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Abdominal ultrasound
Abdominal wall defects
Abortion, partial birth
Abortion, selective
Abortion, therapeutic
Abscess
Abscess incision and drainage
Abuse
Acetaminophen
Achalasia
Achondroplasia
Acid phosphatase test
Acne
Acoustic neuroma
Acrocyanosis
Acromegaly and gigantism
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Acupressure
Acupuncture
Acute kidney failure
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Acute stress disorder
Addiction
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Adhesions
Adjustment disorders
Adrenal gland cancer
Adrenal gland scan
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Adrenalectomy

Adrenocorticotropic hormone
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Adult respiratory distress
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Antacids
Antenatal testing
Antepartum testing
Anthrax
Antiacne drugs
Anti-aging diet
Antiandrogen drugs
Antianemia drugs
Antiangina drugs
Antiangiogenic therapy
Antianxiety drugs
Antiarrhythmic drugs
Antiasthmatic drugs
Antibiotic-associated colitis
Antibiotics
Antibiotics, ophthalmic
Antibiotics, topical
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Antidepressant drugs
Antidepressant drugs, SSRI
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Antihypertensive drugs
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Antimyocardial antibody test
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Antinuclear antibody test
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Appetite-stimulant drugs
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Arrhythmias

Art therapy

Arterial embolism
Arteriovenous fistula
Arteriovenous malformations
Arthrography
Arthroplasty
Arthroscopic surgery
Arthroscopy
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Ascites

Aspartate aminotransferase test
Asperger syndrome
Aspergillosis

Aspirin

Asthma

Astigmatism

Aston-Patterning
Ataxia-telangiectasia
Atelectasis
Atherectomy
Atherosclerosis
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Athletic heart syndrome
Atkins diet

Atopic dermatitis

Atrial ectopic beats
Atrial fibrillation and flutter
Atrial septal defect

Attention deficit hyperactivity
disorder (ADHD)
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Auditory integration training
Autism

Autoimmune disorders
Autopsy
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Ayurvedic medicine
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Babesiosis
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Bacterial vaginosis

Bad breath

Balance and coordination tests
Balanitis

Balantidiasis
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Bandages and dressings
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Barbiturates

Bariatric surgery
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Bedbug infestation
Bedsores
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Behcet’s syndrome

Bejel

Bence Jones protein test

Bender-Gestalt test

Benzodiazepines

Bereavement

Beriberi

Berylliosis

Beta,-microglobulin test

Beta blockers

Bile duct cancer

Biliary atresia

Binge eating

Biofeedback

Bipolar disorder

Birth defects

Birthmarks

Bites and stings

Black lung disease

Bladder cancer

Bladder stones

Bladder training

Blastomycosis

Bleeding time

Bleeding varices

Blepharoplasty

Blood-viscosity reducing drugs

Blood clots

Blood culture

Blood donation and registry

Blood gas analysis

Blood sugar tests

Blood typing and crossmatching

Blood urea nitrogen test

Body dysmorphic disorder

Body image

Boils

Bone biopsy

Bone density test

Bone disorder drugs

Bone grafting

Bone growth stimulation

Bone marrow aspiration and
biopsy

Bone marrow transplantation

Bone scan

Bone x rays

Borderline personality disorder
Botulinum toxin injections
Botulism

Bowel preparation
Bowel resection

Bowel training

Brain abscess

Brain biopsy

Brain tumor

Breast biopsy

Breast cancer

Breast implants

Breast reconstruction
Breast reduction

Breast self-examination
Breast ultrasound
Breastfeeding
Breast-feeding problems
Breech birth
Bronchiectasis
Bronchiolitis
Bronchitis
Bronchodilators
Bronchoscopy
Brucellosis
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Bruxism

Budd-Chiari syndrome
Buerger’s disease
Bulimia nervosa
Bundle branch block
Bunion

Burns

Bursitis

Byssinosis
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C-reactive protein
Caffeine

Calcium

Calcium channel blockers
Campylobacteriosis
Cancer

Cancer therapy, definitive
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Cancer vaccines
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Carbon monoxide poisoning
Carcinoembryonic antigen test
Carcinogens

Cardiac blood pool scan
Cardiac catheterization
Cardiac rehabilitation
Cardiac tamponade
Cardiomyopathy
Cardiopulmonary resuscitation
Cardioversion

Carotid sinus massage
Carpal tunnel syndrome
Cataract surgery
Cat-scratch disease
Cataracts

Catatonia

Catecholamines tests
Catheter ablation

Celiac disease
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Central nervous system
depressants

Central nervous system infections

Central nervous system
stimulants

Cephalosporins

Cerebral amyloid angiopathy

Cerebral aneurysm
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Cerebrospinal fluid (CSF)
analysis

Cerumen impaction

Cervical cancer

Cervical conization

Cervical disk disease

Cervical spondylosis

Cervicitis

Cesarean section

Chagas’ disease

Chancroid
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Charcoal, activated

Charcot Marie Tooth disease

Charcot’s joints

Chelation therapy

Chemonucleolysis

Chemotherapy

Chest drainage therapy

Chest physical therapy

Chest x ray

Chickenpox

Child abuse

Childbirth

Childhood obesity

Children’s health

Chiropractic

Chlamydial pneumonia

Choking

Cholangitis

Cholecystectomy

Cholecystitis

Cholera

Cholestasis

Cholesterol test

Cholesterol, high

Cholesterol-reducing drugs

Cholinergic drugs

Chondromalacia patellae

Choriocarcinoma

Chorionic villus sampling

Chronic fatigue syndrome

Chronic granulomatous disease

Chronic kidney failure

Chronic obstructive pulmonary
disease

Circumcision

Cirrhosis

Cleft lip and palate

Clenched fist injury

Club drugs

Clubfoot

Cluster headache

Coagulation disorders

Coarctation of the aorta

Cocaine

Coccidioidomycosis

Coccyx injuries

Cochlear implants
Cognitive-behavioral therapy
Cold agglutinins test
Cold sores

Colic

Colitis

Colon cancer
Colonic irrigation
Colonoscopy

Color blindness
Colostomy
Colposcopy

Coma

Common cold

Common variable
immunodeficiency

Complement deficiencies
Complete blood count
Computed tomography scans
Concussion

Condoms

Conduct disorder

Congenital adrenal hyperplasia
Congenital amputation
Congenital bladder anomalies
Congenital brain defects
Congenital heart disease
Congenital hip dysplasia
Congenital lobar emphysema
Congenital ureter anomalies
Congestive cardiomyopathy
Congestive heart failure
Conjunctivitis

Constipation

Contact dermatitis
Contraception

Contractures

Cooling treatments

Coombs’ tests

Cor pulmonale

Corneal abrasion

Corneal transplantation
Corneal ulcers

Corns and calluses

Coronary artery bypass graft
surgery

Coronary artery disease
Coronary stenting
Corticosteroids
Corticosteroids, dermatologic
Corticosteroids, inhaled
Corticosteroids, systemic
Cortisol tests

Cosmetic dentistry
Costochondritis

Cough

Cough suppressants
Couvade syndrome
Cox-2 inhibitors
Craniopharyngioma
Craniosacral therapy
Craniotomy

Creatine kinase test
Creatinine test
Creutzfeldt-Jakob disease
Cri du chat syndrome
Crohn’s disease

Croup

Cryoglobulin test
Cryotherapy
Cryptococcosis
Cryptosporidiosis
CT-guided biopsy
Culture-fair test
Cushing’s syndrome
Cutaneous larva migrans
Cutaneous T-cell lymphoma
Cutis laxa

Cyanosis

Cyclic vomiting syndrome
Cyclosporiasis
Cystectomy

Cystic fibrosis
Cystinuria

Cystitis

Cystometry

Cystoscopy

Cytomegalovirus antibody
screening test

Cytomegalovirus infection
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Dacryocystitis

Death

Debridement
Decompression sickness
Decongestants

Deep vein thrombosis
Defibrillation
Dehydration

Delayed hypersensitivity skin test
Delirium

Delusions

Dementia

Dengue fever

Dental fillings

Dental implants

Dental sealants

Dental trauma

Dental x rays
Depo-Provera/Norplant
Depressive disorders
Dermatitis
Dermatomyositis

DES exposure
Detoxification
Detoxification diets
Deviated septum
Diabetes insipidus
Diabetes mellitus
Diabetic foot infections
Diabetic ketoacidosis
Diabetic neuropathy
Dialysis, kidney

Diaper rash

Diaphragm (birth control)
Diarrhea

Diets

Diffuse esophageal spasm
DiGeorge syndrome
Digital rectal examination
Digoxin

Dilatation and curettage
Diphtheria

Discoid lupus erythematosus
Disk removal

Dislocations and subluxations
Dissociative disorders

Distal pancreatectomy
Diuretics

Diverticulosis and diverticulitis
Dizziness

Doppler ultrasonography
Down syndrome

Drug metabolism/interactions
Drug overdose

Drug therapy monitoring
Drugs used in labor

Dry mouth

Duodenal obstruction
Dysentery

Dysfunctional uterine bleeding
Dyslexia

Dysmenorrhea

Dyspareunia

Dyspepsia

Dysphasia

F

Ear exam with an otoscope

Ear, nose, and throat surgery
Ear surgery

Eating disorders

Echinacea

Echinococcosis
Echocardiography

Ectopic pregnancy

Eczema

Edema

Edwards’ syndrome
Ehlers-Danlos syndrome
Ehrlichiosis

Elder abuse

Electric shock injuries
Electrical nerve stimulation
Electrical stimulation of the brain
Electrocardiography
Electroconvulsive therapy
Electroencephalography
Electrolyte disorders
Electrolyte supplements
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Electrolyte tests
Electromyography
Electronic fetal monitoring

Electrophysiology study of the

heart
Elephantiasis
Embolism
Emergency contraception
Emphysema
Empyema
Encephalitis
Encopresis
Endarterectomy
Endocarditis
Endometrial biopsy
Endometrial cancer
Endometriosis
Endorectal ultrasound
Endoscopic retrograde
cholangiopancreatography
Endoscopic sphincterotomy
Endoscopy
Enemas

Enhanced external
counterpulsation

Enlarged prostate
Enterobacterial infections
Enterobiasis
Enterostomy
Enterovirus infections
Enzyme therapy
Eosinophilic pneumonia
Epidermolysis bullosa
Epididymitis
Epiglottitis

Epilepsy

Episiotomy
Epstein-Barr virus
Epstein-Barr virus test
Erectile dysfunction

Erectile dysfunction treatment

Erysipelas

Erythema multiforme
Erythema nodosum
Erythroblastosis fetalis

Erythrocyte sedimentation rate

xi
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Erythromycins and macrolide
antibiotics

Erythropoietin test

Escherichia coli

Esophageal atresia

Esophageal cancer

Esophageal disorders

Esophageal function tests

Esophageal pouches

Esophagogastroduodenoscopy

Evoked potential studies

Exercise

Exophthalmos

Expectorants

External sphincter
electromyography

Extracorporeal membrane
oxygenation

Eye and orbit ultrasounds
Eye cancer

Eye examination

Eye glasses and contact lenses
Eye muscle surgery

Eyelid disorders

I

Facelift

Factitious disorders

Failure to thrive

Fainting

Familial Mediterranean fever
Familial polyposis

Family therapy

Fanconi’s syndrome
Fasciotomy

Fasting

Fatigue

Fatty liver

Fecal incontinence

Fecal occult blood test
Feldenkrais method

Female genital mutilation
Female orgasmic disorder
Female sexual arousal disorder
Fetal alcohol syndrome

xii

Fetal hemoglobin test
Fever

Fever evaluation tests
Fever of unknown origin
Fibrin split products
Fibrinogen test
Fibroadenoma

Fibrocystic condition of the
breast

Fibromyalgia

Fifth disease

Filariasis

Finasteride

Fingertip injuries

First aid

Fish and shellfish poisoning
Fistula

Flesh-eating disease

Flower remedies

Fluke infections
Fluoroquinolones

Folic acid

Folic acid deficiency anemia
Follicle-stimulating hormone test
Folliculitis

Food allergies

Food poisoning

Foot care

Foreign objects

Fracture repair

Fractures

Fragile X syndrome
Friedreich’s ataxia
Frostbite and frostnip
Fugu poisoning

Ic

Galactorrhea
Galactosemia
Gallbladder cancer

Gallbladder nuclear medicine
scan

Gallbladder x rays
Gallium scan of the body
Gallstone removal

Gallstones

Gamma globulin

Gamma knife surgery
Ganglion

Gangrene

Gas embolism
Gastrectomy

Gastric acid determination
Gastric bypass

Gastric emptying scan
Gastrinoma

Gastritis

Gastroenteritis
Gastroesophageal reflux disease
Gastrostomy

Gaucher disease

Gay and lesbian health
Gender identity disorder
Gene therapy

General adaptation syndrome
General surgery
Generalized anxiety disorder
Genetic counseling
Genetic testing

Genital herpes

Genital warts

Germ cell tumors

Gestalt therapy
Gestational diabetes

GI bleeding studies
Giardiasis

Ginkgo biloba

Ginseng

Glaucoma
Glomerulonephritis

Glucose-6-phosphate dehydro-
genase deficiency

Gluten-free diet

Glycogen storage diseases
Glycosylated hemoglobin test
Goiter

Gonorrhea

Goodpasture’s syndrome
Gout

Gout drugs

Graft-vs.-host disease
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Granuloma inguinale
Group therapy

Growth hormone tests
Guided imagery
Guillain-Barré syndrome
Guinea worm infection
Gulf War syndrome

Gynecomastia (male breast
enlargement)

I

HINI influenza A
H-2 blockers

Hair transplantation
Hairy cell leukemia
Hallucinations
Hammertoe
Hand-foot-and-mouth disease
Hantavirus infections
Haptoglobin test
Hartnup disease
Hatha yoga

Head and neck cancer
Head injury
Headache

Hearing aids

Hearing loss

Hearing tests with a tuning fork
Heart attack

Heart block

Heart disease

Heart failure

Heart murmurs

Heart surgery for congenital
defects

Heart transplantation
Heart valve repair
Heart valve replacement
Heartburn

Heat disorders

Heat treatments

Heavy metal poisoning
Heel spurs

Heimlich maneuver
Helicobacteriosis

Hellerwork

Hematocrit
Hemochromatosis
Hemoglobin electrophoresis
Hemoglobin test
Hemoglobinopathies
Hemolytic-uremic syndrome
Hemolytic anemia
Hemophilia

Hemophilus infections
Hemoptysis

Hemorrhagic fevers
Hemorrhoids

Hepatitis A

Hepatitis, alcoholic
Hepatitis, autoimmune
Hepatitis B

Hepatitis C

Hepatitis D

Hepatitis, drug-induced
Hepatitis E

Hepatitis G

Hepatitis virus tests
Herbalism, traditional Chinese
Herbalism, Western
Hereditary fructose intolerance

Hereditary hemorrhagic
telangiectasia

Hernia

Hernia repair
Herniated disk

Hiatal hernia

Hiccups

High-risk pregnancy
Hirschsprung’s disease
Hirsutism
Histiocytosis X
Histoplasmosis

Hives

Hodgkin’s lymphoma
Holistic medicine
Holter monitoring
Holtzman ink blot test
Homeopathic medicine

Homeopathic medicine, acute
prescribing
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Homeopathic medicine,
constitutional prescribing

Homocysteine

Hookworm disease

Hormone replacement therapy
Hospital-acquired infections
HPYV vaccination
Human-potential movement
Human bite infections

Human chorionic gonadotropin
pregnancy test

Human leukocyte antigen test
Human papilloma virus
Huntington’s disease
Hydatidiform mole
Hydrocelectomy
Hydrocephalus
Hydronephrosis
Hydrotherapy
Hyperaldosteronism
Hyperbaric chamber
Hypercalcemia
Hypercholesterolemia
Hypercoagulation disorders
Hyperemesis gravidarum
Hyperhidrosis

Hyperkalemia
Hyperlipoproteinemia
Hypernatremia

Hyperopia
Hyperparathyroidism
Hyperpigmentation
Hypersensitivity pneumonitis
Hypersplenism

Hypertension
Hyperthyroidism
Hypertrophic cardiomyopathy
Hyphema

Hypnotherapy

Hypoactive sexual desire disorder

Hypocalcemia
Hypochondriasis
Hypoglycemia
Hypogonadism
Hypokalemia
Hypolipoproteinemia

xiii
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Hyponatremia
Hypoparathyroidism
Hypophysectomy
Hypopituitarism
Hypospadias and epispadias
Hypotension

Hypothermia
Hypothyroidism
Hypotonic duodenography
Hysterectomy

Hysteria
Hysterosalpingography
Hysteroscopy
Hysterosonography

Ichthyosis

Idiopathic infiltrative lung
diseases

Idiopathic primary renal hematu-
ric/proteinuric syndrome

Idiopathic thrombocytopenic
purpura

Ileus

Immobilization

Immune complex test

Immunodeficiency

Immunoelectrophoresis

Immunoglobulin deficiency
syndromes

Immunologic therapies

Immunosuppressant drugs

Impacted tooth

Impedance phlebography

Impetigo

Implantable cardioverter-
defibrillator

Impotence

Impulse control disorders

In vitro fertilization

Inclusion conjunctivitis

Incompetent cervix

Indigestion

Indium scan of the body

Induction of labor

xiv
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Infant massage

Infection control

Infectious arthritis

Infectious disease

Infectious mononucleosis
Infertility

Infertility drugs

Infertility therapies

Influenza

Influenza vaccination
Inhalants and related disorders
Inhalation therapies
Insecticide poisoning
Insomnia

Insulin resistance

Intermittent claudication
Intermittent explosive disorder
Intersex states

Interstitial microwave thermal
therapy

Intestinal obstructions
Intestinal polyps
Intrauterine growth retardation
Intravenous rehydration
Intravenous urography
Intussusception

Ipecac

Iron deficiency anemia
Iron tests

Irritable bowel syndrome
Ischemia

Isolation

Itching

1UD

I

Japanese encephalitis
Jaundice

Jaw wiring

Jet lag

Jock itch

Joint biopsy

Joint fluid analysis
Joint replacement
Juvenile arthritis

I«

Kaposi’s sarcoma
Kawasaki syndrome
Keloids

Keratitis

Keratosis pilaris
Kidney biopsy

Kidney cancer

Kidney discase

Kidney function tests
Kidney nuclear medicine scan
Kidney stones

Kidney transplantation

Kidney, ureter, and bladder x-ray
study

Kinesiology, applied
Klinefelter syndrome
Knee injuries
Kneecap removal
KOH test
Korsakoff’s syndrome
Kyphosis

I

Labyrinthitis
Laceration repair

Lacrimal duct obstruction

Lactate dehydrogenase isoen-
zymes test

Lactate dehydrogenase test
Lactation

Lactic acid test
Lactose intolerance
Laminectomy
Laparoscopy
Laryngeal cancer
Laryngectomy
Laryngitis
Laryngoscopy
Laser surgery

Late effects of childhood cancer
and its treatment

Laxatives
Lead poisoning
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Learning disorders
Leeches

Legionnaires’ disease
Leishmaniasis

Leprosy

Leptospirosis
Lesch-Nyhan syndrome
Leukemia stains
Leukemias, acute
Leukemias, chronic
Leukocytosis
Leukotriene inhibitors
Lice infestation

Lichen planus

Lichen simplex chronicus
Life support

Light therapy

Lipase test

Lipidoses

Lipoproteins test
Liposuction

Listeriosis

Lithotripsy

Liver biopsy

Liver cancer

Liver disease

Liver encephalopathy
Liver function tests
Liver nuclear medicine scan
Liver transplantation
Lobectomy

Low back pain

Low sugar diet

Lower esophageal ring
Lumbar puncture
Lumpectomy

Lung abscess

Lung biopsy

Lung cancer, non-small cell
Lung cancer, small cell

Lung diseases due to gas or
chemical exposure

Lung perfusion and ventilation

scan
Lung surgery
Lung transplantation

Luteinizing hormone test
Lyme disease

Lymph node biopsy
Lymphadenitis
Lymphangiography
Lymphedema

Lymphocyte typing
Lymphocytic choriomeningitis
Lymphocytopenia
Lymphogranuloma venereum
Lysergic acid diethylamide (LSD)

Im

Macular degeneration
Magnesium imbalance
Magnetic field therapy
Magnetic resonance imaging
Malabsorption syndrome
Malaria

Malignant lymphomas
Malignant melanoma
Malingering

Mallet finger
Mallory-Weiss syndrome
Malnutrition
Malocclusion

MALT lymphoma
Mammography

Mania

Marfan syndrome
Marijuana
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PLEASE READ—IMPORTANT INFORMATION

The Gale Encyclopedia of Medicine, Fourth Edition
is a health reference product designed to inform and
educate readers about a wide variety of health topics
such as diseases, disorders and conditions, treatments
and diagnostic tests, diets, alternative treatments, and
prevention. Gale, Cengage Learning believes the prod-
uct to be comprehensive, but not necessarily definitive.
It is intended to supplement, not replace, consultation
with a physician or other healthcare practitioners.
While Gale, Cengage Learning has made substantial
efforts to provide information that is accurate, com-
prehensive, and up-to-date, Gale, Cengage Learning

GALE ENCYCLOPEDIA OF MEDICINE 4™ EDITION

makes no representations or warranties of any kind,
including without limitation, warranties of merchant-
ability or fitness for a particular purpose, nor does it
guarantee the accuracy, comprehensiveness, or time-
liness of the information contained in this product.
Readers should be aware that the universe of medical
knowledge is constantly growing and changing, and
that differences of opinion exist among authorities.
Readers are also advised to seek professional diagnosis
and treatment for any medical condition, and to dis-
cuss information obtained from this book with their
healthcare provider.
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INTRODUCTION

The Gale Encyclopedia of Medicine 4 (GEM4) is a
one-stop source for medical information on common
medical disorders, conditions, tests, treatments, drugs,
and other health-related topics, including high-profile
diseases such as AIDS, Alzheimer’s disease, cancer,
and heart disease. This encyclopedia avoids medical
jargon and uses language that laypersons can under-
stand, while still providing thorough coverage of each
topic. The Gale Encyclopedia of Medicine 4 fills a gap
between basic consumer health resources, such as
single-volume family medical guides, and highly techni-
cal professional materials.

Scope

More than 1,800 full-length articles are included
in the Gale Encyclopedia of Medicine 4, including dis-
orders/conditions, tests/procedures, and treatments/
therapies. Many common drugs are also covered,
with generic drug names appearing first and brand
names following in parentheses—e.g., acetaminophen
(Tylenol). Prominent individuals in medicine are high-
lighted as sidebar biographies that accompany the main
topical essays. Articles follow a standardized format
that provides information at a glance. Rubrics include:

Disorders/Conditions Tests/Treatments
Definition Definition
Demographics Purpose
Description Precautions
Causes and symptoms Description
Diagnosis Preparation
Treatment Aftercare
Prognosis Risks

Prevention Normal/abnormal results
Resources Resources

Key terms Key terms

In recent years, there has been a resurgence of
interest in holistic medicine that emphasizes the con-
nection between mind and body. Aimed at achieving

GALE ENCYCLOPEDIA OF MEDICINE 4™ EDITION

and maintaining good health rather than just elimi-
nating disease, this approach has come to be known
as alternative medicine. The Gale Encyclopedia of
Medicine 4 includes a number of essays on alternative
therapies, ranging from traditional Chinese medicine
to homeopathy and from meditation to aromather-
apy. In addition to full essays on alternative thera-
pies, the encyclopedia features specific Alternative
treatment sections for diseases and conditions that
may be helped by complementary therapies. The
Gale Encyclopedia of Medicine 4 also includes entries
on diets, nutrition, and general wellness.

Inclusion Criteria

A preliminary list of diseases, disorders, tests, and
treatments was compiled from a wide variety of sour-
ces, including professional medical guides and text-
books as well as consumer guides and encyclopedias.
The general advisory board, made up of public librar-
ians, medical librarians, and consumer health experts,
evaluated the topics and made suggestions for inclu-
sion. The list was sorted by category and sent to
GEM4 medical advisors, certified physicians with
various medical specialities, for review. Final selec-
tion of topics to include was made by the medical
advisors in conjunction with the Gale, Cengage
Learning editor.

About the Contributors

The essays were compiled by experienced medical
writers, including physicians, pharmacists, nurses, and
other health care professionals. GEM4 medical advi-
sors reviewed the completed essays to ensure that they
are appropriate, up to date, and medically accurate.

How to Use this Book

The Gale Encyclopedia of Medicine 4 has been
designed with ready reference in mind.
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Introduction

* Straight alphabetical arrangement allows users to contains an extensive list of organizations arranged in

locate information quickly.

alphabetical order.

* Bold-faced terms function as print hyperlinks that . The resources section directs users to additional sour-

point the reader to related entries in the encyclopedia. ces of medical information on a topic.

* Cross-references placed throughout the encyclopedia . A comprehensive general index allows users to easily
direct readers to where information on subjects with- target detailed aspects of any topic, including Latin
out entries can be found. Synonyms and acronyms names

are also cross-referenced.

* Lists of key terms are provided where appropriate to

define unfamiliar terms or concepts. A glossary of Graphics
key terms is also included at the back of Volume 6. The Gale Encyclopedia of Medicine 4 is enhanced
* Valuable contact information for organizations and sup- with 765 images, including photos, charts, tables, and

port groups is included with each entry. The appendix ~ detailed illustrations.

XXVi

GALE ENCYCLOPEDIA OF MEDICINE 4™ EDITION

(c) 2011 Cengage Learning. All Rights Reserved.



ADVISORY BOARD

An advisory board comprised of medical specialists from a variety of backgrounds provided invaluable assistance in the
formulation of this encyclopedia. This advisory board performed a myriad of duties, from defining the scope of
coverage to reviewing individual entries for accuracy and accessibility. We would therefore like to express our sincere
thanks and appreciation for all of their contributions.

Rosalyn S. Carson-Dewitt, MD
Medical Writer and Advisor
Durham, NC

Paul Checchia, MD, FAAP

Director, Pediatric Cardiac

Intensive Care Program

St. Louis Children’s Hospital
Assistant Professor of Pediatric
Critical Care and Cardiology

Washington University School of
Medicine

St. Louis, MO

Monique Laberge, PhD

Research Associate

Department of Biochemistry and
Biophysics

McGill University
Montreal, Quebec, Canada

Brenda Wilmoth Lerner, RN
Medical Editor and Writer
Montrose, AL

Larry I. Lutwick, MD, FACP
Director, Infectious Diseases
VA Medical Center
Brooklyn, NY

Melinda Granger Oberleitner,

RN, DNS

Acting Department Head and

Associate Professor

Department of Nursing

University of Louisiana at
Lafayette

Lafayette, LA

GALE ENCYCLOPEDIA OF MEDICINE 4™ EDITION

(c) 2011 Cengage Learning. All Rights Reserved.

Sarah Schenker, S.R.D., Ph.D.,
R.P.H.Nutr.

Nutrition Scientist

British Nutrition Institute
London, England, UK

Chitra Venkatasubramanian, MD

Clinical Assistant Professor,

Neurology and Neurological

Sciences

Stanford University School of
Medicine

Palo Alto, CA

James E. Waun, MD, MA, RPh
Adjunct Assistant Professor of
Clinical Pharmacy

Ferris State University

East Lansing, MI

XXVii



Margaret Alic, Ph.D.
Science Writer
Eastsound, WA

Janet Byron Anderson
Linguist/ Language Consultant
Rocky River, OH

Lisa Andres, M.S., C.G.C.

Certified Genetic Counselor and
Medical Writer

San Jose, CA

Greg Annussek
Medical Writer|Editor
New York, NY

Bill Asenjo, Ph.D.
Science Writer
Iowa City, IA

William Atkins
Medical Writer
Pekin, IL

Sharon A. Aufox, M.S., C.G.C.
Genetic Counselor

Rockford Memorial Hospital
Rockford, IL

Sandra Bain Cushman

Massage Therapist, Alexander
Technique Practitioner

Charlottesville, VA

Howard Baker
Medical Writer
North York, Ontario

Laurie Barclay, M.D.
Neurological Consulting Services
Tampa, FL

Jeanine Barone
Nutritionist, Exercise Physiologist
New York, NY

CONTRIBUTORS

Julia R. Barrett
Science Writer
Madison, WI

Donald G. Barstow, R.N.
Clincal Nurse Specialist
Oklahoma City, OK

Carin Lea Beltz, M.S.

Genetic Counselor and Program
Director

The Center for Genetic
Counseling

Indianapolis, IN

Linda K. Bennington, C.N.S.
Science Writer
Virginia Beach, VA

Issac R. Berniker
Medical Writer
Vallejo, CA

Kathleen Berrisford, M.S.V.
Science Writer

Bethanne Black
Medical Writer
Atlanta, GA

Jennifer Bowjanowski, M.S., C.G.C.

Genetic Counselor
Children’s Hospital Oakland
Oakland, CA

Michelle Q. Bosworth, ML.S., C.G.C.

Genetic Counselor
Eugene, OR

Barbara Boughton
Health and Medical Writer
El Cerrito, CA

Cheryl Branche, M.D.
Retired General Practitioner
Jackson, MS

GALE ENCYCLOPEDIA OF MEDICINE 4™ EDITION

(c) 2011 Cengage Learning. All Rights Reserved.

Michelle Lee Brandt
Medical Writer
San Francisco, CA

Maury M. Breecher, Ph.D.
Health Communicator/Journalist
Northport, AL

Ruthan Brodsky
Medical Writer
Bloomfield Hills, MI

Tom Brody, Ph.D.
Science Writer
Berkeley, CA

Leonard C. Bruno, Ph.D.
Medical Writer
Chevy Chase, MD

Diane Calbrese

Medical Sciences and Technology
Writer

Silver Spring, MD

Richard H. Camer

Editor

International Medical News Group
Silver Spring, MD

Rosalyn Carson-DeWitt, M.D.
Medical Writer
Durham, NC

Laura Jean Cataldo, RN, Ed.D.
Medical Writer
Myersville, MD

Lata Cherath, Ph.D.
Science Writing Intern
Cancer Research Institute
New York, NY

Linda Chrisman
Massage Therapist and Educator
Oakland, CA

XXix



Contributors

Lisa Christenson, Ph.D.
Science Writer
Hamden, CT

Geoffrey N. Clark, D.V.M.

Editor

Canine Sports Medicine
Update

Newmarket, NH

Rhonda Cloos, R.N.
Medical Writer
Austin, TX

Gloria Cooksey, C.N.E
Medical Writer
Sacramento, CA

Amy Cooper, M.A., ML.S.I.
Medical Writer
Vermillion, SD

David A. Cramer, M.D.
Medical Writer
Chicago, IL

Esther Csapo Rastega, R.IN.,
B.S.N.

Medical Writer

Holbrook, MA

Arnold Cua, M.D.
Physician
Brooklyn, NY

Tish Davidson, A.M.
Medical Writer
Fremont, CA

Dominic De Bellis, Ph.D.
Medical Writer| Editor
Mahopac, NY

Lori De Milto
Medical Writer
Sicklerville, NJ

Robert S. Dinsmoor
Medical Writer
South Hamilton, MA

Stephanie Dionne, B.S.
Medical Writer
Ann Arbor, MI

Martin W. Dodge, Ph.D.

Technical Writer|Editor

Centinela Hospital and Medical
Center

Inglewood, CA

XXX

David Doermann
Medical Writer
Salt Lake City, UT

Stefanie B. N. Dugan, M.S.
Genetic Counselor
Milwaukee, WI

Doug Dupler, M. A.
Science Writer
Boulder, CO

Thomas Scott Eagan
Student Researcher
University of Arizona
Tucson, AZ

Altha Roberts Edgren
Medical Writer
Medical Ink

St. Paul, MN

Karen Ericson, R.N.
Medical Writer
Estes Park, CO

L. Fleming Fallon Jr., M.D., Dr.PH

Associate Professor of Public
Health

Bowling Green State University

Bowling Green, OH

Karl Finley
Medical Writer
West Bloomfield, MI

Faye Fishman, D.O.
Physician
Randolph, NJ

Janis Flores

Medical Writer

Lexikon Communications
Sebastopol, CA

Risa Flynn
Medical Writer
Culver City, CA

Paula Ford-Martin
Medical Writer
Chaplin, MN

Janie F. Franz
Writer
Grand Forks, ND

Sallie Freeman, Ph.D., B.S.N.
Medical Writer
Atlanta, GA

Rebecca J. Frey, Ph.D.

Research and Administrative
Associate

East Rock Institute

New Haven, CT

Cynthia L. Frozena, R.N.
Nurse, Medical Writer
Manitowoc, WI

Jason Fryer
Medical Writer
San Antonio, TX

Ron Gasbarro, Pharm.D.
Medical Writer
New Milford, PA

Julie A. Gelderloos
Biomedical Writer
Playa del Rey, CA

Gary Gilles, ML A.
Medical Writer
Wauconda, IL

Harry W. Golden

Medical Writer

Shoreline Medical Writers
Old Lyme, CT

Debra Gordon
Medical Writer
Nazareth, PA

Megan Gourley
Writer
Germantown, MD

Jill Granger, M.S.

Senior Research Associate
University of Michigan
Ann Arbor, MI

Melinda Granger Oberleitner, RN,
DNS

Acting Department Head and
Associate Professor

Department of Nursing

University of Louisiana at
Lafayette

Lafayette, LA

Alison Grant
Medical Writer
Averill Park, NY

Elliot Greene, M. A.
Former president, American
Massage Therapy Association

GALE ENCYCLOPEDIA OF MEDICINE 4™ EDITION

(c) 2011 Cengage Learning. All Rights Reserved.



Massage Therapist
Silver Spring, MD

Peter Gregutt
Writer
Asheville, NC

Laith F. Gulli, M.D.

Consultant Psychotherapist in
Private Practice

Lathrup Village, M1

Kapil Gupta, M.D.
Medical Writer
Winston-Salem, NC

Maureen Haggerty
Medical Writer
Ambler, PA

Clare Hanrahan
Medical Writer
Asheville, NC

Ann M. Haren
Science Writer
Madison, CT

Judy C. Hawkins, M.S.

Genetic Counselor

The University of Texas Medical
Branch

Galveston, TX

Caroline Helwick
Medical Writer
New Orleans, LA

David Helwig
Medical Writer
London, Ontario

Lisette Hilton
Medical Writer
Boca Raton, FL

Katherine S. Hunt, M..S.
Genetic Counselor
University of New Mexico
Health Sciences Center
Albuquerque, NM

Kevin Hwang, M.D.
Medical Writer
Morristown, NJ

Holly Ann Ishmael, M.S., C.G.C.

Genetic Counselor
The Children’s Mercy Hospital
Kansas City, MO

Dawn A. Jacob, M.S.

Genetic Counselor

Obstetrix Medical Group of Texas
Fort Worth, TX

Sally J. Jacobs, Ed.D.
Medical Writer
Los Angeles, CA

Michelle L. Johnson, M.S., J.D.

Patent Attorney and Medical
Writer

Portland, OR

Paul A. Johnson, Ed.M.
Medical Writer
San Diego, CA

Cindy L. A. Jones, Ph.D.
Biomedical Writer
Sagescript Communications
Lakewood, CO

David Kaminstein, M.D.
Medical Writer
West Chester, PA

Beth A. Kapes
Medical Writer
Bay Village, OH

Janet M. Kearney
Freelance Writer
Orlando, FL

Christine Kuehn Kelly
Medical Writer
Havertown, PA

Bob Kirsch
Medical Writer
Ossining, NY

Joseph Knight, P.A.
Medical Writer
Winton, CA

Melissa Knopper
Medical Writer
Chicago, IL

Karen Krajewski, M.S., C.G.C.
Genetic Counselor

Assistant Professor of Neurology
Wayne State University
Detroit, MI

Jeanne Krob, M.D., F.A.C.S.
Physician, Writer
Pittsburgh, PA

GALE ENCYCLOPEDIA OF MEDICINE 4™ EDITION

(c) 2011 Cengage Learning. All Rights Reserved.

Jennifer Lamb
Medical Writer
Spokane, WA

Richard H. Lampert
Senior Medical Editor
W.B. Saunders Co.
Philadelphia, PA

Jeffrey P. Larson, R.P.T.
Physical Therapist
Sabin, MN

Jill Lasker
Medical Writer
Midlothian, VA

Kristy Layman
Music Therapist
East Lansing, M1

Victor Leipzig, Ph.D.
Biological Consultant
Huntington Beach, CA

Brenda Wilmoth Lerner, RN
Medical Editor and Writer
Montrose, AL

Lorraine Lica, Ph.D.
Medical Writer
San Diego, CA

John T. Lohr, Ph.D.

Assistant Director, Biotechnology
Center

Utah State University

Logan, UT

Larry Lutwick, M.D., F.A.C.P.
Director, Infectious Diseases
VA Medical Center

Brooklyn, NY

Suzanne M. Lutwick
Medical Writer
Brooklyn, NY

Nicole Mallory, M.S.
Medical Student
Wayne State University
Detroit, MI

Warren Maltzman, Ph.D.
Consultant, Molecular Pathology
Demarest, NJ

Adrienne Massel, R.N.
Medical Writer
Beloit, WI

xXXXi

siojnquiuo)



Contributors

Ruth E. Mawyer, R.N.
Medical Writer
Charlottesville, VA

Richard A. McCartney M.D.

Fellow, American College of
Surgeons

Diplomat American Board of
Surgery

Richland, WA

Bonny McClain, Ph.D.
Medical Writer
Greensboro, NC

Sally C. McFarlane-Parrott
Medical Writer
Ann Arbor, MI

Mercedes McLaughlin
Medical Writer
Phoenixville, CA

Alison McTavish, M. Sc.
Medical Writer and Editor
Montreal, Quebec

Liz Meszaros
Medical Writer
Lakewood, OH

Betty Mishkin
Medical Writer
Skokie, IL

Barbara J. Mitchell
Medical Writer
Hallstead, PA

Mark A. Mitchell, M.D.
Medical Writer
Seattle, WA

Susan J. Montgomery
Medical Writer
Milwaukee, WI

Louann W. Murray, PhD
Medical Writer
Huntington Beach, CA

Bilal Nasser, M. Sc.

Senior Medical Student

Universidad Iberoamericana

Santo Domingo, Domincan
Republic

Laura Ninger
Medical Writer
Weehawken, NJ

XXXii

Nancy J. Nordenson
Medical Writer
Minneapolis, MN

Teresa Odle
Medical Writer
Albuquerque, NM

Lisa Papp, R.N.
Medical Writer
Cherry Hill, NJ

Lee Ann Paradise
Medical Writer
San Antonio, TX

Patience Paradox
Medical Writer
Bainbridge Island, WA

Barbara J. Pettersen

Genetic Counselor

Genetic Counseling of Central
Oregon

Bend, OR

Genevieve Pham-Kanter, M.S.
Medical Writer
Chicago, IL

Collette Placek
Medical Writer
Wheaton, IL

J. Ricker Polsdorfer, M.D.
Medical Writer
Phoenix, AZ

Scott Polzin, M..S., C.G.C.
Medical Writer
Buffalo Grove, IL

Elizabeth J. Pulcini, M.S.
Medical Writer
Phoenix, AZ

Nada Quercia, M.S., C.C.G.C.

Genetic Counselor
Division of Clinical and
Metabolic Genetics

The Hospital for Sick Children

Toronto, ON, Canada

Ann Quigley
Medical Writer
New York, NY

Robert Ramirez, B.S.
Medical Student

University of Medicine &
Dentistry of New Jersey
Stratford, NJ

Kulbir Rangi, D.O.
Medical Doctor and Writer
New York, NY

Esther Csapo Rastegari, Ed.M.,
R.N./B.S.N.

Registered Nurse, Medical Writer

Holbrook, MA

Toni Rizzo
Medical Writer
Salt Lake City, UT

Martha Robbins
Medical Writer
Evanston, IL

Richard Robinson
Medical Writer
Tucson, AZ

Nancy Ross-Flanigan
Science Writer
Belleville, M1

Anna Rovid Spickler, D.V.M., Ph.D.
Medical Writer
Moorehead, KY

Belinda Rowland, Ph.D.
Medical Writer
Voorheesville, NY

Andrea Ruskin, M.D.
Whittingham Cancer Center
Norwalk, CT

Laura Ruth, Ph.D.

Medical, Science, & Technology
Writer

Los Angeles, CA

Karen Sandrick
Medical Writer
Chicago, IL

Kausalya Santhanam, Ph.D.
Technical Writer
Branford, CT

Jason S. Schliesser, D.C.
Chiropractor

Holland Chiropractic, Inc.
Holland, OH

Joan Schonbeck
Medical Writer

GALE ENCYCLOPEDIA OF MEDICINE 4™ EDITION

(c) 2011 Cengage Learning. All Rights Reserved.



Massachusetts Department of
Mental Health
Marlborough, MA

Laurie Heron Seaver, M.D.
Clinical Geneticist
Greenwood Genetic Center
Greenwood, SC

Catherine Seeley
Medical Writer

Kristen Mahoney Shannon, M..S.,
C.G.C.

Genetic Counselor

Center for Cancer Risk Analysis

Massachusetts General
Hospital

Boston, MA

Kim A. Sharp, M.Ln.
Writer
Richmond, TX

Judith Sims, M.S.
Medical Writer
Logan, UT

Joyce S. Siok, R.N.
Medical Writer
South Windsor, CT

Jennifer Sisk
Medical Writer
Havertown, PA

Patricia Skinner
Medical Writer
Amman, Jordan

Genevieve Slomski, Ph.D.
Medical Writer
New Britain, CT

Stephanie Slon
Medical Writer
Portland, OR

Linda Wasmer Smith
Medical Writer
Albuquerque, NM

Java O. Solis, M.S.
Medical Writer
Decatur, GA

Elaine Souder, PhD
Medical Writer
Little Rock, AR

Jane E. Spehar
Medical Writer
Canton, OH

Lorraine Steefel, R.N.
Medical Writer
Morganville, NJ

Kurt Sternlof
Science Writer
New Rochelle, NY

Roger E. Stevenson, M.D.
Director

Greenwood Genetic Center
Greenwood, SC

Dorothy Stonely
Medical Writer
Los Gatos, CA

Liz Swain
Medical Writer
San Diego, CA

Deanna M. Swartout-Corbeil, R.N.

Medical Writer
Thompsons Station, TN

Keith Tatarelli, J.D.
Medical Writer

Mary Jane Tenerelli, M.S.
Medical Writer
East Northport, NY

Catherine L. Tesla, ML.S., C.G.C.

Senior Associate, Faculty

Dept. of Pediatrics, Division of
Medical Genetics

Emory University School of
Medicine

Atlanta, GA

Bethany Thivierge
Biotechnical Writer|Editor
Technicality Resources
Rockland, ME

Mai Tran, Pharm.D.
Medical Writer
Troy, MI

Carol Turkington
Medical Writer
Lancaster, PA

Judith Turner, B.S.
Medical Writer
Sandy, UT

GALE ENCYCLOPEDIA OF MEDICINE 4™ EDITION

(c) 2011 Cengage Learning. All Rights Reserved.

Amy B. Tuteur, M.D.
Medical Advisor
Sharon, MA

Samuel Uretsky, Pharm.D.
Medical Writer
Wantagh, NY

Amy Vance, M.S., C.G.C.
Genetic Counselor
GeneSage, Inc.

San Francisco, CA

Michael Sherwin Walston
Student Researcher
University of Arizona
Tucson, AZ

Ronald Watson, Ph.D.
Science Writer
Tucson, AZ

James E. Waun, MD, MA, RPh

Adjunct Assistant Professor of
Clinical Pharmacy

Ferris State University

East Lansing, M1

Ellen S. Weber, M.S.N.
Medical Writer
Fort Wayne, IN

Ken R. Wells
Freelance Writer
Laguna Hills, CA

Jennifer F. Wilson, M.S.
Science Writer
Haddonfield, NJ

Kathleen D. Wright, R.N.
Medical Writer
Delmar, DE

Jennifer Wurges
Medical Writer
Rochester Hills, M1

Mary Zoll, Ph.D.
Science Writer
Newton Center, MA

Jon Zonderman
Medical Writer
Orange, CA

Michael V. Zuck, Ph.D.
Medical Writer
Boulder, CO

XXXiil

siojnquiuo)



Abdominal aorta ultrasound see Abdominal
ultrasound

Abdominal aortic aneurysm see Aortic
aneurysm

Abdominal hernia see Hernia
Abdominal thrust see Heimlich maneuver

I Abdominal ultrasound
Definition

113 29

Ultrasound technology allows doctors to “see
inside a patient without resorting to surgery. A trans-
mitter sends high frequency sound waves into the body,
where they bounce off the different tissues and organs
to produce a distinctive pattern of echoes. A receiver
“hears” the returning echo pattern and forwards it to a
computer, which translates the data into an image on a
television screen. Because ultrasound can distinguish
subtle variations between soft, fluid-filled tissues, it is
particularly useful in providing diagnostic images of the
abdomen. Ultrasound can also be used in treatment.

Purpose

The potential medical applications of ultrasound
were first recognized in the 1940s as an outgrowth of the
sonar technology developed to detect submarines dur-
ing World War II. The first useful medical images were
produced in the early 1950s, and, by 1965, ultrasound
quality had improved to the point that it came into
general medical use. Improvements in the technology,
application, and interpretation of ultrasound continue.
Its low cost, versatility, safety and speed have brought it
into the top drawer of medical imaging techniques.

While pelvic ultrasound is widely known and com-
monly used for fetal monitoring during pregnancy,
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ultrasound is also routinely used for general abdominal
imaging. It has great advantage over x-ray imaging
technologies in that it does not damage tissues with
ionizing radiation. Ultrasound is also generally far bet-
ter than plain x rays at distinguishing the subtle varia-
tions of soft tissue structures, and can be used in any of
several modes, depending on the need at hand.

As an imaging tool, abdominal ultrasound
generally is warranted for patients afflicted with:
chronic or acute abdominal pain; abdominal trauma;
an obvious or suspected abdominal mass; symptoms of
liver disease, pancreatic disease, gallstones, spleen dis-
ease, kidney disease and urinary blockage; or symp-
toms of an abdominal aortic aneurysm. Specifically:

« Abdominal pain. Whether acute or chronic, pain can
signal a serious problem—from organ malfunction or
injury to the presence of malignant growths. Ultra-
sound scanning can help doctors quickly sort through
potential causes when presented with general or
ambiguous symptoms. All of the major abdominal
organs can be studied for signs of disease that appear
as changes in size, shape and internal structure.

Abdominal trauma. After a serious accident, such as
a car crash or a fall, internal bleeding from injured
abdominal organs is often the most serious threat to
survival. Neither the injuries nor the bleeding are
immediately apparent. Ultrasound is very useful as
an initial scan when abdominal trauma is suspected,
and it can be used to pinpoint the location, cause,
and severity of hemorrhaging. In the case of punc-
ture wounds, from a bullet for example, ultrasound
can locate the foreign object and provide a prelimi-
nary survey of the damage. The easy portability and
versatility of ultrasound technology has brought it
into common emergency room use, and even into
limited ambulance service.

Abdominal mass. Abnormal growths—tumors, cysts,
abscesses, scar tissue and accessory organs—can be
located and tentatively identified with ultrasound. In
particular, potentially malignant solid tumors can be
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distinguished from benign fluid-filled cysts and
abscesses. Masses and malformations in any organ
or part of the abdomen can be found.

Liver disease. The types and underlying causes of
liver disease are numerous, though jaundice tends
to be a general symptom. Ultrasound can differen-
tiate between many of the types and causes of liver
malfunction, and is particularly good at identifying
obstruction of the bile ducts and cirrhosis, which is
characterized by abnormal fibrous growths and
reduced blood flow.

Pancreatic disease. Inflammation and malformation
of the pancreas are readily identified by ultrasound,
as are pancreatic stones (calculi), which can disrupt
proper functioning.

Gallstones. Gallstones cause more hospital admissions
than any other digestive malady. These calculi can
cause painful inflammation of the gallbladder and
also obstruct the bile ducts that carry digestive enzymes
from the gallbladder and liver to the intestines. Gall-
stones are readily identifiable with ultrasound.

Spleen disease. The spleen is particularly prone to
injury during abdominal trauma. It may also become
painfully inflamed when beset with infection or can-
cer. These conditions also lend themselves well to
ultrasonic inspection and diagnosis.

Kidney disease. The kidneys are also prone to trau-
matic injury and are the organs most likely to form
calculi, which can block the flow of urine and cause
blood poisoning (uremia). A variety of diseases causing
distinct changes in kidney morphology can also lead to
complete kidney failure. Ultrasound imaging has pro-
ven extremely useful in diagnosing kidney disorders.

Abdominal aortic aneurysm. This is a bulging weak
spot in the abdominal aorta, which supplies blood
directly from the heart to the entire lower body.
These aneurysms are relatively common and increase
in prevalence with age. A burst aortic aneurysm is
imminently life-threatening. However, they can be
readily identified and monitored with ultrasound
before acute complications result.

Ultrasound technology can also be used for treat-
ment purposes, most frequently as a visual aid during
surgical procedures—such as guiding needle place-
ment to drain fluid from a cyst, or to extract tumor
cells for biopsy. Increasingly, direct therapeutic appli-
cations for ultrasound are being developed.

The direct therapeutic value of ultrasonic waves
lies in their mechanical nature. They are shock waves,
just like audible sound, and vibrate the materials
through which they pass. These vibrations are mild,
virtually unnoticeable at the frequencies and intensities

used for imaging. Properly focused however, high-
intensity ultrasound can be used to heat and physically
agitate targeted tissues.

High-intensity ultrasound is used routinely to treat
soft tissue injuries, such as strains, tears and associated
scarring. The heating and agitation are believed to
promote rapid healing through increased circulation.
Strongly focused, high-intensity, high-frequency ultra-
sound can also be used to physically destroy certain
types of tumors, as well as gallstones and other types
of calculi. Developing new treatment applications for
ultrasound is an active area of medical research.

Precautions

Properly performed, ultrasound imaging is virtu-
ally without risk or side effects. Some patients report
feeling a slight tingling and/or warmth while being
scanned, but most feel nothing at all. Ultrasound
waves of appropriate frequency and intensity are not
known to cause or aggravate any medical condition,
though any woman who thinks she might be pregnant
should raise the issue with her doctor before under-
going an abdominal ultrasound.

The value of ultrasound imaging as a medical tool,
however, depends greatly on the quality of the equip-
ment used and the skill of the medical personnel oper-
ating it. Improperly performed and/or interpreted,
ultrasound can be worse than useless if it indicates
that a problem exists where there is none, or fails to
detect a significant condition. Basic ultrasound equip-
ment is relatively inexpensive to obtain, and any doctor
with the equipment can perform the procedure whether
qualified or not. Patients should not hesitate to verify
the credentials of technicians and doctors performing
ultrasounds, as well as the quality of the equipment
used and the benefits of the proposed procedure.

In cases where ultrasound is used as a treatment
tool, patients should educate themselves about the
proposed procedure with the help of their doctors, as
is appropriate before any surgical procedure. Also,
any abdominal ultrasound procedure, diagnostic or
therapeutic, may be hampered by a patient’s body
type or other factors, such as the presence of excessive
bowel gas (which is opaque to ultrasound). In partic-
ular, very obese people are often not good candidates
for abdominal ultrasound.

Description

Ultrasound includes all sound waves above the
frequency of human hearing—about 20 thousand
hertz, or cycles per second. Medical ultrasound gener-
ally uses frequencies between one and 10 million hertz
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KEY TERMS

Accessory organ—A lump of tissue adjacent to an
organ that is similar to it, but which serves no impor-
tant purpose, if functional at all. While not necessa-
rily harmful, such organs can cause problems if they
grow too large or become cancerous. In any case,
their presence points to an underlying abnormality in
the parent organ.

Benign—In medical usage, benign is the opposite of
malignant. It describes an abnormal growth that is
stable, treatable and generally not life-threatening.

Biopsy—The surgical removal and analysis of a tis-
sue sample for diagnostic purposes. Usually, the
term refers to the collection and analysis of tissue
from a suspected tumor to establish malignancy.

Calculus—Any type of hard concretion (stone) in the
body, but usually found in the gallbladder, pancreas
and kidneys. They are formed by the accumulation
of excess mineral salts and other organic material
such as blood or mucous. Calculi (pl.) can cause
problems by lodging in and obstructing the proper
flow of fluids, such as bile to the intestines or urine to

the bladder.

Cirrhosis—A chronic liver disease characterized by
the invasion of connective tissue and the degenera-
tion of proper functioning—jaundice is often an
accompanying symptom. Causes of cirrhosis include
alcoholism, metabolic diseases, syphilis and conges-
tive heart disease.

Common bile duct—The branching passage through
which bile—a necessary digestive enzyme—travels
from the liver and gallbladder into the small intes-
tine. Digestive enzymes from the pancreas also enter
the intestines through the common bile duct.

Computed tomography scan (CT scan)—A special-
ized type of x-ray imaging that uses highly focused
and relatively low energy radiation to produce
detailed two-dimensional images of soft tissue struc-
tures, particularly the brain. CT scans are the chief
competitor to ultrasound and can yield higher qual-
ity images not disrupted by bone or gas. They are,
however, more cumbersome, time consuming and

(1-10 MHz). Higher frequency ultrasound waves pro-
duce more detailed images, but are also more readily
absorbed and so cannot penetrate as deeply into the
body. Abdominal ultrasound imaging is generally per-
formed at frequencies between 2—5 MHz.
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expensive to perform, and they use ionizing electro-
magnetic radiation.

Doppler—The Doppler effect refers to the apparent
change in frequency of sound wave echoes returning
to a stationary source from a moving target. If the object
is moving toward the source, the frequency increases; if
the object is moving away, the frequency decreases.
The size of this frequency shift can be used to compute
the object’s speed—be it a car on the road or blood in
an artery. The Doppler effect holds true for all types of
radiation, not just sound.

Frequency—Sound, whether traveling through air or
the human body, produces vibrations—molecules
bouncing into each other—as the shock wave travels
along. The frequency of a sound is the number of
vibrations per second. Within the audible range,
frequency means pitch—the higher the frequency,
the higher a sound’s pitch.

lonizing radiation—Radiation that can damage living
tissue by disrupting and destroying individual cells at
the molecular level. All types of nuclear radiation—x
rays, gamma rays and beta rays—are potentially
ionizing. Sound waves physically vibrate the material
through which they pass, but do not ionize it.

Jaundice—A condition that results in a yellow tint to
the skin, eyes and body fluids. Bile retention in the liver,
gallbladder and pancreas is the immediate cause, but
the underlying cause could be as simple as obstruction
of the common bile duct by a gallstone or as serious as
pancreatic cancer. Ultrasound can distinguish
between these conditions.

Malignant—The term literally means growing worse
and resisting treatment. It is used as a synonym for
cancerous and connotes a harmful condition that
generally is life-threatening.

Morphology—Literally, the study of form. In medi-
cine, morphology refers to the size, shape and struc-
ture rather than the function of a given organ. As a
diagnostic imaging technique, ultrasound facilitates
the recognition of abnormal morphologies as symp-
toms of underlying conditions.

An ultrasound machine consists of two parts: the
transducer and the analyzer. The transducer both pro-
duces the sound waves that penetrate the body and
receives the reflected echoes. Transducers are built
around piezoelectric ceramic chips. (Piezoelectric
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refers to electricity that is produced when you put
pressure on certain crystals such as quartz). These
ceramic chips react to electric pulses by producing
sound waves (they are transmitting waves) and react
to sound waves by producing electric pulses (receiv-
ing). Bursts of high frequency electric pulses supplied
to the transducer causes it to produce the scanning
sound waves. The transducer then receives the return-
ing echoes, translates them back into electric pulses
and sends them to the analyzer-a computer that
organizes the data into an image on a television screen.

Because sound waves travel through all the body’s
tissues at nearly the same speed—about 3,400 miles
per hour—the microseconds it takes for each echo to
be received can be plotted on the screen as a distance
into the body. The relative strength of each echo, a
function of the specific tissue or organ boundary that
produced it, can be plotted as a point of varying
brightness. In this way, the echoes are translated into
a picture. Tissues surrounded by bone or filled with
gas (the stomach, intestines and bowel) cannot be
imaged using ultrasound, because the waves are
blocked or become randomly scattered.

Four different modes of ultrasound are used in
medical imaging:

« A-mode. This is the simplest type of ultrasound in
which a single transducer scans a line through the
body with the echoes plotted on screen as a function
of depth. This method is used to measure distances
within the body and the size of internal organs. Ther-
apeutic ultrasound aimed at a specific tumor or cal-
culus is also A-mode, to allow for pinpoint accurate
focus of the destructive wave energy.

B-mode. In B-mode ultrasound, a linear array of trans-
ducers simultanecously scans a plane through the body
that can be viewed as a two-dimensional image on
screen. Ultrasound probes containing more than 100
transducers in sequence form the basis for these most
commonly used scanners, which cost about $50,000.

M-Mode. The M stands for motion. A rapid
sequence of B-mode scans whose images follow
each other in sequence on screen enables doctors to
see and measure range of motion, as the organ boun-
daries that produce reflections move relative to the
probe. M-mode ultrasound has been put to particu-
lar use in studying heart motion.

Doppler mode. Doppler ultrasonography includes
the capability of accurately measuring velocities of
moving material, such as blood in arteries and veins.
The principle is the same as that used in radar guns
that measure the speed of a car on the highway.
Doppler capability is most often combined with

B-mode scanning to produce images of blood vessels
from which blood flow can be directly measured.
This technique is used extensively to investigate
valve defects, arteriosclerosis and hypertension, par-
ticularly in the heart, but also in the abdominal aorta
and the portal vein of the liver. These machines cost
about $250,000.

The actual procedure for a patient undergoing an
abdominal ultrasound is relatively simple, regardless
of the type of scan or its purpose. Fasting for at least
eight hours prior to the procedure ensures that the
stomach is empty and as small as possible, and that
the intestines and bowels are relatively inactive. Fast-
ing also allows the gall bladder to be seen, as it con-
tracts after eating and may not be seen if the stomach
is full. In some cases, a full bladder helps to push
intestinal folds out of the way so that the gas they
contain does not disrupt the image. The patient’s
abdomen is then greased with a special gel that allows
the ultrasound probe to glide easily across the skin
while transmitting and receiving ultrasonic pulses.

This procedure is conducted by a doctor with the
assistance of a technologist skilled in operating the equip-
ment. The probe is moved around the abdomen to obtain
different views of the target areas. The patient will likely
be asked to change positions from side to side and to
hold their breath as necessary to obtain the desired views.
Discomfort during the procedure is minimal.

The many types and uses of ultrasound technol-
ogy makes it difficult to generalize about the time and
costs involved. Relatively simple imaging—scanning a
suspicious abdominal mass or a suspected abdominal
aortic aneurysm—will take about half an hour to per-
form and will cost a few hundred dollars or more,
depending on the quality of the equipment, the oper-
ator and other factors. More involved techniques such
as multiple M-mode and Doppler-enhanced scans, or
cases where the targets not well defined in advance,
generally take more time and are more expensive.

Regardless of the type of scan used and the poten-
tial difficulties encountered, ultrasound remains faster
and less expensive than computed tomography scans
(CT), its primary rival in abdominal imaging. Further-
more, as abdominal ultrasounds are generally under-
taken as “medically necessary” procedures designed to
detect the presence of suspected abnormalities, they
are covered under most types of major medical insur-
ance. As always, though, the patient would be wise to
confirm that their coverage extends to the specific
procedure proposed. For nonemergency situations,
most underwriters stipulate prior approval as a con-
dition of coverage.
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Specific conditions for which ultrasound may be
selected as a treatment option—certain types of tumors,
lesions, kidney stones and other calculi, muscle and
ligament injuries, etc.—are described in detail under
the appropriate entries in this encyclopedia.

Preparation

A patient undergoing abdominal ultrasound will
be advised by their physician about what to expect and
how to prepare. As mentioned above, preparations
generally include fasting and arriving for the proce-
dure with a full bladder, if necessary. This preparation
is particularly useful if the gallbladder, ovaries or veins
are to be examined.

Aftercare

In general, no aftercare related to the abdominal
ultrasound procedure itself is required.

Risks

Abdominal ultrasound carries with it no recog-
nized risks or side effects, if properly performed using
appropriate frequency and intensity ranges. Sensitive
tissues, particularly those of the reproductive organs,
could possibly sustain damage if violently vibrated by
overly intense ultrasound waves. In general though,
such damage would only result from improper use of
the equipment.

Any woman who thinks she might be pregnant
should raise this issue with her doctor before under-
going an abdominal ultrasound, as a fetus in the early
stages of development could be injured by ultrasound
meant to probe deeply recessed abdominal organs.

Normal results

As a diagnostic imaging technique, a normal
abdominal ultrasound is one that indicates the absence
of the suspected condition that prompted the scan. For
example, symptoms such as a persistent cough, labored
breathing, and upper abdominal pain suggest the possi-
bility of, among other things, an abdominal aortic aneur-
ysm. An ultrasound scan that indicates the absence of an
aneurysm would rule out this life-threatening condition
and point to other, less serious causes.

Abnormal results

Because abdominal ultrasound imaging is gener-
ally undertaken to confirm a suspected condition, the
results of a scan often will prove abnormal—that is
they will confirm the diagnosis, be it kidney stones,
cirrhosis of the liver or an aortic aneurysm. At that
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point, appropriate medical treatment as prescribed by
a patient’s doctor is in order. See the relevant disease
and disorder entries in this encyclopedia for more
information.

ORGANIZATIONS

American College of Gastroenterology, P. O. Box 342260,
Bethesda, MD, 20827-2260, (301) 263-9000, http://
www.acg.gi.org.

American Institute of Ultrasound in Medicine, 14750
Sweitzer Lane, Suite 100, Laurel, MD, 20707-5906,
(301) 498-4100, (301) 498-4450, http://www.aium.org.

American Society of Radiologic Technologists, 15000 Cen-
tral Ave., SE, Albuquerque, NM, 87123-3909, (505)
298-4500, (505) 298-5063, (800) 444-2778, member
services(@asrt.org, https://www.asrt.org/.

Kurt Richard Sternlof

I Abdominal wall defects
Definition

Abdominal wall defects are birth (congenital)
defects that allow the stomach or intestines to pro-
trude. It occurs when a child’s abdomen does not
develop fully while in the womb. This allows the intes-
tine to develop outside the abdomen. Early in all preg-
nancies, the intestine develops inside the umbilical
cord and then usually moves inside the abdomen a
few weeks later. Occasionally, the intestine stays inside
the umbilical cord and so develops outside the
abdominal wall. There are various types of abdominal
wall defect. If the intestine is contained inside a cover-
ing of membrane, this process is called an omphalo-
cele, which can be either small or large. If the intestine
is not inside a covering of membrane, this formation is
called a gastroschisis.

Demographics

Abdominal wall defects are very rare. Omphalo-
cele occurs in about one in every 3,500 births, and
gastroschisis is even more rare. Omphalocele is often
associated with other problems. An ultrasound is the
best method for the detection of the condition and can
occur as early as 11 to 14 weeks of gestation.

Description

Many unexpected and fascinating events occur
during the development of a fetus inside the womb.
The stomach and intestines begin development outside
the baby’s abdomen and only later does the abdominal

(c) 2011 Cengage Learning. All Rights Reserved.

§)09J3p ||eMm [eulwopqy



Abortion, partial birth

KEY TERMS

Hernia—Movement of a structure into a place it
does not belong.

Umbilical—Referring to the opening in the
abdominal wall where the blood vessels from the
placenta enter.

Viscera—Any of the body’s organs located in the
chest or abdomen.

wall enclose them. Occasionally, either the umbilical
opening is too large, or it develops improperly, allow-
ing the bowels or stomach to remain outside or
squeeze through the abdominal wall.

Causes and symptoms

There are many causes for birth defects that still
remain unclear. Presently, the cause(s) of abdominal
wall defects is unknown, and any symptoms the
mother may have to indicate that the defects are
present in the fetus are nondescript.

Diagnosis

At birth, the problem is obvious, because the base
of the umbilical cord at the navel bulges or, in worse
cases, contain viscera (internal organs). Before birth,
an ultrasound examination may detect the problem. It
is always necessary in children with one birth defect to
look for others, because birth defects are usually
multiple.

Treatment

Abdominal wall defects are effectively treated
with surgical repair. Unless there are accompanying
anomalies, the surgical procedure is not overly com-
plicated. The organs are normal, just misplaced. How-
ever, if the defect is large, it may be difficult to fit all
the viscera into the small abdominal cavity.

Prognosis

If there are no other defects, the prognosis after
surgical repair of this condition is relatively good.
However, 10% of those with more severe or additional
abnormalities die from it. The organs themselves are
fully functional; the difficulty lies in fitting them inside
the abdomen. The condition is, in fact, a hernia requir-
ing only replacement and strengthening of the passa-
geway through which it occurred. After surgery,

increased pressure in the stretched abdomen can com-
promise the function of the organs inside.

Prevention

Some, but by no means all, birth defects are
preventable by early and attentive prenatal care,
good nutrition, supplemental vitamins, diligent
avoidance of all unnecessary drugs and chemicals—
especially tobacco—and other elements of a healthy
lifestyle.

Resources

BOOKS

Moore, Keith L., et al. Before We Are Born: Essentials of
Embryology and Birth Defects. Kent, UK: Elsevier,
Health Sciences Division, 2002.

Turnage, R.H., K.A. Richardson, B.D. Li, and J.C. McDo-
nald. “Abdominal Wall, Umbilicus, Peritoneum, Mes-
enteries, Omentum, and Retroperitoneum.” In: C.M.
Townsend, R.D. Beauchamp, B.M. Evers, and K.L.
Mattox, editors. Sabiston Textbook of Surgery, 18th ed.
Philadelphia, Pa: Saunders Elsevier, 2007, chapter 43.

PERIODICALS
Dunn, J. C., and E. W. Fonkalsrud. “Improved Survival of

Infants with Omphalocele.” American Journal of Sur-
gery 173 (April 1997): 284-7.

J. Ricker Polsdorfer MD
Karl Finley

Abnormal heart rhythms see Arrhythmias

ABO blood typing see Blood typing and
crossmatching

ABO incompatibility see Erythroblastosis
fetalis

Abortion, habitual see Recurrent
miscarriage

I Abortion, partial birth
Definition

Partial birth abortion, medically known as intact
dilation and extraction (IDX), is a method of late-term
abortion that ends a pregnancy and results in the death
and intact removal of a fetus from the uterus. In the
United States, the procedure is illegal.
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Purpose

Partial birth abortion, or IDX, is performed to
end a pregnancy in the mid to late second trimester. It
is typically performed between weeks 19 and 26 of
pregnancy. IDX is highly controversial. Some physi-
cians argue that IDX has advantages that make it
preferable to other late-term abortion procedures in
some circumstances. One advantage is that the fetus is
removed largely intact, allowing for better evaluation
and autopsy of the fetus in cases of fetal abnormalities.
Intact removal of the fetus also may carry a lower risk
of puncturing the uterus or damaging the cervix.
Another perceived advantage is that IDX ends the
pregnancy without requiring the woman to go through
labor. This may reduce the emotional trauma of end-
ing the pregnancy when compared to other methods of
late-term abortion. In addition, IDX may offer a
lower cost and shorter procedure time. Regardless of
any perceived advantages, the procedure is illegal in
the United States. Even before the procedure became
illegal, it was performed only rarely.

Legal Controversies

Before 2003, the legality of IDX rested with each
individual state. In 2003, U. S. President George W.
Bush signed into law the federal Partial-Birth Abortion
Ban Act banning partial birth abortions nationwide
and implementing fines or jail terms for physicians
who perform them. A federal judge then declared the
law unconstitutional so that the government was not
able to enforce it. A series of court battles over the
constitutionality of the law continued until 2007. One
legal issue centered on the fact that the legislation did
not provide for exceptions in life-threatening cases
where the procedure was needed to protect the moth-
er’s health. Another issue was the breadth and scope of
the definition of partial-birth abortion. Three federal
appeals courts ruled that the law was unconstitutional.
Nevertheless, in April 2007, the U. S. Supreme Court
upheld the law, ruling that it was constitutional, thus
allowing for its enforcement.

Precautions

IDX is illegal in the United States. Women consid-
ering IDX in countries where the procedure is legal
should be aware of the highly controversial nature of
this procedure. One controversy common to this and all
late-term abortions is determining at what point in the
pregnancy the fetus is viable (able to survive outside the
mother’ body). In technologically advanced countries,
fetuses generally are viable at 28 weeks of pregnancy;
some fetuses as young as 24 weeks survive. Another area
of controversy specific to IDX is that fetal death does
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KEY TERMS

Cervix—The narrow outer end of the uterus that
separates the uterus from the vaginal canal.

Footling breech—A position of the fetus while in
the uterus where the feet of the fetus are nearest the
cervix and will be the first part of the fetus to exit the
uterus, with the head of the fetus being the last part
to exit the uterus.

Laminaria—A medical product made from a cer-
tain type of seaweed that is physically placed near
the cervix to cause it to dilate.

not occur until after most of the fetus’s body has exited
the uterus. Because of these concerns, many physicians
who perform abortions do not perform IDX; this tends
to limit the availability of the procedure.

Description

IDX first involves administration of medications
to cause the cervix to dilate. Dilation usually occurs
over the course of several days. Next, the physician
rotates the fetus to a footling breech position. The
body of the fetus is then drawn out of the uterus feet
first, until only the head remains inside the uterus. The
physician then uses an instrument to puncture the base
of the skull, which collapses the fetal head. Typically,
the contents of the fetal head are then partially suc-
tioned out, which results in the death of the fetus and
reduces the size of the fetal head enough to allow it to
pass through the cervix. The dead but otherwise intact
fetus is then removed from the woman’s body.

Preparation

Medical preparation for IDX involves an outpa-
tient visit to administer dilation medications such as
laminaria. Psychological preparation is desirable.

In addition, preparation may involve fulfilling
local legal requirements, such as a mandatory waiting
period, counseling, or an informed consent procedure
reviewing stages of fetal development, childbirth,
alternative abortion methods, and adoption.

Aftercare

IDX typically does not require an overnight hos-
pital stay. A follow-up doctor’s visit usually is sched-
uled to monitor the woman for any complications.
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Abortion, selective

Risks

With all abortion, the later in pregnancy an abor-
tion is performed, the more complicated the procedure
and the greater the risk of injury to the woman. In
addition to associated emotional reactions, IDX car-
ries the risk of injury to the woman, including heavy
bleeding, blood clots, damage to the cervix or uterus,
pelvic infection, and anesthesia-related complications.
There also is a risk of incomplete abortion, meaning
that the fetus is not dead when removed from the
woman’s body. Possible long-term risks include diffi-
culty becoming pregnant or carrying a future preg-
nancy to term.

Normal results

The expected outcome of IDX is the termination
of a pregnancy and death of the fetus.

Resources

OTHER

Mears, Bill. “Justices Uphold Ban on Abortion Procedure.”
CNN.com April 18, 2007 [cited December 6, 2008].
http://www.cnn.com/2007/LAW/04/18/scotus.
abortion/index.html

ORGANIZATIONS

Planned Parenthood Federation of America, Inc., 434 West
33rd St., New York, NY, 10001, (212) 541-7800, (212)
245-1845, (800) 230-7526, http://search.planned
parenthood.org.

Stefanie B. N. Dugan M.S.
Teresa G. Odle
Tish Davidson A. M.

I Abortion, selective
Definition

Selective abortion, also known as selective reduc-
tion, refers to choosing to abort a fetus, typically in a
multi-fetal pregnancy, to decrease the health risks to
the mother in carrying and giving birth to more than
one or two babies, and also to decrease the risk of
complications to the remaining fetus(es). The term
selective abortion also refers to choosing to abort a
fetus for reasons such as the woman is carrying a fetus
which likely will be born with some birth defect or
impairment, or because the sex of the fetus is not
preferred by the individual.

KEY TERMS

Multi-fetal pregnancy—A pregnancy of two or
more fetuses.

Selective reduction—Typically referred to in cases
of multifetal pregnancy, when one or more fetuses
are aborted to preserve the viability of the remain-
ing fetuses and decrease health risks to the mother.

Purpose

A woman may decide to abort for health reasons,
for example, if she is at higher risk for complications
during pregnancy because of a disorder or disease such
as diabetes. A 2004 case reported on an embryo
embedded in a cesarean section scar. Although rare,
it can be life threatening to the mother. In this care,
selective abortion was successful at saving the mother
and the remaining embryos.

However, selective reduction is recommended
often in cases of multi-fetal pregnancy, or the presence
of more than one fetus, typically, at least three or more
fetuses. In the general population, multi-fetal preg-
nancy happens in only about 1-2% of pregnant
women. But multi-fetal pregnancies occur far more
often in women using fertility drugs.

Precautions

Because women or couples who use fertility drugs
have made an extra effort to become pregnant, it is
possible that the individuals may be unwilling or
uncomfortable with the decision to abort a fetus in
cases of multi-fetal pregnancy. Individuals engaging in
fertility treatment should be made aware of the risk of
multi-fetal pregnancy and consider the prospect of
recommended reduction before undergoing fertility
treatment.

Description

Selective reduction is usually performed between
9 and 12 weeks of pregnancy and is most successful
when performed in early pregnancy. It is a simple pro-
cedure and can be performed on an outpatient basis. A
needle is inserted into the woman’s stomach or vagina
and potassium chloride is injected into the fetus.

Preparation

Individuals who have chosen selective reduction
to safeguard the remaining fetuses should be coun-
seled prior to the procedure. Individuals should
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receive information regarding the risks of a multi-fetal
pregnancy to both the fetuses and the mother com-
pared with the risks after the reduction.

Individuals seeking an abortion for any reason
should consider the ethical implications whether it be
because the fetus is not the preferred sex or because the
fetus would be born with a severe birth defect.

Aftercare

Counseling should continue after the abortion
because it is a traumatic event. Individuals may feel
guilty about choosing one fetus over another. Mental
health professionals should be consulted throughout
the process.

Risks

About 75% of women who undergo selective
reduction will go into premature labor. About 4-5%
of women undergoing selective reduction also mis-
carry one or more of the remaining fetuses. The risks
associated with multi-fetal pregnancy are considered
higher.

Normal results

In cases where a multi-fetal pregnancy of three or
more fetuses is reduced to two fetuses, the remaining
twin fetuses typically develop as they would if they had
been conceived as twins.

Resources

PERIODICALS

“Multiple Pregnancy Associated With Infertility Therapy.”
American Society for Reproductive Medicine, A Practice
Committee Report (November 2000): 1-8.

“Selective Reduction Eleiminates an Emryo Embedded in a
Cesarean Scar.” Women’s Health Weekly (April 8,
2004): 117.

ORGANIZATIONS

The Alan Guttmacher Institute, 120 Wall Street, New York,
NY, 10005, (212) 248-1111, http://www.agi-usa.org.

The American Society for Reproductive Medicine, 1209
Montgomery Highway, Birmingham, AL, 35216-2809,
(205) 978-5000, http://www.asrm.org.

Meghan M. Gourley
Teresa G. Odle

Abortion, spontaneous see Miscarriage
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I Abortion, therapeutic
Definition

Therapeutic abortion is the intentional termina-
tion of a pregnancy before the fetus can live independ-
ently. Abortion has been a legal procedure in the
United States since 1973.

Purpose

An abortion may be performed whenever there is
some compelling reason to end a pregnancy. Women
have abortions because continuing the pregnancy
would cause them hardship, endanger their life or
health, or because prenatal testing has shown that
the fetus will be born with severe abnormalities.

Abortions are safest when performed within the
first six to 10 weeks after the last menstrual period.
The calculation of this date is referred to as the gesta-
tional age and is used in determining the stage of
pregnancy. For example, a woman who is two weeks
late having her period is said to be six weeks pregnant,
because it is six weeks since she last menstruated.

About 90% of women who have abortions do so
before 13 weeks and experience few complications.
Abortions performed between 13-24 weeks have a
higher rate of complications. Abortions after 24
weeks are extremely rare and are usually limited to
situations where the life of the mother is in danger.

Precautions

Most women are able to have abortions at clinics
or outpatient facilities if the procedure is performed
early in pregnancy. Women who have stable diabetes,
controlled epilepsy, mild to moderate high blood pres-
sure, or who are HIV positive can often have abortions
as outpatients if precautions are taken. Women with
heart disease, previous endocarditis, asthma, lupus
erythematosus, uterine fibroid tumors, blood clotting
disorders, poorly controlled epilepsy, or some psycho-
logical disorders usually need to be hospitalized in
order to receive special monitoring and medications
during the procedure.

Description
Very early abortions

Between five and seven weeks, a pregnancy can be
ended by a procedure called menstrual extraction.
This procedure is also sometimes called menstrual
regulation, mini-suction, or preemptive abortion.
The contents of the uterus are suctioned out through
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Abortion, therapeutic
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Between 5 and 7 weeks, a pregnancy can be ended by a procedure called menstrual extraction. The contents of the uterus are
suctioned out through a thin extraction tube that is inserted through the undilated cervix. (lllustration by Electronic lllustrators
Group. Reproduced by permission of Gale, a part of Cengage Learning.)

a thin (3—4 mm) plastic tube that is inserted through
the undilated cervix. Suction is applied either by a bulb
syringe or a small pump.

Another method is called the “morning after” pill,
or emergency contraception. Basically, it involves
taking high doses of birth control pills within 24 to
48 hours of having unprotected sex. The high doses of
hormones causes the uterine lining to change so that it
will not support a pregnancy. Thus, if the egg has been
fertilized, it is simply expelled from the body.

There are two types of emergency contracep-
tion. One type is identical to ordinary birth control
pills, and uses the hormones estrogen and proges-
tin). This type is available with a prescription under
the brand name Preven. But women can even use
their regular birth control pills for emergency con-
traception, after they check with their doctor about
the proper dose. About half of women who use birth
control pills for emergency contraception get nau-
seated and 20% vomit. This method cuts the risk of
pregnancy 75%.

The other type of morning-after pill contains only
one hormone: progestin, and is available under the
brand name Plan B. It is more effective than the first
type with a lower risk of nausea and vomiting. Tt
reduces the risk of pregnancy 89 percent.
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Women should check with their physicians
regarding the proper dose of pills to take, as it depends
on the brand of birth control pill. Not all birth control
pills will work for emergency contraception.

Menstrual extractions are safe, but because the
amount of fetal material is so small at this stage of
development, it is easy to miss. This results in an
incomplete abortion that means the pregnancy
continues.

First trimester abortions

The first trimester of pregnancy includes the first
13 weeks after the last menstrual period. In the United
States, about 90% of abortions are performed during
this period. It is the safest time in which to have an
abortion, and the time in which women have the most
choice of how the procedure is performed.

MEDICAL ABORTIONS. Medical abortions are
brought about by taking medications that end the
pregnancy. The advantages of a first trimester medical
abortion are:

« The procedure is non-invasive; no surgical instru-
ments are used.

« Anesthesia is not required.

« Drugs are administered either orally or by injection.

« The procedure resembles a natural miscarriage.
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KEY TERMS

Endocarditis—An infection of the inner membrane
lining of the heart.

Fibroid tumors—Fibroid tumors are non-cancerous
(benign) growths in the uterus. They occur in 30-
40% of women over age 40, and do not need to be
removed unless they are causing symptoms that
interfere with a woman’s normal activities.

Lupus erythematosus—A chronic inflammatory
disease in which inappropriate immune system
reactions cause abnormalities in the blood vessels
and connective tissue.

Prostaglandin—Oxygenated unsaturated cyclic
fatty acids responsible for various hormonal reac-
tions such as muscle contraction.

Rh negative—Lacking the Rh factor, genetically
determined antigens in red blood cells that produce
immune responses. If an Rh negative woman is
pregnant with an Rh positive fetus, her body will
produce antibodies against the fetus’s blood, caus-
ing a disease known as Rh disease. Sensitization to
the disease occurs when the women’s blood is
exposed to the fetus’s blood. Rh immune globulin
(RhoGAM) is a vaccine that must be given to a
woman after an abortion, miscarriage, or prenatal
tests in order to prevent sensitization to Rh disease.

Disadvantages of a medical abortion are:

« The effectiveness decreases after the seventh week.
« The procedure may require multiple visits to the doctor.

. Bleeding after the abortion lasts longer than after a
surgical abortion.

. The woman may see the contents of her womb as it is
expelled.

Two different medications can be used to bring
about an abortion. Methotrexate (Rheumatrex) works
by stopping fetal cells from dividing which causes the
fetus to die.

On the first visit to the doctor, the woman receives
an injection of methotrexate. On the second visit,
about a week later, she is given misoprostol (Cytotec),
an oxygenated unsaturated cyclic fatty acid responsi-
ble for various hormonal reactions such as muscle
contraction (prostaglandin), that stimulates contrac-
tions of the uterus. Within two weeks, the woman will
expel the contents of her uterus, ending the pregnancy.
A follow-up visit to the doctor is necessary to assure
that the abortion is complete.
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With this procedure, a woman will feel cramping
and may feel nauseated from the misoprostol. This
combination of drugs is 90-96% effective in ending
pregnancy.

Mifepristone (RU-486), which goes by the brand
name Mifeprex, works by blocking the action of proges-
terone, a hormone needed for pregnancy to continue,
then stimulates ulerine contractions thus ending the preg-
nancy. It can be taken as much as 49 days after the first
day of a woman’s last period. On the first visit to the
doctor, a woman takes a mifepristone pill. Two days later
she returns and, if the miscarriage has not occurred, takes
two misoprostol pills, which causes the uterus to contract.
Five percent of women won’t need to take misoprostol.
After an observation period, she returns home.

Within four days, 90% of women have expelled the
contents of their uterus and completed the abortion.
Within 14 days, 95-97% of women have completed
the abortion. A third follow-up visit to the doctor is
necessary to confirm through observation or ultrasound
that the procedure is complete. In the event that it is not,
a surgical abortion is performed. Studies show that 4.5
to 8% of women need surgery or a blood transfusion
after taking mifepristone, and the pregnancy persists in
about 1% of women. In this case, surgical abortion is
recommended because the fetus may be damanged. Side
effects include nausea, vaginal bleeding and heavy
cramping. The bleeding is typically heavier than a nor-
mal period and may last up to 16 days.

Mifepristone is not recommended for women
with ectopic pregnancy, an IUD, who have been
taking long-term steroidal therapy, have bleeding
abnormalities or on blood-thinners such as
Coumadin.

Surgical abortions

First trimester surgical abortions are performed
using vacuum aspiration. The procedure is also called
dilation and evacuation (D & E), suction dilation,
vacuum curettage, or suction curettage.

Advantages of a vacuum aspiration abortion are:
. [t is usually done as a one-day outpatient procedure.
« The procedure takes only 10-15 minutes.
. Bleeding after the abortion lasts five days or less.

« The woman does not see the products of her womb
being removed.

Disadvantages include:

« The procedure is invasive; surgical instruments are
used.

« Infection may occur.

11
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Abortion, therapeutic

During a vacuum aspiration, the woman’s cervix
is gradually dilated by expanding rods inserted into
the cervical opening. Once dilated, a tube attached to a
suction pump is inserted through the cervix and the
contents of the uterus are suctioned out. The proce-
dure is 97-99% effective. The amount of discomfort a
woman feels varies considerably. Local anesthesia is
often given to numb the cervix, but it does not mask
uterine cramping. After a few hours of rest, the woman
may return home.

Second trimester abortions

Although it is better to have an abortion during the
first trimester, some second trimester abortions may be
inevitable. The results of genetic testing are often not
available until 16 weeks. In addition, women, especially
teens, may not have recognized the pregnancy or come
to terms with it emotionally soon enough to have a first
trimester abortion. Teens make up the largest group
having second trimester abortions.

Some second trimester abortions are performed as
a D & E. The procedures are similar to those used in
the first trimester, but a larger suction tube must be
used because more material must be removed. This
increases the amount of cervical dilation necessary
and increases the risk of the procedure. Many physi-
cians are reluctant to perform a D & E this late in
pregnancy, and for some women is it not a medically
safe option.

The alternative to a D & E in the second trimester
is an abortion by induced labor. Induced labor may
require an overnight stay in a hospital. The day before
the procedure, the woman visits the doctor for tests,
and to either have rods inserted in her cervix to help
dilate it or to receive medication that will soften the
cervix and speed up labor.

On the day of the abortion, drugs, usually prosta-
glandins to induce contractions, and a salt water sol-
ution, are injected into the uterus. Contractions begin,
and within eight to 72 hours the woman delivers the
fetus.

Side effects of this procedure include nausea,
vomiting, and diarrhea from the prostaglandins, and
pain from uterine cramps. Anesthesia of the sort used
in childbirth can be given to mask the pain. Many
women are able to go home a few hours after the
procedure.

Very early abortions cost between $200-$400.
Later abortions cost more. The cost increases about
$100 per week between the thirteenth and sixteenth
week. Second trimester abortions are much more
costly because they often involve more risk, more
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services, anesthesia, and sometimes a hospital stay.
Insurance carriers and HMOs may or may not cover
the procedure. Federal law prohibits federal funds
including Medicaid funds, from being used to pay for
an elective abortion.

Preparation

The doctor must know accurately the stage of a
woman’s pregnancy before an abortion is performed.
The doctor will ask the woman questions about her
menstrual cycle and also do a physical examination to
confirm the stage of pregnancy. This may be done at
an office visit before the abortion or on the day of the
abortion. Some states require a waiting period before
an abortion can be performed. Others require parental
or court consent for a child under age 18 to receive an
abortion.

Despite the fact that almost half of all women in
the United States have had at least one abortion by the
time they reach age 45, abortion is surrounded by
controversy. Women often find themselves in emo-
tional turmoil when deciding if an abortion is a pro-
cedure they wish to undergo. Pre-abortion counseling
is important in helping a woman resolve any questions
she may have about having the procedure.

Aftercare

Regardless of the method used to perform the
abortion, a woman will be observed for a period of
time to make sure her blood pressure is stable and that
bleeding is controlled. The doctor may prescribe anti-
biotics to reduce the chance of infection. Women who
are Rh negative (lacking genetically determined anti-
gens in their red blood cells that produce immune
responses) should be given a human Rh immune glob-
ulin (RhoGAM) after the procedure unless the father
of the fetus is also Rh negative. This prevents blood
incompatibility complications in future pregnancies.

Bleeding will continue for about five days in a
surgical abortion and longer in a medical abortion.
To decrease the risk of infection, a woman should
avoid intercourse and not use tampons and douches
for two weeks after the abortion.

A follow-up visit is a necessary part of the woman’s
aftercare. Contraception will be offered to women who
wish to avoid future pregnancies, because menstrual
periods normally resume within a few weeks.

Risks

Serious complications resulting from abortions
performed before 13 weeks are rare. Of the 90% of
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women who have abortions in this time period, 2.5%
have minor complications that can be handled without
hospitalization. Less than 0.5% have complications
that require a hospital stay. The rate of complications
increases as the pregnancy progresses.

Complications from abortions can include:
. uncontrolled bleeding
. infection
« blood clots accumulating in the uterus
. a tear in the cervix or uterus
. missed abortion where the pregnancy continues
. incomplete abortion where some material from the
pregnancy remains in the uterus

Women who experience any of the following
symptoms of post-abortion complications should call
the clinic or doctor who performed the abortion
immediately.

. severe pain

. fever over 100.4 °F (38.2 °C)

« heavy bleeding that soaks through more than one
sanitary pad per hour

. foul-smelling discharge from the vagina

. continuing symptoms of pregnancy

Normal results

Usually the pregnancy is ended without compli-
cation and without altering future fertility.
Resources

BOOKS

Carlson, Karen J., Stephanie A. Eisenstat, and Terra
Ziporyn. “Abortion.” In The New Harvard Guide to
Women’s Health. Cambridge, MA: Harvard University
Press, 2004.

Debra Gordon

Abrasions see Wounds
Abruptio placentae see Placental abruption

I Abscess
Definition

An abscess is an enclosed collection of liquefied
tissue, known as pus, somewhere in the body. It is the
result of the body’s defensive reaction to foreign material.
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Description

There are two types of abscesses, septic and sterile.
Most abscesses are septic, which means that they are the
result of an infection. Septic abscesses can occur anywhere
in the body. Only a germ and the body’s immune response
are required. In response to the invading germ, white
blood cells gather at the infected site and begin producing
chemicals called enzymes that attack the germ by digest-
ing it. These enzymes act like acid, killing the germs and
breaking them down into small pieces that can be picked
up by the circulation and eliminated from the body.
Unfortunately, these chemicals also digest body tissues.
In most cases, the germ produces similar chemicals. The
result is a thick, yellow liquid—pus—containing digested
germs, digested tissue, white blood cells, and enzymes.

An abscess is the last stage of a tissue infection
that begins with a process called inflammation. Ini-
tially, as the invading germ activates the body’s
immune system, several events occur:

« Blood flow to the area increases

« The temperature of the area increases due to the
increased blood supply

« The area swells due to the accumulation of water,
blood, and other liquids

« It turns red

« It hurts, because of the irritation from the swelling
and the chemical activity

These four signs—heat, swelling, redness, and
pain—characterize inflammation

As the process progresses, the tissue begins to turn
to liquid, and an abscess forms. It is the nature of an
abscess to spread as the chemical digestion liquefies
more and more tissue. Furthermore, the spreading fol-
lows the path of least resistance—the tissues most easily

An amoebic abscess caused by Entameoba histolytica.
(© Phototake. — All rights reserved.)
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Abscess

KEY TERMS

Cellulitis—Inflammation of tissue due to infection.

Enzyme—Any of a number of protein chemicals that
can change other chemicals.

Fallopian tubes—Part of the internal female anatomy
that carries eggs from the ovaries to the uterus.

Flora—Living inhabitants of a region or area.
Pyogenic—Capable of generating pus. Streptococ-

cus, Staphocococcus, and bowel bacteria are the
primary pyogenic organisms.

digested. A good example is an abscess just beneath the
skin. It most easily continues along beneath the skin
rather than working its way through the skin where it
could drain its toxic contents. The contents of the
abscess also leak into the general circulation and pro-
duce symptoms just like any other infection. These
include chills, fever, aching, and general discomfort.

Sterile abscesses are sometimes a milder form of the
same process caused not by germs but by non-living
irritants such as drugs. If an injected drug like penicillin
is not absorbed, it stays where it was injected and may
cause enough irritation to generate a sterile abscess—
sterile because there is no infection involved. Sterile
abscesses are quite likely to turn into hard, solid lumps
as they scar, rather than remaining pockets of pus.

Causes and symptoms

Many different agents cause abscesses. The most
common are the pus-forming (pyogenic) bacteria like
Staphylococcus aureus, which is nearly always the
cause of abscesses under the skin. Abscesses near the
large bowel, particularly around the anus, may be
caused by any of the numerous bacteria found within
the large bowel. Brain abscesses and liver abscesses
can be caused by any organism that can travel there
through the circulation. Bacteria, amoeba, and certain
fungi can travel in this fashion. Abscesses in other
parts of the body are caused by organisms that nor-
mally inhabit nearby structures or that infect them.
Some common causes of specific abscesses are:

« skin abscesses by normal skin flora
. dental and throat abscesses by mouth flora

. lung abscesses by normal airway flora, pneumonia
germs, or tuberculosis

. abdominal and anal abscesses by normal bowel flora
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Sebaceous glands—Tiny structures in the skin that
produce oil (sebum). If they become plugged, sebum
collects inside and forms a nurturing place for germs
to grow.

Septicemia—The spread of an infectious agent
throughout the body by means of the blood
stream.

Sinus—A tubular channel connecting one body part
with another or with the outside.

Specific types of abscesses

Listed below are some of the more common and
important abscesses.

« Carbuncles and other boils. Skin oil glands (sebaceous
glands) on the back or the back of the neck are the
ones usually infected. The most common germ
involved is Staphylococcus aureus. Acne is a similar
condition of sebaceous glands on the face and back.

Pilonidal abscess. Many people have as a birth defect
a tiny opening in the skin just above the anus. Fecal
bacteria can enter this opening, causing an infection
and subsequent abscess.

Retropharyngeal, parapharyngeal, peritonsillar
abscess. As a result of throat infections like strep throat
and tonsillitis, bacteria can invade the deeper tissues of
the throat and cause an abscess. These abscesses can
compromise swallowing and even breathing.

Lung abscess. During or after pneumonia, whether it’s
due to bacteria [common pneumonia], tuberculosis,
fungi, parasites, or other germs, abscesses can develop
as a complication.

Liver abscess. Bacteria or amoeba from the intestines
can spread through the blood to the liver and cause
abscesses.

Psoas abscess. Deep in the back of the abdomen on
either side of the lumbar spine lie the psoas muscles.
They flex the hips. An abscess can develop in one of
these muscles, usually when it spreads from the
appendix, the large bowel, or the fallopian tubes.

Diagnosis

The common findings of inflammation—heat, red-
ness, swelling, and pain—easily identify superficial
abscesses. Abscesses in other places may produce only
generalized symptoms such as fever and discomfort. If
the patient’s symptoms and physical examination do
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not help, a physician may have to resort to a battery of
tests to locate the site of an abscess, but usually some-
thing in the initial evaluation directs the search. Recent
or chronic disease in an organ suggests it may be the site
of an abscess. Dysfunction of an organ or system—for
instance, seizures or altered bowel function—may pro-
vide the clue. Pain and tenderness on physical exami-
nation are common findings. Sometimes a deep abscess
will eat a small channel (sinus) to the surface and begin
leaking pus. A sterile abscess may cause only a painful
lump deep in the buttock where a shot was given.

Treatment

Since skin is very resistant to the spread of infection,
it acts as a barrier, often keeping the toxic chemicals of
an abscess from escaping the body on their own. Thus,
the pus must be drained from the abscess by a physician.
The surgeon determines when the abscess is ready for
drainage and opens a path to the outside, allowing the
pus to escape. Ordinarily, the body handles the remain-
ing infection, sometimes with the help of antibiotics or
other drugs. The surgeon may leave a drain (a piece of
cloth or rubber) in the abscess cavity to prevent it from
closing before all the pus has drained out.

Alternative treatment

If an abscess is directly beneath the skin, it will be
slowly working its way through the skin as it is more
rapidly working its way elsewhere. Since chemicals
work faster at higher temperatures, applications of hot
compresses to the skin over the abscess will hasten the
digestion of the skin and eventually result in its breaking
down, releasing the pus spontaneously. This treatment
is best reserved for smaller abscesses in relatively less
dangerous areas of the body—Ilimbs, trunk, back of the
neck. It is also useful for all superficial abscesses in
their very early stages. It will “ripen” them.

Contrast hydrotherapy, alternating hot and cold
compresses, can also help assist the body in resorption
of the abscess. There are two homeopathic remedies
that work to rebalance the body in relation to abscess
formation, Silica and Hepar sulphuris. In cases of
septic abscesses, bentonite clay packs (bentonite clay
and a small amount of Hydrastis powder) can be used
to draw the infection from the area.

Prognosis

Once the abscess is properly drained, the progno-
sis is excellent for the condition itself. The reason for
the abscess (other diseases the patient has) will deter-
mine the overall outcome. If, on the other hand, the
abscess ruptures into neighboring areas or permits the
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infectious agent to spill into the bloodstream, serious
or fatal consequences are likely. Abscesses in and
around the nasal sinuses, face, ears, and scalp may
work their way into the brain. Abscesses within an
abdominal organ such as the liver may rupture into
the abdominal cavity. In either case, the result is life
threatening. Blood poisoning is a term commonly used
to describe an infection that has spilled into the blood
stream and spread throughout the body from a local-
ized origin. Blood poisoning, known to physicians as
septicemia, is also life threatening.

Abscesses in the hand are more serious than they
might appear. Due to the intricate structure and the over-
riding importance of the hand, any hand infection must
be treated promptly and competently.

Prevention

Infections that are treated early with heat (if
superficial) or antibiotics will often resolve without
the formation of an abscess. It is even better to avoid
infections altogether by taking prompt care of open
injuries, particularly puncture wounds. Bites are the
most dangerous of all, even more so because they often
occur on the hand.

Resources

BOOKS

Fauci, Anthony S., et al., editors. Harrison’s Principles of
Internal Medicine. 17th ed. New York: McGraw-Hill
Professional, 2008.

J. Ricker Polsdorfer MD

Abscess drainage see Abscess incision and
drainage

I Abscess incision and drainage
Definition

An infected skin nodule that contains pus may
need to be drained via a cut if it does not respond to
antibiotics. This allows the pus to escape, and the
infection to heal.

Purpose

An abscess is a pus-filled sore, usually caused by a
bacterial infection. The pus is made up of both live and
dead organisms and destroyed tissue from the white
blood cells that were carried to the area to fight the
infection. Abscesses are often found in the soft tissue
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Abscess incision and drainage

under the skin, such as the armpit or the groin. How-
ever, they may develop in any organ, and are com-
monly found in the breast and gums. Abscesses are far
more serious and call for more specific treatment if
they are located in deep organs such as the lung, liver
or brain.

Because the lining of the abscess cavity tends
to interfere with the amount of the drug that can
penetrate the source of infection from the blood,
the cavity itself may require draining. Once an
abscess has fully formed, it often does not respond
to antibiotics. Even if the antibiotic does penetrate
into the abscess, it doesn’t function as well in that
environment.

Precautions

An abscess can usually be diagnosed visually,
although an imaging technique such as a computed
tomography scan may be used to confirm the extent of
the abscess before drainage. Such procedures may also

be needed to localize internal abscesses, such as those
in the abdominal cavity or brain.

Description

A doctor will cut into the lining of the abscess,
allowing the pus to escape either through a drainage
tube or by leaving the cavity open to the skin. How big
the incision is depends on how quickly the pus is
encountered.

Once the abscess is opened, the doctor will clean
and irrigate the wound thoroughly with saline. If it is
not too large or deep, the doctor may simply pack the
abscess wound with gauze for 24-48 hours to absorb
the pus and discharge.

If it is a deeper abscess, the doctor may insert a
drainage tube after cleaning out the wound. Once the
tube is in place, the surgeon closes the incision with
simple stitches, and applies a sterile dressing. Drainage
is maintained for several days to help prevent the
abscess from reforming.

Liver

Common sites of abscess
above and below the liver

Spleen

Stomach

Colon

Although abscesses are often found in the soft tissue under the skin, such as the armpit or the groin, they may develop in
any organ, such as the liver. (lllustration by Electronic lllustrators Group. Reproduced by permission of Gale, a part of Cengage

Learning.)
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KEY TERMS

White blood cells—Cells that protect the body
against infection.

Preparation

The skin over the abscess will be cleansed by
swabbing gently with an antiseptic solution.

Aftercare

Much of the pain around the abscess will be gone
after the surgery. Healing is usually very fast. After the
tube is taken out, antibiotics may be continued for
several days. Applying heat and keeping the affected
area elevated may help relieve inflammation.

Risks

If there is any scarring, it is likely to become much
less noticeable as time goes on, and eventually almost
invisible. Occasionally, an abscess within a vital organ
(such as the brain) damages enough surrounding tissue
that there is some permanent loss of normal function.

Normal results

Most abscesses heal after drainage alone; others
require drainage and antibiotic drug treatment.

Resources

BOOKS
Cunningham, G., et al. Williams Obstetrics. 22nd ed.
New York, NY: McGraw-Hill, 2005.

ORGANIZATIONS

National Institute of Arthritis and Musculoskeletal and
Skin Diseases (NIAMS), 1 AMS Circle, Bethesda,
MD, 20892-3675, (301) 495-4484, (301) 718-6366,
(877) 226-4267, NIAMSinfo@mail.nih.gov, http://
www.niams. nih.gov/.

Carol A. Turkington

I Abuse
Definition

Abuse is defined as any action that intentionally
harms or injures another person. Abuse also encom-
passes inappropriate use of any substance, especially
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those that alter consciousness (e.g., alcohol, cocaine,
methamphetamines).

Description

There are several major types of abuse: physical
abuse, sexual abuse, substance abuse, elder abuse,
and psychological abuse. All forms of abuse in the
United States are illegal and have the potential to
carry serious criminal penalties.

Physical abuse

Physical abuse is the infliction of injury by
another person. Physical abuse can happen to both
children and adults of either gender and of any sexual
orientation. The injuries can be inflicted by punching,
kicking, biting, burning, beating, or use of a weapon
such as a baseball bat or knife. Physical abuse can
result in bruises, burns, poisoning, broken bones,
and internal hemorrhages.

According to the United States Department of
Health and Human Services Administration for
Children and Families, in 2006 in the United States
there were 1,530 child fatalities that resulted from
child abuse (a rate of just over 2 deaths per 100,000
children). Of these, about three-quarters of the chil-
dren were under four years old, with the largest
number of deaths occurring in infants under one
year old. In addition, about 905,000 children were
victims of nonfatal maltreatment (a rate of about 12
children 12 per 1,000 population). Nearly three-
quarters of these children were victims of repeated
maltreatment. Nearly 83% of abused children were
abused by a parent or a parent acting with another
individual.

Physical abuse of adults primarily occurs against
women. The United Nations Development Fund for
Women estimates that one-third of all women in the
world will be beaten, coerced into sex, or otherwise
abused during their lifetime. Sixty-nine percent of
women worldwide report that at some time during
their life they have been abused by a spouse or man
with whom they are intimate. Intimate partners also
commit the majority of murders of women. Violence
against women tends to increase in times of economic
downturns and political or social chaos (e.g., when a
country is at war). Domestic violence is also strongly
linked to substance abuse among the perpetrators.
The U. S. Department of Justice found that in domes-
tic violence cases, 61% of the perpetrators and 36% of
the victims had a substance abuse problem. The most
common substance abused was alcohol. Males can be
victims of physical abuse, especially in homosexual
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Abuse

KEY TERMS

Encopresis—Abnormalities relating to bowel
movements that can occur as a result of stress or
fear.

relationships, but the statistics for abuse against men
are more poorly documented than for abuse against
women and children.

Sexual abuse

Sexual abuse of a child refers to sexual behavior
between an adult and child or between two children,
one of whom is forcefully dominant or significantly
older. Sexual behaviors can include touching breasts,
genitals, and buttocks while the victim is either dressed
or undressed. Sexual abuse behavior also includes
exhibitionism, cunnilingus, fellatio, or penetration of
the vagina or anus with sexual organs or objects.
Pornographic photography also is a form of sexual
abuse of children. The U.S. Department of Justice
estimates that one in six victims of a sexual assault
are under age 12. Despite publicity surrounding cases
where a child is assaulted by a stranger, almost all
sexual assaults against children are perpetrated by a
family member (e.g. father, stepfather, aunt, uncle,
sibling, cousin) or family intimate (e.g., a live-in
lover or friend of the parent).

Sexual abuse also can take the form of rape. The
legal definition of rape includes only slight penile
penetration in the victim’s outer vulva area. Com-
plete erection and ejaculation are not necessary.
Rape is the perpetration of an act of sexual inter-
course when:

. will is overcome by force or fear (from threats, use of
weapons, or use of drugs)

. mental impairment renders the victim incapable of
rational judgment

« if the victim is below the legal age established for
consent

The National Coalition Against Domestic Vio-
lence (NCADYV) estimates that 1 in 5 women and 1 in
33 men will be the victim of a rape or an attempted
rape during their lifetime. According the U.S. Depart-
ment of Justice, 54% of all rapes are of women under
age 18. Rape can occur within the context of marriage.
Marital rape accounts for about 25% of all rapes in
the United States. Marital rape is often accompanied
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by physical and psychological abuse. In 90% of all
rapes, the woman knows the rapist. Women who are
victims of a sexual assault have a high chance of
experiencing depression, post-traumatic stress disor-
der, developing substance abuse, and of becoming
suicidal.

Substance abuse

Substance abuse is an abnormal pattern of sub-
stance usage leading to significant distress or impair-
ment. Alcohol, street drugs, and prescription drugs are
common substances of abuse. Substance abuse is often
a contributing factor in physical and sexual abuse.
Children of parents who are substance abusers are
more likely to experience abuse than children living
in households where there is no substance abuse. The
National Committee to Prevent Child Abuse found
that in the United States, 80% of child abuse cases
were associated with substance abuse by the
perpetrator.

The criteria for substance abuse is one or more
of the following occurring within a 12-month
period:

. recurrent substance use resulting in failure to fulfill
obligations at home, work, or school

. using substance in situations that are physically
dangerous (i.e., while driving or operating
machinery)

. recurrent substance-related legal problems

. continued usage despite recurrent social and inter-
personal problems (i.e., arguments and fights with
significant other)

Elder abuse

Abuse of the elderly is common and occurs
mostly because of caregiver burnout due to the high
level of dependency and continuous care that frail,
elderly individuals often require. The NCADYV esti-
mates that in 2007 there were 2.1 million cases of
elder abuse in the United States but that only one
out of every 14 cases was reported to authorities.
Victims tend to be over age 50 and highly dependent
on their caregivers because of physical or mental
disabilities. In 90% of the cases, the abuser is a family
member.

Elder abuse can take the form of physical abuse,
psychological abuse, sexual abuse, or financial abuse.
Examples of elder abuse include:

. withholding food, water, or medicines
« delaying needed medical care
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. coercing or deceiving an elderly person into signing
legal documents

. wrongful use of the elderly individual’s money

. removing or selling the elderly individual’s property
without permission

. initiating non-consensual sexual contact

. pushing, hitting or tying the individual in a bed or
chair

. screaming, emotionally manipulating, intentionally
humiliating, or intentionally confusing the individual

Psychological abuse

Victims of psychological abuse can be of any age
or gender. This form of abuse is often difficult to
prove. It includes threatening the victim with violence,
harassing them when the are outside the home (e.g., at
school or work), denying the victim access to others
(e.g., refusing to allow the victim to see friends, pre-
venting use of the telephone), confining the victim to
home, or destroying the victim’s property. A woman
with a physical disability has a greatly increased like-
lihood of being psychologically abused. Men who are
unemployed but living in a household where the
woman works are most likely to be psychological
abusers. Almost all men who physically abuse
women also psychologically abuse them.

Causes and symptoms

Children who have been abused usually exhibit
a variety of symptoms that encompass behavioral,
emotional, and psychosomatic problems (body
problems caused by emotional or psychological dis-
turbance). Children who have been physically
abused tend to be more aggressive, angry, hostile,
depressed, and have low self-esteem. Additionally,
they exhibit fear, anxiety, and nightmares. Severe
psychological problems may result in suicidal
behavior or posttraumatic stress disorder. Physi-
cally abused children may complain of physical ill-
ness even in the absence of a cause. They also may
develop eating disorders or encopresis. Children
who are sexually abused may exhibit abnormal sex-
ual behavior in the form of aggressiveness and
hyperarousal. Adolescents may display promiscu-
ity, sexual acting out, and homosexual exploration.
Children who are psychologically abused or who
witness psychological abuse are more likely to
become psychological abusers as adults.

Physical abuse directed toward adults can ulti-
mately lead to death. Approximately 50% of women
murdered in the United States were killed by a former
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or current male partner. Approximately one-third of
emergency room visits by women are prompted by an
incident of domestic violence. Female victims who are
assaulted by an intimate partner also have a higher
rate of internal injuries and loss of consciousness than
victims of stranger assault (e.g., mugging, robbery). As
well as showing physical signs of abuse, adults who are
abused often have poor health, difficulty concentrat-
ing, suicidal thoughts, clinical depression, low self-
esteem, and a high rate of substance abuse. Many
victims of abuse are afraid or unwilling to admit the
abuse is occurring and will go to great lengths to
disguise their situation.

Diagnosis

Physical abuse should be suspected whenever
children or adults have unexplained injuries, espe-
cially when these injuries occur with an unexpectedly
high frequency. A report may be filed with the local
family social services agency that will initiate inves-
tigations. A police report may also be made. The
authorities normally will follow up the allegation
of abuse.

Sexual abuse of both a child and an adult may
be identified from information given by the victim.
Victims can be assessed for signs of ejaculatory evi-
dence from the perpetrator. Ejaculatory specimens
can be retrieved from the mouth, rectum, and cloth-
ing. Tests for sexually transmitted diseases may be
performed.

Elder abuse should be suspected if a dependent
individual demonstrates a fear of the caregiver. Addi-
tionally, elder abuse can be suspected if there are signs
indicating intentional delay of required medical care, an
unexpected change in medical status, or a significant
change in the elderly individual’s financial status.

Substance abuse usually causes behavioral changes
such as failure to perform expected tasks or inability to
meet reasonable work and family responsibilities. It
should be suspected in a person who continues to use
their drug of choice despite recurrent negative conse-
quences. The diagnosis can be made after administra-
tion of a comprehensive physical exam and a chemical
abuse assessment by a therapist.

Treatment

Both children and adults who are victims of
physical or sexual abuse typically require immediate
medical attention and long-term psychotherapy.
Many victims of abuse, especially children who are
sexually abused, take years to come to terms with the

19

(c) 2011 Cengage Learning. All Rights Reserved.

asnqy



Abuse

abuse. Therapists who specialize in treating victims
of physical and sexual abuse can help the individual
understand has happened and suggest ways to make
positive steps toward moving past the abuse. Support
groups can be helpful for some victims. When chil-
dren are abused by the adults they live with, they may
be removed from the abuser’s home and placed in
foster care or a group home. Psychological counsel-
ing and anger management should also be made
available to the abuser. The effects of all types of
abuse can last for years even with good mental health
care. Children witnessing abuse, even if they were not
abused themselves, also are often adversely affected
and can benefit from psychotherapy.

Substance abusers may elect treatment or be sent to
a treatment facility as part of a law enforcement pro-
ceeding. Treatment for substance abusers can be at
either an inpatient or outpatient facility, depending on
severity of addiction. Psychological counseling, behav-
ior modification strategies, and medications may be
used to assist in abstinence. The individual should be
encouraged to participate in community-centered sup-
port groups (e.g., Alcoholics Anonymous, Narcotics
Anonymous). Support groups also exist for family
members of substance abusers.

Toll-free telephone hotlines available 24 hours a
day, 7 days a week can provide referrals and counsel-
ing for people in an abuse crisis situation. People call-
ing these hotlines may choose to remain anonymous.
A list of national hotlines in the United States can be
found in the reference section of this article.

Prognosis

How an individual progresses after experiencing
an abuse situation depends on the individual’s person-
ality, the type of abuse, the length of time the individ-
ual was abused, family support, and the professional
support services available. Usually victims of abuse
require extensive psychotherapy to deal with emo-
tional distress associated with the incident. Perpetra-
tors require further psychological evaluation and
treatment. Victims of abuse may have a variety of
emotional problems including depression, acts of sui-
cide, post-traumatic stress disorder, and anxiety dis-
order. Many turn to substance abuse as a way to avoid
dealing with their emotions. Children who experience
sexual abuse may enter abusive relationships or have
problems with intimacy as adults. Substance abusers
may experience relapses since the cardinal feature of
all addictive disorders is a tendency to return to symp-
toms. Elderly individuals may suffer from further
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medical problems and/or anxiety; in some cases
neglect may precipitate death.

Prevention

Prevention programs are geared to education and
awareness. Detection of initial symptoms or character-
istic behaviors may assist in identifying some potential
abuse situations. Certain professionals in the United
States are required by law to report suspected child
abuse. These include teachers, social workers, law offi-
cers, and some medical personnel. In some cases treat-
ment may be sought before incident. The professional
treating the abused persons must develop a clear sense
of the relationship dynamics and the chances for con-
tinued harm.

ORGANIZATIONS

Childhelp National Child Abuse Hotline, 15757 N. 78th St.,
Suite B., Scottsdale, AZ, 85260, (480) 922-8212, (480)
922-7061, (800) 422-4453, http://www.childhelp.org.
Help for children who are being abused or adults who
are concerned that a child they know is being abused or
neglected.

Elder Abuse Hotline, (800) 252-8966, .Assistance in report-
ing and counseling about elder abuse.

National Coalition Against Domestic Violence, 1120 Lin-
coln Street, Suite 1603, Denver, CO, 80203, (303) 839-
1852, (303) 831-9251, http://ww.ncadv.org/.

National Domestic Violence Hotline, P. O. box 161810, Aus-
tin, TX, 78716, (512) 794-1133, (800) 799-SAFE (7233),
http://www.thehotline.org.Help for both men and women
who are victims of domestic violence.

Rape, Abuse and Incest National Network (RAINN), 2000
L Street NW, Suite 406, Washington, DC, 20036, (202)
544-1034, (202) 544-3556, (800) 656-HOPE (4673),
http://www.rainn.org/get-help/national-sexual-assault-
online-hotline.Online counseling and referral to local
rape crisis centers using anonymous instant messaging
or telephone.

Substance Abuse Treatment Referral Hotline, P.O. Box
2345, Rockville, MD, 20847-2345, (800) 662-HELP
(4357), http://www.samhsa.gov.Information, support,
treatment options, and referrals to local rehab centers
for any drug or alcohol problem.

Laith Farid Gulli M.D.
Bilal Nasser M.Sc.
Tish Davidson A. M.

Acceleration-deceleration cervical injury see
Whiplash

ACE inhibitors see Angiotensin-converting
enzyme inhibitors
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I Acetaminophen
Definition

Acetaminophen, paracetamol, is a medicine that
is sold over the counter, and combined with stronger
pain relievers by prescription, to relieve mild to mod-
erate pain.

Purpose
Acetaminophen and aspirin are equally effective

as pain relievers. But, unlike aspirin, acetaminophen
does not reduce inflammation.

Description

Acetaminophen is sold under various brand
names: Tylenol, Panadol, Aspirin Free Anacin, and
Bayer Select Maximum Strength Headache Pain
Relief Formula.

Over the counter acetaminophen is available as
tablets, chewable tablets, capsules, oral suspension
and drops, and as rectal suppositories.

Acetaminophen, in usual doses and for short peri-
ods of time, is considered safe for use during preg-
nancy and nursing.

Many multi-symptom cold, flu, and sinus medi-
cines contain acetaminophen. The labels list acetami-
nophen, if present, and the amount per dose.

Recommended dosage

The usual dose for adults and children above age
12 is 650 mg three to four times a day.

The maximum safe dose for adults without liver
disease is 4 grams (4000 mg) per 24 hours.

For children of average size, below age 12, the
following can serve as a guide for maximum doses:

« Infants 3 months or less — 40mg three times a day

« Infants 4 to 12 months — 80mg three times a day

« Toddlers 1-2 years — 120mg three to four times a day
« Children 2-3 years — 160mg three to four times a day
« Children 4-5 years — 240mg three to four times a day
« Children 6-8 years — 320mg three to four times a day
« Children 9-10 years — 400mg three to four times a day
« Children 11 years — 480mg three to four times a day

Precautions

Take with food or milk to reduce the possibility of
stomach upset.
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Acetaminophen is combined with narcotics and
strong non-narcotic pain relievers in prescription prod-
ucts. Itis also combined with cold and flu products sold
over the counter. Thus, caution is advised when taking
prescription and over the counter products together to
avoid unknowingly overdosing on the drug.

In acute conditions with pain and fever, acetami-
nophen should be used only for one to two days before
seeking medical attention.

If there is a sore throat, fever, rash, headache,
nausea and/or vomiting, immediate medical attention
should be sought.

People who consume three or more alcoholic bev-
erages a day are at greater risk of liver disease if they
take acetaminophen.

Acetaminophen interferes with the results of some
laboratory tests. Check with your doctor if you take
acetaminophen and are scheduled for tests.

Acetaminophen does not reduce inflammation,
swelling, or have anti-rheumatic effects.

Side effects

Common side effects of acetaminophen include
generalized rash, hives, itching and hoarseness. If dif-
ficulty breathing develops, there may be an allergic
reaction and immediate medical attention is needed.

Acute overdoses of acetaminophen may cause
nausea, vomiting, sweating, exhaustion, upper abdomi-
nal pain and flu-like symptoms.

Overdoses of acetaminophen, more than 4000mg/
day, can cause liver damage and failure. Chronic, daily
use of moderate to large doses of acetaminophen and/
or combining acetaminophen with moderately heavy
use of alcohol can result in liver damage and failure.

Liver failure symptoms include fatigue, jaundice,
and unusual bleeding or bruising.

Interactions

Acetaminophen may increase the effects of the
blood thinner warfarin (Coumadin).

The toxicity and effects of acetaminophen may be
increased by the anti-tuberculosis drug isoniazid and
imatinib.

The toxicity and effectiveness of acetaminophen
may be decreased by phenytoin (Dilantin), barbitu-
rates, the cholesterol-lowering drug cholestyramine
resin (Questran), and carbamazepine.
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Achalasia

KEY TERMS

Botulinum toxin—Any of a group of potent bacterial
toxins or poisons produced by different strains of the
bacterium Clostridium botulinum. The toxins cause
muscle paralysis.

Dysphagia—Difficulty in swallowing.
Endoscopy—A test in which a viewing device and a
light source are introduced into the esophagus by

means of a flexible tube. Endoscopy permits visual
inspection of the esophagus for abnormalities.

Esophageal manometry—A test in which a thin tube
is passed into the esophagus to measure the degree of
pressure exerted by the muscles of the esophageal
wall.

Resources

OTHER
Medline Plus: www.nlm.nih.gov/medlineplus/druginfo/meds

James Waun MD, RPh

Acetylsalicylic acid see Aspirin

I Achalasia
Definition

Achalasia is a disorder of the esophagus that pre-
vents normal swallowing.

Description

Achalasia affects the esophagus, the tube that
carries swallowed food from the back of the throat
down into the stomach. A ring of muscle called the
lower esophageal sphincter encircles the esophagus
just above the entrance to the stomach. This sphincter
muscle is normally contracted to close the esophagus.
When the sphincter is closed, the contents of the stom-
ach cannot flow back into the esophagus. Backward
flow of stomach contents (reflux) can irritate and
inflame the esophagus, causing symptoms such as
heartburn. The act of swallowing causes a wave of
esophageal contraction called peristalsis. Peristalsis
pushes food along the esophagus. Normally, peristalsis
causes the esophageal sphincter to relax and allow food
into the stomach. In achalasia, which means “failure to
relax,” the esophageal sphincter remains contracted.
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Esophageal sphincter—A circular band of muscle
that closes the last few centimeters of the esophagus
and prevents the backward flow of stomach
contents.

Esophagomyotomy—A surgical incision through the
muscular tissue of the esophagus.

Esophagus—The muscular tube that leads from the
back of the throat to the entrance of the stomach.

Peristalsis—The coordinated, rhythmic wave of
smooth muscle contraction that forces food through
the digestive tract.

Reflux—An abnormal backward or return flow of a

fluid.

Normal peristalsis is interrupted and food cannot
enter the stomach.

Causes and symptoms
Causes

Achalasia is caused by degeneration of the nerve
cells that normally signal the brain to relax the esoph-
ageal sphincter. The ultimate cause of this degenera-
tion is unknown. Autoimmune disease or hidden
infection is suspected.

Symptoms

Dysphagia, or difficulty swallowing, is the most
common symptom of achalasia. The person with
achalasia usually has trouble swallowing both liquid
and solid foods, often feeling that food “gets stuck™ on
the way down. The person has chest pain that is often
mistaken for angina pectoris (cardiac pain). Heart-
burn and difficulty belching are common. Symptoms
usually get steadily worse. Other symptoms may
include nighttime cough or recurrent pneumonia
caused by food passing into the lower airways.

Diagnosis

Diagnosis of achalasia begins with a careful med-
ical history. The history should focus on the timing of
symptoms and on eliminating other medical condi-
tions that may cause similar symptoms. Tests used to
diagnose achalasia include:

« Esophageal manometry. In this test, a thin tube is
passed into the esophagus to measure the pressure
exerted by the esophageal sphincter.
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« X ray of the esophagus. Barium may be swallowed to
act as a contrast agent. Barium reveals the outlines of
the esophagus in greater detail and makes it easier to
see its constriction at the sphincter.

« Endoscopy. In this test, a tube containing a lens and a
light source is passed into the esophagus. Endoscopy is
used to look directly at the surface of the esophagus.
This test can also detect tumors that cause symptoms
like those of achalasia. Cancer of the esophagus occurs
as a complication of achalasia in 2-7% of patients.

Treatment

The first-line treatment for achalasia is balloon
dilation. In this procedure, an inflatable membrane
or balloon is passed down the esophagus to the sphinc-
ter and inflated to force the sphincter open. Dilation is
effective in about 70% of patients.

Three other treatments are used for achalasia when
balloon dilation is inappropriate or unacceptable.

« Botulinum toxin injection. Injected into the sphinc-
ter, botulinum toxin paralyzes the muscle and allows
it to relax. Symptoms usually return within one to
two years.

« Esophagomyotomy. This surgical procedure cuts the
sphincter muscle to allow the esophagus to open.
Esophagomyotomy is becoming more popular with
the development of techniques allowing very small
abdominal incisions.

« Drug therapy. Nifedipine, a calcium-channel blocker,
reduces muscle contraction. Taken daily, this drug
provides relief for about two-thirds of patients for as
long as two years.

Prognosis

Most patients with achalasia can be treated effec-
tively. Achalasia does not reduce life expectancy
unless esophageal carcinoma develops.

Prevention
There is no known way to prevent achalasia.

Resources

BOOKS

Greenberger, Norton, Richard Blumberg, and Robert Bur-
akoff. Current Diagnosis & Treatment in Gastroenterol-
ogy, Hepatology, & Endoscopy. New York:
McGraw—Hill Medical, 2009.

Richard Robinson
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I Achondroplasia
Definition

Achondroplasia is the most common cause of
dwarfism, or significantly abnormal short stature.

Description

Achondroplasia is one of a number of chondody-
strophies, in which the development of cartilage, and
therefore, bone is disturbed. The disorder appears in
approximately one in every 10,000 births. Achondro-
plasia is usually diagnosed at birth, owing to the char-
acteristic appearance of the newborn.

Normal bone growth depends on the production
of cartilage (a fibrous connective tissue). Over time,
calcium is deposited within the cartilage, causing it to
harden and become bone. In achondroplasia, abnor-
malities of this process prevent the bones (especially
those in the limbs) from growing as long as they nor-
mally should, at the same time allowing the bones to
become abnormally thickened. The bones in the trunk
of the body and the skull are mostly not affected,
although the opening from the skull through which
the spinal cord passes (foramen magnum) is often
narrower than normal, and the opening (spinal
canal) through which the spinal cord runs in the back

An x-ray image of an achondroplastic person’s head and
chest. (Custom Medical Stock Photo, Inc. Reproduced by
permission.)
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Achondroplasia

KEY TERMS

Cartilage—A flexible, fibrous type of connective
tissue which serves as a base on which bone is
built.

Foramen magnum—The opening at the base of the
skull, through which the spinal cord and the brain-
stem pass.

Hydrocephalus—An abnormal accumulation of
fluid within the brain. This accumulation can be
destructive by pressing on brain structures and dam-
aging them.

bones (vertebrae) becomes increasingly and abnor-
mally small down the length of the spine.

Causes and symptoms

Achondroplasia is caused by a genetic defect. It is
a dominant trait, meaning that anybody with the
genetic defect will display all the symptoms of the
disorder. A parent with the disorder has a 50% chance
of passing it on to the offspring. Although achondro-
plasia can be passed on to subsequent offspring, the
majority of cases occur due to a new mutation
(change) in a gene. Interestingly enough, the defect
seen in achondroplasia is one of only a few defects
known to increase in frequency with increasing age
of the father (many genetic defects are linked to
increased age of the mother).

People with achondroplasia have abnormally
short arms and legs. Their trunk is usually of normal
size, as is their head. The appearance of short limbs
and normal head size actually makes the head appear
to be oversized. The bridge of the nose often has a
scooped out appearance termed “saddle nose.” The
lower back has an abnormal curvature, or sway
back. The face often displays an overly prominent
forehead, and a relative lack of development of the
face in the area of the upper jaw. Because the foramen
magnum and spinal canal are abnormally narrowed,
nerve damage may occur if the spinal cord or nerves
become compressed. The narrowed foramen magnum
may disrupt the normal flow of fluid between the brain
and the spinal cord, resulting in the accumulation of
too much fluid in the brain (hydrocephalus). Children
with achondroplasia have a very high risk of serious
and repeated middle ear infections, which can result in
hearing loss. The disease does not affect either mental
capacity, or reproductive ability.
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Mutation—A new, permanent change in the struc-
ture of a gene, which can result in abnormal struc-
ture or function somewhere in the body.

Spinal canal—The opening that runs through the
center of the column of spinal bones (vertebrae),
and through which the spinal cord passes.

Vertebrae—The individual bones of the spinal col-
umn which are stacked on top of each other. There is
a hole in the center of each bone, through which the
spinal cord passes.

Diagnosis

Diagnosis is often made at birth due to the char-
acteristically short limbs, and the appearance of a
large head. X-ray examination will reveal a character-
istic appearance to the bones, with the bones of the
limbs appearing short in length, yet broad in width. A
number of measurements of the bones in x-ray images
will reveal abnormal proportions.

Treatment

No treatment will reverse the defect present in
achondroplasia. All patients with the disease will be
short, with abnormally proportioned limbs, trunk,
and head. Treatment of achondroplasia primarily
addresses some of the complications of the disorder,
including problems due to nerve compression, hydro-
cephalus, bowed legs, and abnormal curves in the
spine. Children with achondroplasia who develop
middle ear infections (acute otitis media) will require
quick treatment with antibiotics and careful monitor-
ing in order to avoid hearing loss.

Prognosis

Achondroplasia is a disease that causes consider-
able deformity. However, with careful attention paid
to the development of dangerous complications (nerve
compression, hydrocephalus), most people are in good
health, and can live a normal lifespan.

Prevention

The only form of prevention is through genetic
counseling, which could help parents assess their risk
of having a child with achondroplasia.
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Resources

BOOKS

Achondroplasia — A Medical Dictionary, Bibliography, and
Annotated Research Guide to Internet References. 2nd
ed. San Diego, CA: ICON, 2009.

ORGANIZATIONS

Little People of America, Inc., 250 El Camino Real, Suite
201, Tustin, CA, 92780, (714) 368-3689, (714) 368-3367,
(888) LPA-2001 (572-2001), http://www. Ipaonline.org.

Rosalyn Carson-DeWitt MD

Achromatopsia see Color blindness

Acid indigestion see Heartburn

I Acid phosphatase test
Definition

Acid phosphatase is an enzyme found throughout
the body, but primarily in the prostate gland. Like all
enzymes, it is needed to trigger specific chemical reac-
tions. Acid phosphatase testing is done to diagnose
whether prostate cancer has spread to other parts of
the body (metastasized), and to check the effectiveness
of treatment. The test has been largely supplanted by
the prostate specific antigen test (PSA).

Purpose

The male prostate gland has 100 times more acid
phosphatase than any other body tissue. When pros-
tate cancer spreads to other parts of the body, acid
phosphatase levels rise, particularly if the cancer
spreads to the bone. One-half to three-fourths of per-
sons who have metastasized prostate cancer have high
acid phosphatase levels. Levels fall after the tumor is
removed or reduced through treatment.

Tissues other than prostate have small amounts of
acid phosphatase, including bone, liver, spleen, kid-
ney, and red blood cells and platelets. Damage to these
tissues causes a moderate increase in acid phosphatase
levels.

Acid phosphatase is very concentrated in semen.
Rape investigations will often include testing for the
presence of acid phosphatase in vaginal fluid.
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KEY TERMS

Enzyme—A substance needed to trigger specific
chemical reactions.

Metastasize—Spread to other parts of the body;
usually refers to cancer.

Prostate gland—A gland of the male reproductive
system.

Precautions

This is not a screening test for prostate cancer.
Acid phosphatase levels rise only after prostate cancer
has metastasized.

Description

Laboratory testing measures the amount of acid
phosphatase in a person’s blood, and can determine
from what tissue the enzyme is coming. For example, it
is important to know if the increased acid phosphatase
is from the prostate or red blood cells. Acid phospha-
tase from the prostate, called prostatic acid phospha-
tase (PAP), is the most medically significant type of
acid phosphatase.

Subtle differences between prostatic acid phos-
phatase and acid phosphatases from other tissues
cause them to react differently in the laboratory
when mixed with certain chemicals. For example,
adding the chemical tartrate to the test mixture inhib-
its the activity of prostatic acid phosphatase but not
red blood cell acid phosphatase. Laboratory test
methods based on these differences reveal how much
of a person’s total acid phosphatase is derived
from the prostate. Results are usually available the
next day.

Preparation

This test requires drawing about 5-10 mL of
blood. The patient should not have a rectal exam
or prostate massage for two to three days prior to
the test.

Aftercare

Discomfort or bruising may occur at the puncture
site, and the person may feel dizzy or faint. Applying
pressure to the puncture site until the bleeding stops
will reduce bruising. Warm packs on the puncture site
will relieve discomfort.
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Acne

Normal results

Normal results vary based on the laboratory and
the method used.

Abnormal results

The highest levels of acid phosphatase are found
in metastasized prostate cancer. Diseases of the bone,
such as Paget’s disease or hyperparathyroidism; dis-
eases of blood cells, such as sickle cell disease or
multiple myeloma; or lysosomal disorders, such as
Gaucher’s disease, will show moderately increased
levels.

Certain medications can cause temporary increases
or decreases in acid phosphatase levels. Manipulation
of the prostate gland through massage, biopsy, or rectal
exam before a test can increase the level.

Resources

PERIODICALS

Moul, Judd W., et al. “The Contemporary Value of Pre-
treatment Prostatic Acid Phosphatase to Predict
Pathological Stage and Recurrence in Radical Prosta-
tectomy Cases.” Journal of Urology (March 1998):
935-940.

Nancy J. Nordenson

Acid reflux see Gastroesophageal reflux
disease

Acidosis see Respiratory acidosis;
Renal tubular acidosis; Metabolic
acidosis

I Acne
Definition

Acne is a common skin condition characterized by
pimples on the face, chest, and back. It occurs when
the pores of the skin become clogged with oil, dead
skin cells, and bacteria.

Demographics

Acne vulgaris, or common acne, is the most preva-
lent of all skin diseases. It affects nearly 17 million
people in the United States. Nearly 85% of young
people develop acne at some time between the ages of
12 and 25 years. It usually begins at puberty and wor-
sens during adolescence, occurring most often between
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the ages of 14 and 18. However, acne can arise at any
age, including in newborns and older adults. It is more
common and often more severe in males than in females.
Although acne usually resolves on its own during early
adulthood, some people continue to have acne out-
breaks well into adulthood.

Description

Acne originates in the oil or sebaceous glands
that lie just beneath the surface of the skin, within
the hair follicles. These glands produce an oil called
sebum—the skin’s natural moisturizer—which also
helps preserve the flexibility of the hair. These seba-
ceous follicles open onto the skin through pores,
allowing the sebum to reach the hair and skin surface.
The most common sites of acne are the face, chest,

Acne vulgaris affecting a woman’s face. Acne is the general
name given to a skin disorder in which the sebaceous
glands become inflamed. (© Biophoto Associates/Photo
Researchers, Inc.)
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KEY TERMS

Androgens—Male sex hormones that are linked to
the development of acne.

Anti-androgens—Drugs that inhibit the production
of androgens.

Antibiotics—Medications that kill bacteria.

Comedo, comedone—A hard plug composed of
sebum and dead skin cells.

Comedolytic—A drug that breaks up comedones
and opens clogged pores.
Corticosteroids—A group of hormones produced by
the adrenal glands with various functions, including
regulation of fluid balance, androgen activity, and
reaction to inflammation.

Estrogens—Hormones produced by the ovaries, the
female sex glands.

Follicles—Structures in the skin containing oil
glands and hair; the source of pimples.

shoulders, and back since these have the most seba-
ceous follicles.

At puberty increased levels of androgens (male
hormones) cause the sebaceous glands to overproduce
sebum. The excess sebum cannot be cleared from the
pores efficiently. In addition, cells lining the follicle are
shed too quickly and the dead cells clump together.
When the excess sebum combines with the dead, sticky
skin cells, a hard plug—called a comedo—forms and
blocks the pore. There are two types of comedones in
mild noninflammatory acne: whiteheads and black-
heads. When the plugged follicle begins to bulge as a
small whitish bump mostly under the skin, it is called a
whitehead. If the comedo opens up, the top surface of
the plug darkens as it is exposed to the air and it is
referred to as a blackhead.

Moderate and severe inflammatory acnes result
from infection of plugged follicles with Propionibacte-
rium acnes, bacteria that normally live on the skin.
Other microorganisms can also be involved. The bac-
teria produce chemicals and enzymes that cause
inflammation. Pimples form when infected whiteheads
or blackheads weaken and burst, releasing sebum,
bacteria, and skin and white blood cells into the sur-
rounding tissues. Inflamed pimples near the skin sur-
face are called papules. Deeper pimples that fill with
pus are called pustules. The most severe type of acne
occurs when the infected follicles continue to enlarge
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Isotretinoin—A drug for severe acne that decreases
sebum production and dries up pimples.

Papule—An inflamed pimple near the surface of the
skin.

Propionibacterium acnes—Skin bacteria that infect
sebaceous follicles, causing acne.

Pustule—A pus-filled pimple.
Sebaceous follicles—Structures in the skin that con-

tain oil-producing glands and hair follicles and
which give rise acne.

Sebum—An oily skin moisturizer produced by seba-
ceous glands.

Tretinoin—A naturally occurring retinoid, derived
from vitamin A, that treats acne by increasing
the turnover (death and replacement) of skin
cells.

without rupturing, forming nodules and cysts. Cysts
are closed sacs that form lumps under the skin. Nod-
ules are large hard swellings deep within the skin.
Cysts and nodules can be painful and scarring can
occur when new skin cells are laid down to replace
damaged cells.

Acne is not a serious health threat. However, it
can negatively affect appearance and has the potential
of causing permanent scarring. Some people, espe-
cially teenagers, become quite upset about their acne
and this distress can contribute to social or psycholog-
ical problems.

Risk factors

Risk factors for acne include:

« Age. Teenagers are most susceptible to acne because
of hormonal changes.

« Gender. Acne is more common in boys than in girls
and boys tend to have more severe cases.

« Heredity. Acne runs in families.

« Hormonal changes in females. Acne can flare up
right before menstruation, when levels of estrogen
(female hormones that reduce oil production) drop,
and during pregnancy and menopause.

« Disease. Hormonal disorders can complicate acne
in girls.
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Acne

. Personal hygiene. Abrasive soaps, hard scrubbing, or
picking at pimples will worsen acne.

« Cosmetics. Oil-based makeup and sunscreen—which
clog pores—and hairsprays can aggravate acne.

. Environment. Exposure to oils and grease, polluted
air, and sweating in hot weather aggravate acne.

« Diet. Although foods do not cause acne, certain
foods may cause flare-ups or worsen the condition.

« Drugs. Acne can be a side effect of drugs including
tranquilizers, antidepressants, antibiotics, oral con-
traceptives, and steroid drugs, including anabolic
steroids, which are chemically similar to the male
hormone testosterone.

« Stress. Emotional stress may contribute to acne.

« Friction. Continual pressure or rubbing of the skin—
for example by bicycle helmets, backpacks, or tight
clothing—can worsen acne.

Causes and symptoms

The exact cause of most cases of acne is unknown.
Contrary to popular myth, acne is not caused or
aggravated by dirt, by eating greasy foods or choco-
late, or by sexual activity. Many factors, including
heredity, can contribute to the development of acne.
The interactions between the body’s hormones, skin
proteins and secretions, and bacteria determine the
course of acne.

Excess male hormone production in women can
cause acne. Flare-ups of acne are also influenced by a
woman’s menstrual cycle. One study found that
women over age 33 actually had a higher incidence of
premenstrual acne than teenage girls.

Some alternative medical practitioners assert that
acne is often related to toxicity in the intestines or liver
due to:

. the presence of bacteria such as Clostridia spp. and
Yersinia enterocolitica

. a low-fiber diet

. a deficiency in healthy gut flora such as Lactobacillus
spp.

. an intestinal overgrowth of the yeast Candida
albicans

« food allergies

In teenagers acne often occurs on the forehead,
nose, and chin. As people age the condition tends to
appear towards the outer part of the face. Adult women
may have acne on their chins and around their mouths.
The elderly often develop whiteheads and blackheads
on the upper cheeks and skin around the eyes.
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Although acne is usually a superficial condition,
inflamed lesions may cause tenderness, itching, pain,
or swelling. The most troubling aspects of these lesions
are their negative effect on appearance and the poten-
tial for scarring. Some people, especially teenagers
who may be particularly self-conscious, are emotion-
ally distressed by their acne, leading to difficulties with
school, employment, or relationships.

Diagnosis
Examination

Acne has a characteristic appearance and is not
difficult to diagnose. The doctor takes a complete
medical history, including questions about skin care,
diet, factors that seem to improve or exacerbate the
condition, medication use, and prior treatment. A
physical examination includes the face, upper neck,
chest, shoulders, back, and other affected areas.
Under good lighting the doctor determines the num-
ber and types of blemishes, whether they are inflamed,
whether they are deep or superficial, and whether there
is skin discoloration or scarring.

Tests

Laboratory tests are not performed unless the
acne appears to be caused by a hormonal disorder or
other underlying medical problem. In these cases,
blood analyses or other tests may be ordered. Stool
tests can be helpful in determining whether there is a
bacterial or yeast overgrowth contributing to the con-
dition. Food-allergy testing may also be considered.
Most insurance plans cover the costs of diagnosing
and treating acne.

Treatment
Traditional

Acne cannot be cured, but it can be controlled.
The goal of acne treatment is to reduce sebum and
keratin production, remove dead skin cells to help
unclog the pores, and kill bacteria with topical drugs
and oral medications. Treatment choice depends upon
whether the acne is mild, moderate, or severe. Severe
cases are referred to a dermatologist or an endocrinol-
ogist who treats diseases of the glands and the hor-
mones. Most dermatologists use a combination of
treatments, depending on the individual. Counseling
may be necessary to clear up misconceptions about the
condition and to offer support regarding the negative
effect of acne on physical appearance.

In addition to medications, treatments for severe
acne or the resulting scars include:
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. Comedone extraction. The comedo is removed from
the pore with a special tool.

« Chemical peels. Glycolic acid is applied to peel off
the top layer of skin to reduce scarring.

« Dermabrasion. The affected skin is frozen with a
chemical spray and removed by brushing or planing.

« Punch grafting. Deep scars are excised and the area
repaired with small skin grafts.

« Intralesional injection. Corticosteroids are injected
directly into inflamed cysts.

« Collagen injection. Shallow scars are elevated by
collagen protein injections.

. Laser treatments. There are two types of laser treat-
ments for removing acne scars.

Drugs

Mild non-inflammatory acne is usually treated
with topical over-the-counter acne medications that
reduce the formation of new comedones. These may
contain:

« benzoyl peroxide (Clearasil, Fostex)
« salicylic acid (Stridex)

« sulfur (Therac lotion)

« resorcinol (Acnomel cream)

Treatment with stronger topical medications
requires a doctor’s prescription. Such medications
include comedolytics, which are agents that loosen
hard plugs and open pores. These include concen-
trated formulas of salicylic acid, resorcinol, and sulfur.
They also include topical retinoids—natural or syn-
thetic vitamin A derivatives—which increase turnover
(death and replacement) of skin cells. Topical reti-
noids are considered a cornerstone of acne treatment:
. adapalene (Differin)

. tretinoin (Retin-A, Avita, Renova Emollient)

. tazarotene (Tazorac)

Topical antibiotics to kill bacteria may be added
to the treatment regimen if inflammation is present.
These include:

« erythromycin

« clindamycin (Cleocin-T)
. meclocycline (Meclan)

. sodium sulfacetamide

Topical medications that act as both comedolytics
and antibiotics include:
. benzoyl peroxide

. azelaic acid (Azelex), a naturally occurring skin
substance
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« benzoyl peroxide plus erythromycin (Benzamycin)

Topical medications are available as creams, gels,
lotions, soaps, or pads of varying strengths. The med-
ications are applied to the entire affected skin area
once or twice per day after washing with mild soap.
Possible side effects include mild redness, peeling, irri-
tation, dryness, and an increased sensitivity to sunlight
that requires the use of a sunscreen. Medications may
be used for months or years to control acne.

The goal of treating moderate acne is to decrease
inflammation as well as prevent new comedone for-
mation. Common treatments are topical tretinoin
combined with a topical or oral antibiotic or topical
benzoyl peroxide and erythromycin. The treatment is
maintained for at least two to four months.

When acne is severe and the lesions are deep, oral
antibiotics may be taken daily to reduce the spread of
bacteria:

. tetracycline, which is the most common antibiotic for
treating acne but which should not be taken while
pregnant or breastfeeding

. erythromycin

« minocycline, which may have fewer side effects than
other antibiotics

. doxycycline for inflammatory acne

Antibiotics must be used for up to three months to
affect severe acne. They can cause side effects
including:

« dizziness

. photosensitivity

. gastrointestinal upset
. skin darkening

. allergic reactions

. yeast infections

« tooth discoloration

. folliculitis

Oral isotretinoin (Accutane) reduces sebum pro-
duction and cell stickiness. It is reserved for the treat-
ment of very severe acne with cysts and nodules or if
antibiotic therapy is unsuccessful. Isotretinoin is
sometimes used in combination with topical or oral
antibiotics. Treatment may continue for four to five
months and may be repeated or replaced with topical
drugs or oral antibiotics if the acne returns. Lower
dosages require a longer course of therapy.

Women who might become pregnant should use
isotretinoin with extreme caution, since it can cause
birth defects and miscarriage up to a month after
stopping the medication. Strict attention should be
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Acne

paid to pregnancy tests and contraceptive require-
ments for women of childbearing age who take this
medication.

Side effects of isotretinoin are very common and
may include:

« temporary worsening of the acne

. dry eyes, lips, skin, and genital mucosa

« nosebleeds

« vision disorders

« elevated liver enzymes, blood fats, and cholesterol

Monthly blood tests are necessary to ensure that
the medication is not causing serious harm.

Anti-androgens—drugs that inhibit androgen
production—and estrogens (female hormones) are
used to treat women whose acne is unresponsive to
other therapies. Certain types of oral contraceptives,
such as norgestimate/ethinyl estradiol (Ortho-Tri-
Cyclen), have been shown to improve acne. Both
ultra-low-dose birth-control pills (Alesse) and those
with higher doses of estrogen can be effective in treat-
ing acne.

Other drugs, such as spironolactone and oral cor-
ticosteroids or anti-inflammatory drugs, may be used
to reduce hormone activity in the adrenal glands,
thereby reducing production of sebum. This is the
treatment of choice for an extremely severe but rare
type of inflammatory acne called acne fulminans,
which primarily affects adolescent males. Acne conglo-
bata is a more common form of severe inflammation
characterized by numerous, deep, inflammatory nod-
ules that heal with scarring. It is treated with oral
isotretinoin and corticosteroids.

Alternative

In addition to proper cleansing to keep the skin
free of oil, alternative treatments for acne include:
. a well-balanced diet high in fiber, zinc, and raw foods
. intermittent fasting

. an elimination diet with the avoidance of alcohol, dairy
products, caffeine, sugar, processed foods, and foods
high in iodine, which appear to contribute to acne

. avoidance of smoking
Nutritional supplements for treating acne include:
. essential fatty acids
. vitamin B complex
. vitamin A or beta-carotene
. ZINC
« chromium
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Supplementation with herbs that are blood
cleansers or blood purifiers, strengthen the action of
the liver and the kidneys, and help with detoxification
and excretion are used to treat acne. These include:

. dandelion (Taraxacum officinale) root tincture

« burdock root (Arctium lappa), also known as gobo,
which can be purchased fresh at health-food grocers
or in Asian markets and can be used raw or cooked in
salads, stir fries, or other vegetable dishes or as a
tincture

. red clover (Trifolium pratense), which can be con-
sumed as a tea throughout the day

. milk thistle (Silybum marianum) seed which can be
taken as a tincture or ground up and eaten in combi-
nation with hot cereal, granola, or other foods

Other herbs useful in the treatment of acne
include:

« Echinacea spp.

« goldenseal (Hydrastis canadensis), which is particu-
larly helpful for clearing up underlying intestinal
toxicity and killing bacteria

. traditional Chinese herbal remedies such as cnidium
seed (Cnidium monnieri) and honeysuckle flower
(Lonicera japonica) Wholistic physicians or nutri-
tionists can recommend the proper amounts of
these herbs.

Bowel toxicity may contribute to acne flare-ups.
Lactobacillus acidophilus and Lactobacillus bulgaricus
can be obtained from yogurt or as capsules to main-
tain a healthy balance of intestinal flora. Allergic
foods should be identified and removed from the
diet. Dietary fiber, such as oat and wheat bran,
beans, fruits and vegetables and their skins, and psyl-
lium seed, should be increased. The fiber absorbs tox-
ins and carries them through the colon for excretion.

Individuals with acne may want to participate in a
movement therapy, such as yoga or t’ai chi, or begin
an exercise regimen. Stress reduction or meditation
can also be helpful.

Home remedies

Washing the acne-affected area with a mild ger-
micidal soap and an abrasive sponge can help dislodge
the material plugging the gland. However manipulat-
ing or squeezing acne pustules can cause deep and
permanent scarring.

Prognosis

Acne is not curable, but it can be controlled by
proper treatment. Improvement takes time and the
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results of specific treatments vary with the individual.
Over-the-counter treatments for mild non-inflammatory
acne can help prevent new blemishes, although it often
takes 8-10 weeks to see improvement, as old blemishes
take time heal. Inflammatory acne that is treated with a
topical comedolytic in combination with an antibiotic
usually improves within four to six weeks. Acne tends to
reappear when treatment stops, but spontancously
improves over time. Inflammatory acne can leave scars
that require further treatment.

Oral isotretinoin clears up resistant cysts and nod-
ules in up to 90% of patients and prevents scarring.
Long-term control is achieved in up to 60% of patients
treated for four to five months. Another 20% of
patients require a second course of isotretinoin and
the final 20% may require only topical drugs or oral
antibiotics. Improvement with anti-androgens may
take up to four months.

Prevention

There is no sure way to prevent acne, but the
following steps may help minimize flare-ups:

. washing affected areas gently with lukewarm water
twice every day, using just the fingertips and a mild
soap containing sulfur, Calendula officinalis, or other
substances that are useful against acne

. washing gently after sweating

. waiting 5-15 minutes after washing to apply acne
medication

. avoiding abrasive soaps, facial scrubs, toners, astrin-
gents, and masks, which can irritate the skin and
cause breakouts

. limiting use of makeup and moisturizers; applying
any medications before applying makeup

. using only skin and hair products that are labeled
“oil-free,” “nonacnegenic,” or “noncomedogenic,”
meaning that they do not clog pores

. shampooing often and wearing hair up and away
from the face

. cating a healthy well-balanced diet of fresh fruits and
vegetables

. avoiding foods that trigger flare-ups

. exposing the affected skin to sunlight on a limited
basis, unless otherwise advised

. avoiding the handling of affected areas or picking or
squeezing pimples, as this can contribute to scarring
and spread the acne

. reducing stress
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Acoustic neuroma

I Acoustic neuroma
Definition

An acoustic neuroma is a benign tumor involving
cells of the myelin sheath that surrounds the vestibu-
locochlear nerve (eighth cranial nerve).

Description

The vestibulocochlear nerve extends from the inner
ear to the brain and is made up of a vestibular branch,
often called the vestibular nerve, and a cochlear branch,
called the cochlear nerve. The vestibular and cochlear
nerves lie next to one another. They also run along side
other cranial nerves. People possess two of each type of
vestibulocochlear nerve, one that extends from the left
ear and one that extends from the right ear.

The vestibular nerve transmits information con-
cerning balance from the inner ear to the brain and the
cochlear nerve transmits information about hearing.
The vestibular nerve, like many nerves, is surrounded
by a cover called a myelin sheath. A tumor, called a
schwannoma, can sometimes develop from the cells of
the myelin sheath. A tumor is an abnormal growth
of tissue that results from the uncontrolled growth of
cells. Acoustic neuromas are often called vestibular
schwannomas because they are tumors that arise
from the myelin sheath that surrounds the vestibular
nerve. Acoustic neuromas are considered benign (non-
cancerous) tumors since they do not spread to other
parts of the body. They can occur anywhere along the
vestibular nerve but are most likely to occur where the
vestibulocochlear nerve passes through the tiny bony
canal that connects the brain and the inner ear.

An acoustic neuroma can arise from the left ves-
tibular nerve or the right vestibular nerve. A unilateral
tumor is a tumor arising from one nerve and a bilateral
tumor arises from both vestibular nerves. Unilateral
acoustic neuromas usually occur spontaneously (by
chance). Bilateral acoustic neuromas occur as part of
a hereditary condition called Neurofibromatosis Type
2 (NF2). A person with NF2 has inherited a predis-
position for developing acoustic neuromas and other
tumors of the nerve cells.

Acoustic neuromas usually grow slowly and can
take years to develop. Some acoustic neuromas remain
so small that they do not cause any symptoms. As the
acoustic neuroma grows it can interfere with the func-
tioning of the vestibular nerve and can cause vertigo and
balance difficulties. If the acoustic nerve grows large
enough to press against the cochlear nerve, then hearing
loss and a ringing (tinnitus) in the affected ear will
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usually occur. If untreated and the acoustic neuroma
continues to grow it can press against other nerves in the
region and cause other symptoms. This tumor can be life
threatening if it becomes large enough to press against
and interfere with the functioning of the brain.

Causes and symptoms

Causes

An acoustic neuroma is caused by a change or
absence of both of the NF2 tumor suppressor genes
in a nerve cell. Every person possesses a pair of NF2
genes in every cell of their body including their nerve
cells. One NF2 gene is inherited from the egg cell of the
mother and one NF2 gene is inherited from the sperm
cell of the father. The NF2 gene is responsible for
helping to prevent the formation of tumors in the
nerve cells. In particular the NF2 gene helps to prevent
acoustic neuromas.

Only one unchanged and functioning NF2 gene is
necessary to prevent the formation of an acoustic neu-
roma. If both NF2 genes become changed or missing in
one of the myelin sheath cells of the vestibular nerve
then an acoustic neuroma will usually develop. Most
unilateral acoustic neuromas result when the NF2 genes
become spontaneously changed or missing. Someone
with a unilateral acoustic neuroma that has developed
spontaneously is not at increased risk for having chil-
dren with an acoustic neuroma. Some unilateral acous-
tic neuromas result from the hereditary condition NF2.
It is also possible that some unilateral acoustic neuro-
mas may be caused by changes in other genes respon-
sible for preventing the formation of tumors.

Bilateral acoustic neuromas result when someone
is affected with the hereditary condition NF2. A per-
son with NF2 is typically born with one unchanged
and one changed or missing NF2 gene in every cell of
their body. Sometimes they inherit this change from
their mother or father. Sometimes the change occurs
spontaneously when the egg and sperm come together
to form the first cell of the baby. The children of a
person with NF2 have a 50% chance of inheriting the
changed or missing NF2 gene.

A person with NF2 will develop an acoustic neu-
roma if the remaining unchanged NF2 gene becomes
spontaneously changed or missing in one of the myelin
sheath cells of their vestibular nerve. People with NF2
often develop acoustic neuromas at a younger age.
The mean age of onset of acoustic neuroma in NF2
is 31 years of age versus 50 years of age for sporadic
acoustic neuromas. Not all people with NF2, however,
develop acoustic neuromas. People with NF2 are at
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KEY TERMS

Benign tumor—A localized overgrowth of cells that
does not spread to other parts of the body.

Chromosome—A microscopic structure, made of a
complex of proteins and DNA, that is found within
each cell of the body.

Computed tomography (CT)—An examination that
uses a computer to compile and analyze the images
produced by x rays projected at a particular part of
the body.

Cranial nerves—The set of twelve nerves found
on each side of the head and neck that control
the sensory and muscle functions of a number of
organs such as the eyes, nose, tongue face and
throat.

DNA testing—Testing for a change or changes in a
gene or genes.

Gene— A building block of inheritance, made up of
a compound called DNA (deoxyribonucleic acid)
and containing the instructions for the production
of a particular protein. Each gene is found on a
specific location on a chromosome.

increased risk for developing cataracts and tumors in
other nerve cells.

Most people with a unilateral acoustic neuroma are
not affected with NF2. Some people with NF2, however,
only develop a tumor in one of the vestibulocochlear
nerves. Others may initially be diagnosed with a unilat-
eral tumor but may develop a tumor in the other nerve a
number of years later. NF2 should be considered in
someone under the age of 40 who has a unilateral acous-
tic neuroma. Someone with a unilateral acoustic neu-
roma and other family members diagnosed with NF2
probably is affected with NF2. Someone with a unilat-
eral acoustic neuroma and other symptoms of NF2 such
as cataracts and other tumors may also be affected with
NF2. On the other hand, someone over the age of 50
with a unilateral acoustic neuroma, no other tumors and
no family history of NF2 is very unlikely to be affected
with NF2.

Recent studies in Europe have suggested a possi-
ble connection between the widespread use of mobile
phones and an increased risk of developing acoustic
neuromas. Some observers, however, question
whether mobile phones have been in use long enough
to be an identifiable risk factor.
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Magnetic resonance imaging (MRI)—A test that uses
an external magnetic field instead of x rays to visual-
ize different tissues of the body.

Myelin sheath—The cover that surrounds many
nerve cells and helps to increase the speed by
which information travels along the nerve.

Neurofibromatosis type 2 (NF2)—A hereditary con-
dition associated with an increased risk of bilateral
acoustic neuromas, other nerve cell tumors and
cataracts.

Protein— A substance produced by a gene that is
involved in creating the traits of the human body
such as hair and eye color or is involved in control-
ling the basic functions of the human body.

Schwannoma—A tumor derived from the cells of the
myelin sheath that surrounds many nerve cells.

Tinnitus—A ringing sound or other noise in the ear.
Vertigo—A feeling of spinning or whirling.
Vestibulocochlear nerve (Eighth cranial nerve)—

Nerve that transmits information, about hearing
and balance from the ear to the brain.

Symptoms

Small acoustic neuromas usually only interfere
with the functioning of the vestibulocochlear nerve.
The most common first symptom of an acoustic neu-
roma is hearing loss, which is often accompanied by a
ringing sound (tinnitis). People with acoustic neuro-
mas sometimes report difficulties in using the phone
and difficulties in perceiving the tone of a musical
instrument or sound even when their hearing appears
to be otherwise normal. In most cases the hearing loss
is initially subtle and worsens gradually over time until
deafness occurs in the affected ear. In approximately
10% of cases the hearing loss is sudden and severe.

Acoustic neuromas can also affect the functioning
of the vestibular branch of the vestibulocochlear nerve
and can cause vertigo and dysequilibrium. Twenty
percent of small tumors are associated with periodic
vertigo, which is characterized by dizziness or a whirl-
ing sensation. Larger acoustic neuromas are less likely
to cause vertigo but more likely to cause dysequili-
brium. Dysequilibrium, which is characterized by
minor clumsiness and a general feeling of instability,
occurs in nearly 50% of people with an acoustic
neuroma.
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Acoustic neuroma

As the tumor grows larger it can press on the
surrounding cranial nerves. Compression of the fifth
cranial nerve can result in facial pain and or numbness.
Compression of the seventh cranial nerve can cause
spasms, weakness or paralysis of the facial muscles.
Double vision is a rare symptom but can result when
the 6th cranial nerve is affected. Swallowing and/or
speaking difficulties can occur if the tumor presses
against the 9th, 10th, or 12th cranial nerves.

If left untreated, the tumor can become large
enough to press against and affect the functioning of
the brain stem. The brain stem is the stalk like portion of
the brain that joins the spinal cord to the cerebrum, the
thinking and reasoning part of the brain. Different parts
of the brainstem have different functions such as the
control of breathing and muscle coordination. Large
tumors that impact the brain stem can result in head-
aches, walking difficulties (gait ataxia) and involuntary
shaking movements of the muscles (tremors). In rare
cases when an acoustic neuroma remains undiagnosed
and untreated it can cause nausea, vomiting, lethargy
and eventually coma, respiratory difficulties and death.
In the vast majority of cases, however, the tumor is
discovered and treated long before it is large enough to
cause such serious manifestations.

Diagnosis

Anyone with symptoms of hearing loss should
undergo hearing evaluations. Pure tone and speech
audiometry are two screening tests that are often
used to evaluate hearing. Pure tone audiometry tests
to see how well someone can hear tones of different
volume and pitch and speech audiometry tests to see
how well someone can hear and recognize speech. An
acoustic neuroma is suspected in someone with unilat-
eral hearing loss or hearing loss that is less severe in
one ear than the other ear (asymmetrical).

Sometimes an auditory brainstem response (ABR,
BAER) test is performed to help establish whether some-
one is likely to have an acoustic neuroma. During the
ABR examination, a harmless electrical impulse is passed
from the inner ear to the brainstem. An acoustic neuroma
can interfere with the passage of this electrical impulse
and this interference can sometimes be identified through
the ABR evaluation. A normal ABR examination does
not rule out the possibility of an acoustic neuroma. An
abnormal ABR examination increases the likelihood
that an acoustic neuroma is present but other tests are
necessary to confirm the presence of a tumor.

If an acoustic neuroma is strongly suspected then
magnetic resonance imaging (MRI) is usually per-
formed. The MRI is a very accurate evaluation that
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is able to detect nearly 100% of acoustic neuromas.
Computerized tomography (CT scan, CAT scan) is
unable to identify smaller tumors; but it can be used
when an acoustic neuroma is suspected and an MRI
evaluation cannot be performed.

Once an acoustic neuroma is diagnosed, an eval-
uation by genetic specialists such as a geneticist and
genetic counselor may be recommended. The purpose
of this evaluation is to obtain a detailed family history
and check for signs of NF2. If NF2 is strongly sus-
pected then DNA testing may be recommended. DNA
testing involves checking the blood cells obtained from
a routine blood draw for the common gene changes
associated with NF2.

Treatment

The three treatment options for acoustic neuroma
are surgery, radiation, and observation. The physician
and patient should discuss the pros and cons of the
different options prior to making a decision about treat-
ment. The patient’s, physical health, age, symptoms,
tumor size, and tumor location should be considered.

Microsurgery

The surgical removal of the tumor or tumors is the
most common treatment for acoustic neuroma. In most
cases the entire tumor is removed during the surgery. If
the tumor is large and causing significant symptoms,
yet there is a need to preserve hearing in that ear, then
only part of the tumor may be removed. During the
procedure the tumor is removed under microscopic
guidance and general anesthetic. Monitoring of the
neighboring cranial nerves is done during the procedure
so that damage to these nerves can be prevented. If
preservation of hearing is a possibility, then monitoring
of hearing will also take place during the surgery.

Most people stay in the hospital four to seven days
following the surgery. Total recovery usually takes
four to six weeks. Most people experience fatigue
and head discomfort following the surgery. Problems
with balance and head and neck stiffness are also
common. The mortality rate of this type of surgery is
less than 2% at most major centers. Approximately
20% of patients experience some degree of post-
surgical complications. In most cases these complica-
tions can be managed successfully and do not result in
long term medical problems. Surgery brings with it a
risk of stroke, damage to the brain stem, infection,
leakage of spinal fluid and damage to the cranial
nerves. Hearing loss and/or tinnitis often result from
the surgery. A follow-up MRI is recommended one to
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five years following the surgery because of possible
regrowth of the tumor.

Stereotactic radiation therapy

During stereotactic radiation therapy, also called
radiosurgery or radiotherapy, many small beams of
radiation are aimed directly at the acoustic neuroma.
The radiation is administered in a single large dose,
under local anesthetic and is performed on an outpatient
basis. This results in a high dose of radiation to the
tumor but little radiation exposure to the surrounding
area. This treatment approach is limited to small or
medium tumors. The goal of the surgery is to cause
tumor shrinkage or at least limit the growth of the
tumor. The long-term efficacy and risks of this treatment
approach are not known; however, more and more
patients diagnosed with acoustic neuromas are choosing
this form of therapy. Periodic MRI monitoring through-
out the life of the patient is therefore recommended.

Radiation therapy can cause hearing loss, which
can sometimes occur even years later. Radiation ther-
apy can also cause damage to neighboring cranial
nerves, which can result in symptoms such as numb-
ness, pain or paralysis of the facial muscles. In many
cases these symptoms are temporary. Radiation treat-
ment can also induce the formation of other benign or
malignant schwannomas. This type of treatment may
therefore be contraindicated in the treatment of acous-
tic neuromas in those with NF2 who are predisposed
to developing schwannomas and other tumors.

Observation

Acoustic neuromas are usually slow growing and
in some cases they will stop growing and even become
smaller or disappear entirely. It may therefore be
appropriate in some cases to hold off on treatment
and to periodically monitor the tumor through MRI
evaluations. Long-term observation may be appropri-
ate, for example, in an elderly person with a small
acoustic neuroma and few symptoms. Periodic obser-
vation may also be indicated for someone with a small
and asymptomatic acoustic neuroma that was
detected through an evaluation for another medical
problem. Observation may also be suggested for some-
one with an acoustic neuroma in the only hearing ear
or in the ear that has better hearing. The danger of an
observational approach is that as the tumor grows
larger it can become more difficult to treat.

Prognosis

The prognosis for someone with a unilateral
acoustic neuroma is usually quite good provided the
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tumor is diagnosed early and appropriate treatment
is instituted. Long term-hearing loss and tinnitis in
the affected ear are common, even if appropriate
treatment is provided. Many patients also experience
facial weakness, balance problems, and headaches.
Regrowth of the tumor is also a possibility following
surgery or radiation therapy and repeat treatment may
be necessary. The prognosis can be poorer for those
with NF2 who have an increased risk of bilateral
acoustic neuromas and other tumors.
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Acrocyanosis

I Acrocyanosis
Definition

Acrocyanosis is a decrease in the amount of oxy-
gen delivered to the extremities. The hands and feet
turn blue because of the lack of oxygen. Decreased
blood supply to the affected areas is caused by con-
striction or spasm of small blood vessels.

Description

Acrocyanosis is a painless disorder caused by con-
striction or narrowing of small blood vessels in the skin of
affected patients. The spasm of the blood vessels decreases
the amount of blood that passes through them, resulting
in less blood being delivered to the hands and feet. The
hands may be the main area affected. The affected areas
turn blue and become cold and sweaty. Localized swelling
may also occur. Emotion and cold temperatures can
worsen the symptoms, while warmth can decrease symp-
toms. The disease is seen mainly in women and the effect
of the disorder is mainly cosmetic. People with the disease
tend to be uncomfortable, with sweaty, cold, bluish col-
ored hands and feet.

Causes and symptoms

The sympathetic nerves cause constriction or
spasms in the peripheral blood vessels that supply
blood to the extremities. The spasms are a contraction
of the muscles in the walls of the blood vessels. The
contraction decreases the internal diameter of the blood
vessels, thereby decreasing the amount of blood flow
through the affected area. The spasms occur on a per-
sistent basis, resulting in long term reduction of blood
supply to the hands and feet. Sufficient blood still
passes through the blood vessels so that the tissue in
the affected areas does not starve for oxygen or die.
Mainly, blood vessels near the surface of the skin are
affected.

Diagnosis

Diagnosis is made by observation of the main
clinical symptoms, including persistently blue and
sweaty hands and/or feet and a lack of pain. Cooling
the hands increases the blueness, while warming the
hands decreases the blue color. The acrocyanosis
patient’s pulse is normal, which rules out obstructive
diseases. Raynaud’s disease differs from acrocyanosis
in that it causes white and red skin coloration phases,
not just bluish discoloration.
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Sympathetic nerve—A nerve of the autonomic
nervous system that regulates involuntary and auto-
matic reactions, especially to stress.

Treatment

Acrocyanosis usually isn’t treated. Drugs that
block the uptake of calcium (calcium channel block-
ers) and alpha-one antagonists reduce the symptoms in
most cases. Drugs that dilate blood vessels are only
effective some of the time. Sweating from the affected
areas can be profuse and require treatment. Surgery to
cut the sympathetic nerves is performed rarely.

Prognosis

Acrocyanosis is a benign and persistent disease.
The main concern of patients is cosmetic. Left
untreated, the disease does not worsen.

Resources

BOOKS

Fuster, Valentin, et al. Hurst’s the Heart. 12th ed. New York:
McGraw-Hill Professional, 2007.

John T. Lohr PhD

I Acromegaly and gigantism
Definition

Acromegaly is a disorder in which the abnormal
release of a particular chemical from the pituitary
gland in the brain causes increased growth in bone
and soft tissue, as well as a variety of other disturban-
ces throughout the body. This chemical released from
the pituitary gland is called growth hormone (GH).
The body’s ability to process and use nutrients like fats
and sugars is also altered. In children whose bony
growth plates have not closed, the chemical changes
of acromegaly result in exceptional growth of long
bones. This variant is called gigantism, with the addi-
tional bone growth causing unusual height. When the
abnormality occurs after bone growth stops, the dis-
order is called acromegaly.
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A comparison of the right hand of a person afflicted with
acromegaly (left) and the hand of a normal-sized person.
(Custom Medical Stock Photo, Inc. Reproduced by permission.)

Description

Acromegaly is a relatively rare disorder, occurring
in approximately 50 out of every 1 million people (50/
1,000,000). Both men and women are affected.
Because the symptoms of acromegaly occur so gradu-
ally, diagnosis is often delayed. The majority of
patients are not identified until they are middle aged.

Causes and symptoms

The pituitary is a small gland located at the base of
the brain. A gland is a collection of cells that releases
certain chemicals, or hormones, which are important
to the functioning of other organs or body systems.
The pituitary hormones travel throughout the body
and are involved in a large number of activities,
including the regulation of growth and reproductive
functions. The cause of acromegaly can be traced to
the pituitary’s production of GH.

Under normal conditions, the pituitary receives
input from another brain structure, the hypothalamus,
located at the base of the brain. This input from the
hypothalamus regulates the pituitary’s release of hor-
mones. For example, the hypothalamus produces
growth hormone-releasing hormone (GHRH), which
directs the pituitary to release GH. Input from the
hypothalamus should also direct the pituitary to stop
releasing hormones.

In acromegaly, the pituitary continues to release GH
and ignores signals from the hypothalamus. In the liver,
GH causes production of a hormone called insulin-like
growth factor 1 (IGF-1), which is responsible for growth
throughout the body. When the pituitary refuses to stop
producing GH, the levels of IGF-1 also reach abnormal
peaks. Bones, soft tissue, and organs throughout the
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Enlarged feet is one deformity caused by acromegaly.
(Custom Medical Stock Photo, Inc. Reproduced by permission.)

body begin to enlarge, and the body changes its ability
to process and use nutrients like sugars and fats.

In acromegaly, an individual’s hands and feet begin
to grow, becoming thick and doughy. The jaw line, nose,
and forehead also grow, and facial features are described
as “coarsening.” The tongue grows larger, and because
the jaw is larger, the teeth become more widely spaced.
Due to swelling within the structures of the throat and
sinuses, the voice becomes deeper and sounds more
hollow, and patients may develop loud snoring. Various
hormonal changes cause symptoms such as:

. heavy sweating
. oily skin
. increased coarse body hair

« improper processing of sugars in the diet (and some-
times actual diabetes)

« high blood pressure
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Acromegaly and gigantism

KEY TERMS

Adenoma—A type of noncancerous (benign) tumor
that often involves the overgrowth of certain cells
found in glands.

Gland—A collection of cells that releases certain
chemicals, or hormones, that are important to the
functioning of other organs or body systems.
Hormone—A chemical produced in one part of the
body that travels to another part of the body in order
to exert an effect.

the brain
of normal

structure  within
large number

Hypothalamus—A
responsible for a

« increased calcium in the urine (sometimes leading to
kidney stones)

« increased risk of gallstones; and
« swelling of the thyroid gland

People with acromegaly have more skin tags, or
outgrowths of tissue, than normal. This increase in skin
tags is also associated with the development of growths,
called polyps, within the large intestine that may even-
tually become cancerous. Patients with acromegaly
often suffer from headaches and arthritis. The various
swellings and enlargements throughout the body may
press on nerves, causing sensations of local tingling or
burning, and sometimes result in muscle weakness.

The most common cause of this disorder (in 90% of
patients) is the development of a noncancerous tumor
within the pituitary, called a pituitary adenoma. These
tumors are the source of the abnormal release of GH. As
these tumors grow, they may press on nearby structures
within the brain, causing headaches and changes in
vision. As the adenoma grows, it may disrupt other
pituitary tissue, interfering with the release of other hor-
mones. These disruptions may be responsible for changes
in the menstrual cycle of women, decreases in the sexual
drive in men and women, and the abnormal production
of breast milk in women. In rare cases, acromegaly is
caused by the abnormal production of GHRH, which
leads to the increased production of GH. Certain tumors
in the pancreas, lungs, adrenal glands, thyroid, and intes-
tine produce GHRH, which in turn triggers production
of an abnormal quantity of GH.

Diagnosis
Because acromegaly produces slow changes over

time, diagnosis is often significantly delayed. In fact, the
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functions throughout the body, including regulat-
ing sleep, temperature, eating, and sexual devel-
opment. The hypothalamus also regulates the
functions of the pituitary gland by directing the
pituitary to stop or start production of its
hormones.

Pituitary—A gland located at the base of the brain
that produces a number of hormones, including
those that regulate growth and reproductive func-
tions. Overproduction of the pituitary hormone
called growth hormone (GH) is responsible for the
condition known as acromegaly.

characteristic coarsening of the facial features is often not
recognized by family members, friends, or long-time fam-
ily physicians. Often, the diagnosis is suspected by a new
physician who sees the patient for the first time and is
struck by the patient’s characteristic facial appearance.
Comparing old photographs from a number of different
time periods will often increase suspicion of the disease.

Because the quantity of GH produced varies
widely under normal conditions, demonstrating high
levels of GH in the blood is not sufficient to merit a
diagnosis of acromegaly. Instead, laboratory tests
measuring an increase of IGF-1 (3—10 times above
the normal level) are useful. These results, however,
must be carefully interpreted because normal labora-
tory values for IGF-1 vary when the patient is preg-
nant, undergoing puberty, elderly, or severely
malnourished. Normal patients will show a decrease
in GH production when given a large dose of sugar
(glucose). Patients with acromegaly will not show this
decrease, and will often show an increase in GH pro-
duction. Magnetic resonance imaging (MRI) is useful
for viewing the pituitary, and for identifying and locat-
ing an adenoma. When no adenoma can be located,
the search for a GHRH-producing tumor in another
location begins.

Treatment

The first step in treatment of acromegaly is
removal of all or part of the pituitary adenoma.
Removal requires surgery, usually performed by
entering the skull through the nose. While this surgery
can cause rapid improvement of many acromegaly
symptoms, most patients will also require additional
treatment with medication. Bromocriptine (Parlodel)
is a medication that can be taken by mouth, while
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octreotide (Sandostatin) must be injected every eight
hours. Both of these medications are helpful in reduc-
ing GH production, but must often be taken for life
and produce their own unique side effects. Some
patients who cannot undergo surgery are treated
with radiation therapy to the pituitary in an attempt
to shrink the adenoma. Radiating the pituitary may
take up to 10 years, however, and may also injure/
destroy other normal parts of the pituitary.

Prognosis

Without treatment, patients with acromegaly will
most likely die early because of the disease’s effects on
the heart, lungs, brain, or due to the development of
cancer in the large intestine. With treatment, however,
a patient with acromegaly may be able to live a normal
lifespan.

Resources

BOOKS
Aart, Jan van der Lely, et al. Acromegaly: Pathology, Diagnosis
and Treatment. New York: Informa Health Care, 2005.

ORGANIZATIONS

Pituitary Network Association, P.O. Box 1958, Thousand
Oaks, CA, 91358, (805) 499-9973, (805) 480-0633,
info@pituitary.org, http://www.pituitary.org.

Rosalyn Carson-DeWitt MD

ACT see Alanine aminotransferase test

ACTH test see Adrenocorticotropic
hormone test

Actinomyces israelii infection see
Actinomycosis

I Actinomycosis
Definition

Actinomycosis is an infection primarily caused by
the bacterium Actinomyces israelii. Infection most often
occurs in the face and neck region and is characterized
by the presence of a slowly enlarging, hard, red lump.

Description

Actinomycosis is a relatively rare infection occurring
in one out of 300,000 (1/300,000) people per year. It is
characterized by the presence of a lump or mass that
often forms, draining sinus tracts to the skin surface.
Fifty percent of actinomycosis cases are of the head and

GALE ENCYCLOPEDIA OF MEDICINE 4™ EDITION

KEY TERMS

Biopsy—The process that removes a sample of tis-
sue for microscopic examination to aid in the diag-
nosis of a disease.

Sinus tract—A narrow, elongated channel in the
body that allows the escape of fluid.

neck region (also called “lumpy jaw” and “cervicofacial
actinomycosis”), 15% are in the chest, 20% are in the
abdomen, and the rest are in the pelvis, heart, and brain.
Men are three times more likely to develop actinomycosis
than women.

Causes and symptoms

Actinomycosis is usually caused by the bacterium
Actinomyces israelii. This bacterium is normally
present in the mouth but can cause disease if it enters
tissues following an injury. Actinomyces israelii is an
anaerobic bacterium which means it dislikes oxygen
but grows very well in deep tissues where oxygen levels
are low. Tooth extraction, tooth disease, root canal
treatment, jaw surgery, or poor dental hygiene can
allow Actinomyces israelii to cause an infection in the
head and neck region.

The main symptom of cervicofacial actinomycosis
is the presence of a hard lump on the face or neck. The
lump may or may not be red. Fever occurs in some
cases.

Diagnosis

Cervicofacial actinomycosis can be diagnosed by a
family doctor or dentist and the patient may be referred
to an oral surgeon or infectious disease specialist.
The diagnosis of actinomycosis is based upon several
things. The presence of a red lump with draining
sinuses on the head or neck is strongly suggestive of
cervicofacial actinomycosis. A recent history of
tooth extraction or signs of tooth decay or poor
dental hygiene aid in the diagnosis. Microscopic
examination of the fluid draining from the sinuses
shows the characteristic “sulfur Granules” (small
yellow colored material in the fluid) produced by
Actinomyces israelii. A biopsy may be performed to
remove a sample of the infected tissue. This proce-
dure can be performed under local anesthesia in the
doctor’s office. Occasionally the bacteria can be cul-
tured from the sinus tract fluid or from samples of
the infected tissue.
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Acupressure

Actinomycosis in the lungs, abdomen, pelvis, or
brain can be very hard to diagnose since the symptoms
often mimic those of other diseases. Actinomycosis of
the lungs or abdomen can resemble tuberculosis or
cancer. Diagnostic x-ray results, the presence of
draining sinus tracts, and microscopic analysis and
culturing of infected tissue assist in the diagnosis.

Treatment

Actinomycosis is difficult to treat because of its
dense tissue location. Surgery is often required to
drain the lesion and/or to remove the site of infection.
To kill the bacteria, standard therapy has included
large doses of penicillin given through a vein daily
for two to six weeks followed by six to twelve months
of penicillin taken by mouth. Tetracycline, clindamy-
cin, or erythromycin may be used instead of penicillin.
The antibiotic therapy must be completed to ensure
that the infection does not return. However, a report
in 2004 on several cases of actinomycosis said that
therapy depends on the individual case and that
many patients today will be diagnosed in earlier stages
of the disease. Sometimes, shorter courses of antibiotic
treatment are effective, with close diagnostic x-ray
monitoring. Hyperbaric oxygen (oxygen under high
pressure) therapy in combination with the antibiotic
therapy has been successful.

Prognosis

Complete recovery is achieved following treat-
ment. If left untreated, the infection may cause local-
ized bone destruction.

Prevention

The best prevention is to maintain good dental
hygiene.

Resources

PERIODICALS

Sudhaker, Selvin S., and John J. Rose. “Short-term Treat-
ment of Actinomycosis: Two Cases and a Review.”
Clinical Infectious Diseases (February 1, 2004):
444-443.

Belinda Rowland PhD
Teresa G. Odle

Activated charcoal see Charcoal, activated

Activated partial thromboplastin time see
Partial thromboplastin time
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I Acupressure
Definition

Acupressure is a form of touch therapy that uti-
lizes the principles of acupuncture and Chinese med-
icine. In acupressure, the same points on the body are
used as in acupuncture, but are stimulated with finger
pressure instead of with the insertion of needles. Acu-
pressure is used to relieve a variety of symptoms and
pain.

Purpose

Acupressure massage performed by a therapist
can be very effective both as prevention and as a treat-
ment for many health conditions, including head-
aches, general aches and pains, colds and flu,
arthritis, allergies, asthma, nervous tension, men-
strual cramps, sinus problems, sprains, tennis elbow,
and toothaches, among others. Unlike acupuncture
which requires a visit to a professional, acupressure
can be performed by a layperson. Acupressure techni-
ques are fairly easy to learn, and have been used to
provide quick, cost-free, and effective relief from
many symptoms. Acupressure points can also be
stimulated to increase energy and feelings of well--
being, reduce stress, stimulate the immune system,
and alleviate sexual dysfunction.

Description
Origins

One of the oldest text of Chinese medicine is the
Huang Di, The Yellow Emperor’s Classic of Internal
Medicine, which may be at least 2,000 years old. Chi-
nese medicine has developed acupuncture, acupressure,
herbal remedies, diet, exercise, lifestyle changes, and
other remedies as part of its healing methods. Nearly all
of the forms of Oriental medicine that are used in the
West today, including acupuncture, acupressure,
shiatsu, and Chinese herbal medicine, have their
roots in Chinese medicine. One legend has it that
acupuncture and acupressure evolved as early Chinese
healers studied the puncture wounds of Chinese war-
riors, noting that certain points on the body created
interesting results when stimulated. The oldest known
text specifically on acupuncture points, the Systematic
Classic of Acupuncture, dates back to 282 A.p. Acu-
pressure is the non-invasive form of acupuncture, as
Chinese physicians determined that stimulating points
on the body with massage and pressure could be effec-
tive for treating certain problems.
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Therapist working acupressure points on a woman’s shoulder. (Photo Researchers, Inc.)

Outside of Asian-American communities, Chinese
medicine remained virtually unknown in the United
States until the 1970s, when Richard Nixon became
the first U.S. president to visit China. On Nixon’s trip,
journalists were amazed to observe major operations
being performed on patients without the use of anes-
thetics. Instead, wide-awake patients were being oper-
ated on, with only acupuncture needles inserted into
them to control pain. At that time, a famous columnist
for the New York Times, James Reston, had to
undergo surgery and elected to use acupuncture for
anesthesia. Later, he wrote some convincing stories on
its effectiveness. Despite being neglected by main-
stream medicine and the American Medical Associa-
tion (AMA), acupuncture and Chinese medicine
became a central to alternative medicine practitioners
in the United States. Today, there are millions of
patients who attest to its effectiveness, and nearly
9,000 practitioners in all 50 states.

Acupressure is practiced as a treatment by Chi-
nese medicine practitioners and acupuncturists, as well
as by massage therapists. Most massage schools in the
United States include acupressure techniques as part
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of their bodywork programs. Shiatsu massage is very
closely related to acupressure, working with the same
points on the body and the same general principles,
although it was developed over centuries in Japan
rather than in China. Reflexology is a form of body-
work based on acupressure concepts. Jin Shin Do is a
bodywork technique with an increasing number of
practitioners in America that combines acupressure
and shiatsu principles with gigong, Reichian theory,
and meditation.

Acupressure and Chinese medicine

Chinese medicine views the body as a small part
of the universe, subject to laws and principles of
harmony and balance. Chinese medicine does not
make as sharp a destinction as Western medicine
does between mind and body. The Chinese system
believes that emotions and mental states are every
bit as influential on disease as purely physical mech-
anisms, and considers factors like work, environ-
ment, and relationships as fundamental to a
patient’s health. Chinese medicine also uses very dif-
ferent symbols and ideas to discuss the body and
health. While Western medicine typically describes
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Acupressure

Governing vessel 24.5

Lung 10

Stomach 36

Press on point governing vessel 24.5, the top of the bridge of
the nose, lightly for two minutes to relieve hay fever
symptoms. Press on lung 10, the center of the thumb pad, for
one minute to alleviate a sore throat. To ease heartburn, apply
pressure to stomach 36, four finger-widths below the kneecap
outside the shinbone. Use on both legs. (/llustration by
Electronic lllustrators Group. Reproduced by permission of Gale, a
part of Cengage Learning.)
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health as mainly physical processes composed of
chemical equations and reactions, the Chinese use
ideas like yin and yang, chi, and the organ system to
describe health and the body.

Everything in the universe has properties of yin
and yang. Yin is associated with cold, female, pas-
sive, downward, inward, dark, wet. Yang can be
described as hot, male, active, upward, outward,
light, dry, and so on. Nothing is either completely
yin or yang. These two principles always interact and
affect each other, although the body and its organs
can become imbalanced by having either too much or
too little of either.

Chi (pronounced chee, also spelled ¢i or ki in
Japanese shiatsu) is the fundamental life energy. It is
found in food, air, water, and sunlight, and it travels
through the body in channels called meridians. There
are 12 major meridians in the body that transport chi,
corresponding to the 12 main organs categorized by
Chinese medicine.

Disease is viewed as an imbalance of the organs
and chi in the body. Chinese medicine has developed
intricate systems of how organs are related to physical
and mental symptoms, and it has devised correspond-
ing treatments using the meridian and pressure point
networks that are classified and numbered. The goal
of acupressure, and acupuncture, is to stimulate and
unblock the circulation of chi, by activating very
specific points, called pressure points or acupoints.
Acupressure seeks to stimulate the points on the
chi meridians that pass close to the skin, as these
are easiest to unblock and manipulate with finger
pressure.

Acupressure can be used as part of a Chinese
physician’s prescription, as a session of massage ther-
apy, or as a self-treatment for common aches and ill-
nesses. A Chinese medicine practitioner examines a
patient very thoroughly, looking at physical, mental
and emotional activity, taking the pulse usually at the
wrists, examining the tongue and complexion, and
observing the patient’s demeanor and attitude, to get
a complete diagnosis of which organs and meridian
points are out of balance. When the imbalance is
located, the physician will recommend specific pres-
sure points for acupuncture or acupressure. If acupres-
sure is recommended, the patient might opt for a series
of treatments from a massage therapist.

In massage therapy, acupressurists will evaluate a
patient’s symptoms and overall health, but a massage
therapist’s diagnostic training isn’t as extensive as a
Chinese physician’s. In a massage therapy treatment, a
person usually lies down on a table or mat, with thin
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KEY TERMS

Acupoint—A  pressure stimulated in

acupressure.

point

Chi—Basic life energy.

Meridian—A channel through which chi travels in
the body.

Moxibustion—An acupuncture technique that
burns the herb moxa or mugwort.

Shiatsu—Japanese form of acupressure massage.

Yin/yang—Universal characteristics used to describe
aspects of the natural world.

clothing on. The acupressurist will gently feel and
palpate the abdomen and other parts of the body to
determine energy imbalances. Then, the therapist will
work with different meridians throughout the body,
depending on which organs are imbalanced in the
abdomen. The therapist will use different types of
finger movements and pressure on different acupoints,
depending on whether the chi needs to be increased or
dispersed at different points. The therapist observes
and guides the energy flow through the patient’s body
throughout the session. Sometimes, special herbs (Arze-
mesia vulgaris or moxa) may be placed on a point to
warm it, a process called moxibustion. A session of
acupressure is generally a very pleasant experience,
and some people experience great benefit immediately.
For more chronic conditions, several sessions may be
necessary to relieve and improve conditions.

Acupressure massage usually costs from $30-$70
per hour session. A visit to a Chinese medicine physician
or acupuncturist can be more expensive, comparable
to a visit to an allopathic physician if the practitioner
is an MD. Insurance reimbursement varies widely,
and consumers should be aware if their policies cover
alternative treatment, acupuncture, or massage therapy.

Self-treatment

Acupressure is easy to learn, and there are many
good books that illustrate the position of acupoints
and meridians on the body. It is also very versatile, as
it can be done anywhere, and it’s a good form of
treatment for spouses and partners to give to each
other and for parents to perform on children for
minor conditions.

While giving self-treatment or performing acu-
pressure on another, a mental attitude of calmness
and attention is important, as one person’s energy
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can be used to help another’s. Loose, thin clothing is
recommended. There are three general techniques for
stimulating a pressure point.

. Tonifying is meant to strengthen weak chi, and is
done by pressing the thumb or finger into an acu-
point with a firm, steady pressure, holding it for up to
two minutes.

« Dispersing is meant to move stagnant or blocked
chi, and the finger or thumb is moved in a circular
motion or slightly in and out of the point for two
minutes.

« Calming the chi in a pressure point utilizes the palm
to cover the point and gently stroke the area for
about two minutes.

There are many pressure points that are casily
found and memorized to treat common ailments
from headaches to colds.

« For headaches, toothaches, sinus problems, and
pain in the upper body, the “LI4” point is recom-
mended. It is located in the web between the thumb
and index finger, on the back of the hand. Using the
thumb and index finger of the other hand, apply a
pinching pressure until the point is felt, and hold it
for two minutes. Pregnant women should never
press this point.

To calm the nerves and stimulate digestion, find the
“CV12” point that is four thumb widths above the
navel in the center of the abdomen. Calm the point
with the palm, using gentle stroking for several
minutes.

To stimulate the immune system, find the “THS5”
point on the back of the forearm two thumb widths
above the wrist. Use a dispersing technique, or cir-
cular pressure with the thumb or finger, for two
minutes on each arm.

For headaches, sinus congestion, and tension,
locate the “GB20” points at the base of the skull in
the back of the head, just behind the bones in back
of the ears. Disperse these points for two minutes
with the fingers or thumbs. Also find the “yintang”
point, which is in the middle of the forehead
between the eyebrows. Disperse it with gentle pres-
sure for two minutes to clear the mind and to relieve
headaches.

Precautions

Acupressure is a safe technique, but it is not
meant to replace professional health care. A physi-
cian should always be consulted when there are
doubts about medical conditions. If a condition is
chronic, a professional should be consulted; purely
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Acupuncture

symptomatic treatment can exacerbate chronic con-
ditions. Acupressure should not be applied to open
wounds, or where there is swelling and inflammation.
Areas of scar tissue, blisters, boils, rashes, or vari-
cose veins should be avoided. Finally, certain acu-
pressure points should not be stimulated on people
with high or low blood pressure and on pregnant
women.

Research and general acceptance

In general, Chinese medicine has been slow to
gain acceptance in the West, mainly because it rests
on ideas very foreign to the scientific model. For
instance, Western scientists have trouble with the
idea of chi, the invisible energy of the body, and the
idea that pressing on certain points can alleviate cer-
tain conditions seems sometimes too simple for sci-
entists to believe.

Western scientists, in trying to account for the
action of acupressure, have theorized that chi is
actually part of the neuroendocrine system of the
body. Celebrated orthopedic surgeon Robert O.
Becker, who was twice nominated for the Nobel
Prize, wrote a book on the subject called Cross Cur-
rents: The Promise of Electromedicine; The Perils of
Electropollution. By using precise electrical measuring
devices, Becker and his colleagues showed that the
body has a complex web of electromagnetic energy,
and that traditional acupressure meridians and points
contained amounts of energy that non-acupressure
points did not.

The mechanisms of acupuncture and acupressure
remain difficult to document in terms of the biochem-
ical processes involved; numerous testimonials are the
primary evidence backing up the effectiveness of acu-
pressure and acupuncture. However, a body of
research is growing that verifies the effectiveness in
acupressure and acupuncture techniques in treating
many problems and in controlling pain.

Resources

OTHER

American Association of Acupuncture and Oriental Medi-
cine. December 28, 2000. http://www.aaaomonline.org/

National Acupuncture and Oriental Medicine Alliance.
December 28, 2000. http://www.acuall.org.

Douglas Dupler MA

Acupressure, foot see Reflexology
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I Acupuncture
Definition

Acupuncture is one of the main forms of treat-
ment in traditional Chinese medicine. It involves the
use of sharp, thin needles that are inserted in the body
at very specific points. This process is believed to
adjust and alter the body’s energy flow into healthier
patterns, and is used to treat a wide variety of illnesses
and health conditions.

Purpose

The World Health Organization (WHO) recom-
mends acupuncture as an effective treatment for more
than forty medical problems, including allergies, res-
piratory conditions, gastrointestinal disorders, gyne-
cological problems, nervous conditions, and disorders
of the eyes, nose and throat, and childhood illnesses,
among others. Acupuncture has been used in the treat-
ment of alcoholism and substance abuse. It is an
effective and low-cost treatment for headaches and
chronic pain, associated with problems like back inju-
ries and arthritis. It has also been used to supplement
invasive Western treatments like chemotherapy and
surgery. Acupuncture is generally most effective when
used as prevention or before a health condition
becomes acute, but it has been used to help patients
suffering from cancer and AIDS. Acupuncture is lim-
ited in treating conditions or traumas that require
surgery or emergency care (such as for broken bones).

Description
Origins

The original text of Chinese medicine is the Nei
Ching, The Yellow Emperor’s Classic of Internal Med-
icine, which is estimated to be at least 2,500 years old.
Thousands of books since then have been written on
the subject of Chinese healing, and its basic philoso-
phies spread long ago to other Asian civilizations.
Nearly all of the forms of Oriental medicine which
are used in the West today, including acupuncture,
shiatsu, acupressure massage, and macrobiotics, are
part of or have their roots in Chinese medicine.
Legend has it that acupuncture developed when early
Chinese physicians observed unpredicted effects of
puncture wounds in Chinese warriors. The oldest
known text on acupuncture, the Systematic Classic of
Acupuncture, dates back to 282 A.p. Although acu-
puncture is its best known technique, Chinese medi-
cine traditionally utilizes herbal remedies, dietary
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Woman undergoing facial acupuncture. (© Yoav Levy/Phototake. — All rights reserved.)

therapy, lifestyle changes and other means to treat
patients.

In the early 1900s, only a few Western physicians
who had visited China were fascinated by acupunc-
ture, but outside of Asian-American communities it
remained virtually unknown until the 1970s, when
Richard Nixon became the first U.S. president to
visit China. On Nixon’s trip, journalists were amazed
to observe major operations being performed on
patients without the use of anesthetics. Instead, wide-
awake patients were being operated on with only acu-
puncture needles inserted into them to control pain.
During that time, a famous columnist for the New
York Times, James Reston, had to undergo surgery
and elected to use acupuncture instead of pain medi-
cation, and he wrote some convincing stories on its
effectiveness.

Today, acupuncture is being practiced in all 50
states by more than 9,000 practitioners, with over
4,000 MDs including it in their practices. Acupuncture
has shown notable success in treating many condi-
tions, and more than 15 million Americans have
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used it as a therapy. Acupuncture, however, remains
largely unsupported by the medical establishment.
The American Medical Association has been resistant
to researching it, as it is based on concepts very differ-
ent from the Western scientific model.

Several forms of acupuncture are being used
today in the United States. Japanese acupuncture
uses extremely thin needles and does not incorporate
herbal medicine in its practice. Auricular acupuncture
uses acupuncture points only on the ear, which are
believed to stimulate and balance internal organs. In
France, where acupuncture is very popular and more
accepted by the medical establishment, neurologist
Paul Nogier developed a system of acupuncture
based on neuroendocrine theory rather than on tradi-
tional Chinese concepts, which is gaining some use
in America.

Basic ideas of Chinese medicine

Chinese medicine views the body as a small part of
the universe, and subject to universal laws and princi-
ples of harmony and balance. Chinese medicine does
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Acupuncture sites and meridians on the body. Points are shown on the bladder (BL), conception vessel (CV), gall bladder (GB),
governing vessel (GV), heart (HE), kidney (KI) large intestine (LI), liver (LV), lung (LU), pericardium (PE), small intestine (Sl),
spleen (SP), stomach (ST), and triple warmer (TW) meridians. (/llustration by Electronic Illustrators Group. Reproduced by permission
of Gale, a part of Cengage Learning.)
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KEY TERMS

Acupressure—Form of massage using acupuncture
points.

Auricular acupuncture—Acupuncture using only
points found on the ears.

Chi—Basic life energy.

Meridian—Channel through which chi travels in
the body.

Moxibustion—Acupuncture  technique
burns the herb moxa or mugwort.

which

Tonification—Acupuncture technique for strength-
ening the body.

Yin/Yang—Universal characteristics used to describe
aspects of the natural world.

not draw a sharp line, as Western medicine does,
between mind and body. The Chinese system believes
that emotions and mental states are every bit as influ-
ential on disease as purely physical mechanisms, and
considers factors like work, environment, lifestyle and
relationships as fundamental to the overall picture of a
patient’s health. Chinese medicine also uses very dif-
ferent symbols and ideas to discuss the body and
health. While Western medicine typically describes
health in terms of measurable physical processes
made up of chemical reactions, the Chinese use ideas
like yin and yang, chi, the organ system, and the five
elements to describe health and the body. To under-
stand the ideas behind acupuncture, it is worthwhile to
introduce some of these basic terms.

YIN AND YANG. According to Chinese philoso-
phy, the universe and the body can be described by
two separate but complementary principles, that of yin
and yang. For example, in temperature, yin is cold and
yang is hot. In gender, yin is female and yang is male.
In activity, yin is passive and yang is active. In light,
yin is dark and yang is bright; in direction yin is inward
and downward and yang is outward and up, and so on.
Nothing is ever completely yin or yang, but a combi-
nation of the two. These two principles are always
interacting, opposing, and influencing each other.
The goal of Chinese medicine is not to eliminate either
yin or yang, but to allow the two to balance each other
and exist harmoniously together. For instance, if a
person suffers from symptoms of high blood pressure,
the Chinese system would say that the heart organ
might have too much yang, and would recommend
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methods either to reduce the yang or to increase the
yin of the heart, depending on the other symptoms and
organs in the body. Thus, acupuncture therapies seek
to either increase or reduce yang, or increase or reduce
yin in particular regions of the body.

CHI. Another fundamental concept of Chinese
medicine is that of chi (pronounced chee, also spelled
qi). Chi is the fundamental life energy of the universe.
It is invisible and is found in the environment in the
air, water, food and sunlight. In the body, it is the
invisible vital force that creates and animates life. We
are all born with inherited amounts of chi, and we also
get acquired chi from the food we eat and the air we
breathe. The level and quality of a person’s chi also
depends on the state of physical, mental and emo-
tional balance. Chi travels through the body along
channels called meridians.

THE ORGAN SYSTEM. In the Chinese system, there
are twelve main organs: the lung, large intestine, stom-
ach, spleen, heart, small intestine, urinary bladder,
kidney, liver, gallbladder, pericardium, and the “triple
warmer,” which represents the entire torso region.
Each organ has chi energy associated with it, and
each organ interacts with particular emotions on the
mental level. As there are twelve organs, there are
twelve types of chi that can move through the body,
and these move through twelve main channels or meri-
dians. Chinese doctors connect symptoms to organs.
That is, symptoms are caused by yin/yang imbalances
in one or more organs, or by an unhealthy flow of chi
to or from one organ to another. Each organ has a
different profile of symptoms it can manifest.

THE FIVE ELEMENTS. Another basis of Chinese
theory is that the world and body are made up of five
main elements: wood, fire, earth, metal, and water.
These elements are all interconnected, and each ele-
ment either generates or controls another element. For
instance, water controls fire and earth generates metal.
Each organ is associated with one of the five elements.
The Chinese system uses elements and organs to
describe and treat conditions. For instance, the kidney
is associated with water and the heart is associated
with fire, and the two organs are related as water and
fire are related. If the kidney is weak, then there might
be a corresponding fire problem in the heart, so treat-
ment might be made by acupuncture or herbs to cool
the heart system and/or increase energy in the kidney
system.

The Chinese have developed an intricate system of
how organs and elements are related to physical and
mental symptoms, and the above example is a very
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simple one. Although this system sounds suspect to
Western scientists, some interesting parallels have
been observed. For instance, Western medicine has
observed that with severe heart problems, kidney fail-
ure often follows, but it still does not know exactly
why. In Chinese medicine, this connection between the
two organs has long been established.

MEDICAL PROBLEMS AND ACUPUNCTURE. In Chi-
nese medicine, disease as seen as imbalances in the
organ system or chi meridians, and the goal of any
remedy or treatment is to assist the body in reestab-
lishing its innate harmony. Disease can be caused by
internal factors like emotions, external factors like the
environment and weather, and other factors like in-
juries, trauma, diet, and germs. However, infection is
seen not as primarily a problem with germs and
viruses, but as a weakness in the energy of the body
which is allowing a sickness to occur. In Chinese med-
icine, no two illnesses are ever the same, as each body
has its own characteristics of symptoms and balance.
Acupuncture is used to open or adjust the flow of chi
throughout the organ system, which will strengthen
the body and prompt it to heal itself.

A VISIT TO THE ACUPUNCTURIST. The first thing an
acupuncturist will do is get a thorough idea of a
patient’s medical history and symptoms, both physical
and emotional. This is done with a long questionnaire
and interview. Then the acupuncturist will examine
the patient to find further symptoms, looking closely
at the tongue, the pulse at various points in the body,
the complexion, general behavior, and other signs like
coughs or pains. From this, the practitioner will be
able to determine patterns of symptoms, which indi-
cate which organs and areas are imbalanced. Depend-
ing on the problem, the acupuncturist will insert
needles to manipulate chi on one or more of the twelve
organ meridians. On these twelve meridians, there are
nearly 2,000 points which can be used in acupuncture,
with around 200 points being most frequently used by
traditional acupuncturists. During an individual treat-
ment, one to twenty needles may be used, depending
on which meridian points are chosen.

Acupuncture needles are always sterilized and
acupuncture is a very safe procedure. The depth of
insertion of needles varies, depending on which chi
channels are being treated. Some points barely go
beyond superficial layers of skin, while some acupunc-
ture points require a depth of 1-3 in (2.5-7.5 cm) of
needle. The needles generally do not cause pain.
Patients sometimes report pinching sensations and
often pleasant sensations, as the body experiences
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healing. Depending on the problem, the acupuncturist
might spin or move the needles, or even pass a slight
electrical current through some of them. Moxibustion
may be sometimes used, in which an herbal mixture
(moxa or mugwort) is either burned like incense on the
acupuncture point or on the end of the needle, which is
believed to stimulate chi in a particular way. Also,
acupuncturists sometimes use cupping, during which
small suction cups are placed on meridian points to
stimulate them.

How long the needles are inserted also varies.
Some patients only require a quick in and out inser-
tion to clear problems and provide tonification
(strengthening of health), while some other condi-
tions might require needles inserted up to an hour
or more. The average visit to an acupuncturist takes
about thirty minutes. The number of visits to the
acupuncturist varies as well, with some conditions
improved in one or two sessions and others requiring
a series of six or more visits over the course of weeks
or months.

Costs for acupuncture can vary, depending on
whether the practitioner is an MD. Initial visits with
non-MD acupuncturists can run from $50-$100, with
follow-up visits usually costing less. Insurance reim-
bursement also varies widely, depending on the com-
pany and state. Regulations have been changing often.
Some states authorize Medicaid to cover acupuncture
for certain conditions, and some states have mandated
that general coverage pay for acupuncture. Consum-
ers should be aware of the provisions for acupuncture
in their individual policies.

Precautions

Acupuncture is generally a very safe procedure.
If a patient is in doubt about a medical condition,
more than one physician should be consulted. Also, a
patient should always feel comfortable and confident
that their acupuncturist is knowledgable and properly
trained.

Research and general acceptance

Mainstream medicine has been slow to accept
acupuncture; although more MDs are using it, the
American Medical Association does not recognize it
as a specialty. The reason for this is that the mecha-
nism of acupuncture is difficult to scientifically under-
stand or measure, such as the invisible energy of chi in
the body. Western medicine, admitting that acupunc-
ture works in many cases, has theorized that the
energy meridians are actually part of the nervous
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system and that acupuncture relieves pain by releas-
ing endorphins, or natural pain Kkillers, into the
bloodstream. Despite the ambiguity in the biochem-
istry involved, acupuncture continues to show effec-
tiveness in clinical tests, from reducing pain to
alleviating the symptoms of chronic illnesses, and
research in acupuncture is currently growing. The
Office of Alternative Medicine of the National Insti-
tute of Health is currently funding research in the use
of acupuncture for treating depression and attention-
deficit disorder.

Resources

OTHER

American Association of Acupuncture and Oriental
Medicine. http://www. aaaomonline.org/.

North American Society of Acupuncture and Alternative
Medicine. http://www. nasa-altmed.com.

Douglas Dupler MA

Acute glomerulonephritis see Acute
poststreptococcal glomerulonephritis

Acute homeopathic remedies see
Homeopathic remedies, acute prescribing

I Acute kidney failure
Definition

Acute kidney failure occurs when illness, infec-
tion, or injury damages the kidneys. Temporarily, the
kidneys cannot adequately remove fluids and wastes
from the body or maintain the proper level of certain
kidney-regulated chemicals in the bloodstream.

Description

The kidneys are the body’s natural filtration sys-
tem. They perform the critical task of processing
approximately 200 quarts of fluid in the bloodstream
every 24 hours. Waste products like urea and toxins,
along with excess fluids, are removed from the blood-
stream in the form of urine. Kidney (or renal) failure
occurs when kidney functioning becomes impaired.
Fluids and toxins begin to accumulate in the blood-
stream. As fluids build up in the bloodstream, the
patient with acute kidney failure may become puffy
and swollen (edematous) in the face, hands, and feet.
Their blood pressure typically begins to rise, and they
may experience fatigue and nausea.
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Unlike chronic kidney failure, which is long term
and irreversible, acute kidney failure is a temporary
condition. With proper and timely treatment, it can
typically be reversed. Often there is no permanent
damage to the kidneys. Acute kidney failure appears
most frequently as a complication of serious illness,
like heart failure, liver failure, dehydration, severe
burns, and excessive bleeding (hemorrhage). It may
also be caused by an obstruction to the urinary tract
or as a direct result of kidney disease, injury, or an
adverse reaction to a medicine.

Causes and symptoms

Acute kidney failure can be caused by many differ-
ent illnesses, injuries, and infections. These conditions
fall into three main categories: prerenal, postrenal, and
intrarenal conditions.

Prerenal conditions do not damage the kidney,
but can cause diminished kidney function. They are
the most common cause of acute renal failure, and
include:

« dehydration
. hemorrhage
. septicemia, or sepsis
« heart failure
« liver failure
. burns
Postrenal conditions cause kidney failure by

obstructing the urinary tract. These conditions
include:

. inflammation of the prostate gland in men

(prostatitis)
. enlargement of the prostate gland (benign prostatic

hypertrophy)
« bladder or pelvic tumors
« kidney stones (calculi)

Intrarenal conditions involve kidney disease or

direct injury to the kidneys. These conditions include:
. lack of blood supply to the kidneys (ischemia)

. use of radiocontrast agents in patients with kidney
problems

« drug abuse or overdose

« long-term use of nephrotoxic medications, like cer-
tain pain medicines

. acute inflammation of the glomeruli, or filters, of the
kidney (glomerulonephritis)

. kidney infections (pyelitis or pyelonephritis).
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Acute kidney failure

KEY TERMS

Blood urea nitrogen (BUN)—A waste product that
is formed in the liver and collects in the blood-
stream; patients with kidney failure have high
BUN levels.

Creatinine—A protein produced by muscle that
healthy kidneys filter out.

Extracorporeal—Outside of, or unrelated to, the
body.

Common symptoms of acute kidney failure
include:

. anemia. The kidneys are responsible for producing
erythropoietin (EPO), a hormone that stimulates red
blood cell production. If kidney disease causes
shrinking of the kidney, red blood cell production is
reduced, leading to anemia.

bad breath or bad taste in mouth. Urea in the saliva
may cause an ammonia-like taste in the mouth.

bone and joint problems. The kidneys produce vita-
min D, which helps the body absorb calcium and
keeps bones strong. For patients with kidney failure,
bones may become brittle. In children, normal
growth may be stunted. Joint pain may also occur
as a result of high phosphate levels in the blood.
Retention of uric acid may cause gout.

edema. Puffiness or swelling in the arms, hands, feet,
and around the eyes.

frequent urination.

foamy or bloody urine. Protein in the urine may
cause it to foam significantly. Blood in the urine
may indicate bleeding from diseased or obstructed
kidneys, bladder, or ureters.

headaches.
headaches.

High blood pressure may trigger

hypertension, or high blood pressure. The retention
of fluids and wastes causes blood volume to increase.
This makes blood pressure rise.

increased fatigue. Toxic substances in the blood and
the presence of anemia may cause the patient to feel
exhausted.

itching. Phosphorus, normally eliminated in the
urine, accumulates in the blood of patients with kid-
ney failure. An increased phosphorus level may cause
the skin to itch.
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Ischemia—A lack of blood supply to an organ or
tissue.

Nephrotoxic—Toxic, or damaging, to the kidney.

Radiocontrast agents—Dyes administered to a
patient for the purposes of a radiologic study.

Sepsis—A bacterial infection of the bloodstream.

Vasopressors—Medications that constrict the blood
vessels.

. lower back pain. Patients suffering from certain
kidney problems (like kidney stones and other
obstructions) may have pain where the kidneys are
located, in the small of the back below the ribs.

. nausea. Urea in the gastric juices may cause upset
stomach.

Diagnosis

Kidney failure is diagnosed by a doctor. A neph-
rologist, a doctor that specializes in the kidney, may be
consulted to confirm the diagnosis and recommend
treatment options. The patient who is suspected of
having acute kidney failure will have blood and urine
tests to determine the level of kidney function. A blood
test will assess the levels of creatinine, blood urea
nitrogen (BUN), uric acid, phosphate, sodium, and
potassium. The kidney regulates these agents in the
blood. Urine samples will also be collected, usually
over a 24-hour period, to assess protein loss and/or
creatinine clearance.

Determining the cause of kidney failure is critical
to proper treatment. A full assessment of the kidneys is
necessary to determine if the underlying disease is
treatable and if the kidney failure is chronic or acute.
X rays, magnetic resonance imaging (MRI), com-
puted tomography scan (CT), ultrasound, renal
biopsy, and/or arteriogram of the kidneys may be
used to determine the cause of kidney failure and
level of remaining kidney function. X rays and ultra-
sound of the bladder and/or ureters may also be
needed.

Treatment

Treatment for acute kidney failure varies. Treat-
ment is directed to the underlying, primary medical
condition that has triggered kidney failure. Prerenal
conditions may be treated with replacement fluids
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given through a vein, diuretics, blood transfusion, or
medications. Postrenal conditions and intrarenal con-
ditions may require surgery and/or medication.

Frequently, patients in acute kidney failure
require hemodialysis, hemofiltration, or peritoneal
dialysis to filter fluids and wastes from the blood-
stream until the primary medical condition can be
controlled.

Hemodialysis

Hemodialysis involves circulating the patient’s
blood outside of the body through an extracorporeal
circuit (ECC), or dialysis circuit. The ECC is made up
of plastic blood tubing, a filter known as a dialyzer (or
artificial kidney), and a dialysis machine that monitors
and maintains blood flow and administers dialysate.
Dialysate is a sterile chemical solution that is used to
draw waste products out of the blood. The patient’s
blood leaves the body through the vein and travels
through the ECC and the dialyzer, where fluid
removal takes place.

During dialysis, waste products in the blood-
stream are carried out of the body. At the same time,
electrolytes and other chemicals are added to the
blood. The purified, chemically-balanced blood is
then returned to the body.

A dialysis “run” typically lasts three to four
hours, depending on the type of dialyzer used and
the physical condition of the patient. Dialysis is used
several times a week until acute kidney failure is
reversed.

Blood pressure changes associated with hemo-
dialysis may pose a risk for patients with heart problems.
Peritoneal dialysis may be the preferred treatment option
in these cases.

Hemofiltration

Hemofiltration, also called continuous renal
replacement therapy (CRRT), is a slow, continuous
blood filtration therapy used to control acute kidney
failure in critically ill patients. These patients are typ-
ically very sick and may have heart problems or circu-
latory problems. They cannot handle the rapid
filtration rates of hemodialysis. They also frequently
need antibiotics, nutrition, vasopressors, and other
fluids given through a vein to treat their primary con-
dition. Because hemofiltration is continuous, prescrip-
tion fluids can be given to patients in kidney failure
without the risk of fluid overload.
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Like hemodialysis, hemofiltration uses an ECC. A
hollow fiber hemofilter is used instead of a dialyzer to
remove fluids and toxins. Instead of a dialysis
machine, a blood pump makes the blood flow through
the ECC. The volume of blood circulating through the
ECC in hemofiltration is less than that in hemodialy-
sis. Filtration rates are slower and gentler on the cir-
culatory system. Hemofiltration treatment will
generally be used until kidney failure is reversed.

Peritoneal dialysis

Peritoneal dialysis may be used if an acute kidney
failure patient is stable and not in immediate crisis. In
peritoneal dialysis (PD), the lining of the patient’s
abdomen, the peritoneum, acts as a blood filter. A
flexible tube-like instrument (catheter) is surgically
inserted into the patient’s abdomen. During treat-
ment, the catheter is used to fill the abdominal cavity
with dialysate. Waste products and excess fluids move
from the patient’s bloodstream into the dialysate sol-
ution. After a certain time period, the waste-filled
dialysate is drained from the abdomen, and replaced
with clean dialysate. There are three type of peritoneal
dialysis, which vary according to treatment time and
administration method.

Peritoneal dialysis is often the best treatment
option for infants and children. Their small size can
make vein access difficult to maintain. It is not recom-
mended for patients with abdominal adhesions or
other abdominal defects (like a hernia) that might
reduce the efficiency of the treatment. It is also not
recommended for patients who suffer frequent bouts
of an inflammation of the small pouches in the intes-
tinal tract (diverticulitis).

Prognosis

Because many of the illnesses and underlying con-
ditions that often trigger acute kidney failure are crit-
ical, the prognosis for these patients many times is not
good. Studies have estimated overall death rates for
acute kidney failure at 42-88%. Many people, however,
die because of the primary disease that has caused the
kidney failure. These figures may also be misleading
because patients who experience kidney failure as a
result of less serious illnesses (like kidney stones or
dehydration) have an excellent chance of complete
recovery. Early recognition and prompt, appropriate
treatment are key to patient recovery.

Up to 10% of patients who experience acute kid-
ney failure will suffer irreversible kidney damage.
They will eventually go on to develop chronic kidney
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Acute lymphangitis

failure or end-stage renal disease. These patients will
require long-term dialysis or kidney transplantation to
replace their lost renal functioning.

Prevention

Since acute kidney failure can be caused by many
things, prevention is difficult. Medications that may
impair kidney function should be given cautiously.
Patients with pre-existing kidney conditions who are
hospitalized for other illnesses or injuries should be
carefully monitored for kidney failure complications.
Treatments and procedures that may put them at risk
for kidney failure (like diagnostic tests requiring radio-
contrast agents or dyes) should be used with extreme
caution.

ORGANIZATIONS

National Kidney Foundation, Inc. , 30 East 33rd Street,
New York, NY, 10016, (212) 889-2210, (212) 689-9261,
(800) 622-9010, http://www.kidney.org/

Paula Anne Ford-Martin

Acute leukemias see Leukemias, acute

I Acute lymphangitis
Definition

Acute lymphangitis is a bacterial infection in the
lymphatic vessels which is characterized by painful,
red streaks below the skin surface. This is a potentially
serious infection that can rapidly spread to the blood-
stream and be fatal.

Description

Acute lymphangitis affects a critical member of
the immune system—the lymphatic system. Waste
materials from nearly every organ in the body
drain into the lymphatic vessels and are filtered in
small organs called lymph nodes. Foreign bodies,
such as bacteria or viruses, are processed in the
lymph nodes to generate an immune response to
fight an infection.

In acute lymphangitis, bacteria enter the body
through a cut, scratch, insect bite, surgical wound,
or other skin injury. Once the bacteria enter the lym-
phatic system, they multiply rapidly and follow the
lymphatic vessel like a highway. The infected lym-
phatic vessel becomes inflamed, causing red streaks
that are visible below the skin surface. The growth
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KEY TERMS

Biopsy—The process that removes a sample of
diseased or infected tissue for microscopic
examination to aid in diagnosis.

Lymphatic system—A component of the immune
system consisting of vessels and nodes. Waste
materials from organs drain into the lymphatic
vessels and are filtered by the lymph nodes.

Septicemia—Disease caused by the presence and
growth of bacteria in the bloodstream.

of the bacteria occurs so rapidly that the immune
system does not respond fast enough to stop the
infection.

If left untreated, the bacteria can cause tissue
destruction in the area of the infection. A pus-filled,
painful lump called an abscess may be formed in the
infected area. Cellulitis, a generalized infection of
the lower skin layers, may also occur. In addition, the
bacteria may invade the bloodstream and cause septice-
mia. Lay people, for that reason, often call the red
streaks seen in the skin “blood poisoning.” Septicemia
is a very serious illness and may be fatal.

Causes and symptoms

Acute lymphangitis is most often caused by
the bacterium Streptococcus pyogenes. This poten-
tially dangerous bacterium also causes strep throat,
infections of the heart, spinal cord, and lungs,
and in the 1990s has been called the “flesh-eating
bacterium.” Staphylococci bacteria may also cause
lymphangitis.

Although anyone can develop lymphangitis, some
people are more at risk. People who have had radical
mastectomy (removal of a breast and nearby lymph
nodes), a leg vein removed for coronary bypass sur-
gery, or recurrent lymphangitis caused by tinea pedis
(a fungal infection on the foot) are at an increased risk
for lymphangitis.

The characteristic symptoms of acute lymphangi-
tis are the wide, red streaks which travel from the site
of infection to the armpit or groin. The affected areas
are red, swollen, and painful. Blistering of the affected
skin may occur. The bacterial infection causes a fever
of 100-104 °F (38-40 °C). In addition, a general ill
feeling, muscle aches, headache, chills, and loss of
appetite may be felt.
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Diagnosis

If lymphangitis is suspected, the person should
call his or her doctor immediately or go to an emer-
gency room. Acute lymphangitis could be diagnosed
by the family doctor, infectious disease specialist, or
an emergency room doctor. The painful, red streaks
just below the skin surface and the high fever are
diagnostic of acute lymphangitis. A sample of blood
would be taken for culture to determine whether the
bacteria have entered the bloodstream. A biopsy
(removal of a piece of infected tissue) sample may be
taken for culture to identify which type of bacteria is
causing the infection. Diagnosis is immediate because
it is based primarily on the symptoms. Most insurance
policies should cover the expenses for the diagnosis
and treatment of acute lymphangitis.

Treatment

Because of the serious nature of this infection, treat-
ment would begin immediately even before the bacterial
culture results were available. The only treatment for
acute lymphangitis is to give very large doses of an
antibiotic, usually penicillin, through the vein. Growing
streptococcal bacteria are usually eliminated rapidly
and easily by penicillin. The antibiotic clindamycin
may be included in the treatment to kill any streptococci
that are not growing and are in a resting state. Alter-
natively, a “broad spectrum” antibiotic may be used
which would kill many different kinds of bacteria.

Prognosis

Complete recovery is expected if antibiotic treat-
ment is begun at an early stage of the infection. How-
ever, if untreated, acute lymphangitis can be a very
serious and even deadly disease. Acute lymphangitis
that goes untreated can spread, causing tissue damage.
Extensive tissue damage would need to be repaired by
plastic surgery. Spread of the infection into the blood-
stream could be fatal.

Prevention

Although acute lymphangitis can occur in any-
one, good hygiene and general health may help to
prevent infections.

Resources
PERIODICALS
Dajer, Tony. “A Lethal Scratch.” Discover (February 1998):
34-7.
Belinda Rowland PhD

Acute pericarditis see Pericarditis
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I Acute poststreptococcal

glomerulonephritis
Definition
Acute  poststreptococcal  glomerulonephritis

(APSGN) is an inflammation of the kidney tubules
(glomeruli) that filter waste products from the blood,
following a streptococcal infection such as strep throat.
APSGN is also called postinfectious glomerulonephritis.

Description

APSGN develops after certain streptococcal bac-
teria (group A beta-hemolytic streptococci) have
infected the skin or throat. Antigens from the dead
streptococci clump together with the antibodies that
killed them. These clumps are trapped in the kidney
tubules, cause the tubules to become inflamed, and
impair that organs’ ability to filter and eliminate
body wastes. The onset of APSGN usually occurs
one to six weeks (average two weeks) after the strep-
tococcal infection.

APSGN is a relatively uncommon disease affecting
about one of every 10,000 people, although four or five
times that many may actually be affected by it but show
no symptoms. APSGN is most prevalent among boys
between the ages of 3 and 7, but it can occur at any age.

Causes and symptoms

Frequent sore throats and a history of streptococ-
cal infection increase the risk of acquiring APSGN.
Symptoms of APSGN include:

o fluid accumulation and tissue swelling (edema)
initially in the face and around the eyes, later in
the legs

« low urine output (oliguria)

« blood in the urine (hematuria)

« protein in the urine (proteinuria)

« high blood pressure

. joint pain or stiffness

Diagnosis

Diagnosis of APSGN is made by taking the
patient’s history, assessing his/her symptoms, and per-
forming certain laboratory tests. Urinalysis usually
shows blood and protein in the urine. Concentrations
of urea and creatinine (two waste products normally
filtered out of the blood by the kidneys) in the blood are
often high, indicating impaired kidney function. A reli-
able, inexpensive blood test called the anti-streptolysin-
O test can confirm that a patient has or has had a
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Acute stress disorder

KEY TERMS

Streptococcus—A gram-positive, round or oval
bacteria in the genus Streptococcus. Group A strep-
tococci cause a number of human diseases includ-
ing strep throat, impetigo, and ASPGN.

streptococcal infection. A throat culture may also show
the presence of group A beta-hemolytic streptococci.

Treatment

Treatment of ASPGN is designed to relieve the
symptoms and prevent complications. Some patients are
advised to stay in bed until they feel better and to restrict
fluid and salt intake. Antibiotics may be prescribed to kill
any lingering streptococcal bacteria, if their presence is
confirmed. Antihypertensives may be given to help con-
trol high blood pressure and diuretics may be used to
reduce fluid retention and swelling. Kidney dialysis is
rarely needed.

Prognosis

Most children (up to 95%) fully recover from
APSGN in a matter of weeks or months. Most adults
(up to 70%) also recover fully. In those who do not
recover fully, chronic or progressive problems of kid-
ney function may occur. Kidney failure may result in
some patients.

Prevention

Receiving prompt treatment for streptococcal
infections may prevent APSGN.

Resources

BOOKS

Wessel, Michael R. “Streptococcal and Enterococcal Infec-
tions.” In Fauci, Anthony S., et al., eds. Harrison’s
Principles of Internal Medicine. 17th ed. New York:
McGraw-Hill Professional, 2008.

ORGANIZATIONS

American Kidney Fund (AKF), 6110 Executive Boulevard,
Suite 1010, Rockville, MD, 20852, (800) 638-8299,
http://www.kidneyfund.org.

National Kidney Foundation, Inc., 30 East 33rd Street,
New York, NY, 10016, (212) 889-2210, (212) 689-9261,
(800) 622-9010, http://www.kidney.org/.

Maureen Haggerty

Acute respiratory distress syndrome see
Adult respiratory distress syndrome
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I Acute stress disorder
Definition

Acute stress disorder (ASD) is an anxiety disorder
characterized by a cluster of dissociative and anxiety
symptoms occurring within one month of a traumatic
event. (Dissociation is a psychological reaction to
trauma in which the mind tries to cope by “sealing off”
some features of the trauma from conscious awareness).

Description

Acute stress disorder is a new diagnostic category
that was introduced in 1994 to differentiate time-
limited reactions to trauma from post-traumatic stress
disorder (PTSD).

Causes and symptoms

Acute stress disorder is caused by exposure to
trauma, which is defined as a stressor that causes
intense fear and, usually, involves threats to life or
serious injury to oneself or others. Examples are
rape, mugging, combat, natural disasters, etc.

The symptoms of stress disorder include a com-
bining of one or more dissociative and anxiety symp-
toms with the avoidance of reminders of the traumatic
event. Dissociative symptoms include emotional
detachment, temporary loss of memory, deperson-
alization, and derealization.

Anxiety symptoms connected with acute stress
disorder include irritability, physical restlessness,
sleep problems, inability to concentrate, and being
easily startled.

Diagnosis

Diagnosis of acute stress disorder is based on a
combination of the patient’s history and a physical
examination to rule out diseases that can cause anxi-
ety. The essential feature is a traumatic event within
one month of the onset of symptoms. Other diagnostic
criteria include:

« The symptoms significantly interfere with normal
social or vocational functioning

« The symptoms last between two days and four
weeks.

Treatment

Treatment for acute stress disorder usually
includes a combination of antidepressant medications
and short-term psychotherapy.
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KEY TERMS

Depersonalization—A dissociative symptom in
which the patient feels that his or her body is
unreal, is changing, or is dissolving.

Derealization—A dissociative symptom in which
the external environment is perceived as unreal.

Dissociation—A reaction to trauma in which the
mind splits off certain aspects of the trauma from
conscious awareness. Dissociation can affect the
patient’s memory, sense of reality, and sense of
identity.

Trauma—In the context of ASD, a disastrous or life-
threatening event.

Prognosis

The prognosis for recovery is influenced by the
severity and duration of the trauma, the patient’s
closeness to it, and the patient’s previous level of func-
tioning. Favorable signs include a short time period
between the trauma and onset of symptoms, immedi-
ate treatment, and appropriate social support. If the
patient’s symptoms are severe enough to interfere with
normal life and have lasted longer than one month, the
diagnosis may be changed to PTSD. If the symptoms
have lasted longer than one month but are not severe
enough to meet the definition of PTSD, the diagnosis
may be changed to adjustment disorder.

Patients who do not receive treatment for acute
stress disorder are at increased risk for substance
abuse or major depressive disorders.

Prevention

Traumatic events cannot usually be foreseen and,
thus, cannot be prevented. However, in theory, pro-
fessional intervention soon after a major trauma
might reduce the likelihood or severity of ASD. In
addition, some symptoms of acute stress disorder
result from biochemical changes in the central nervous
system, muscles, and digestive tract that are not sub-
ject to conscious control.

Resources

BOOKS

Eisendrath, Stuart J., and Jonathan E. Lichtmacher.
“Psychiatric Disorders.” In McPhee, Stephen, and
Maxine Papadakis.Current Medical Diagnosis and
Treatment, 2010, 49th ed. New York: McGraw-Hill
Medical, 2009.
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Lewis-Fernandez, Roberto, et al. Anxiety Disorders: Theory,
Research and Clinical Perspectives. Cambridge, UK:
Cambridge University Press, 2010.

Rebecca J. Frey PhD

Acute stress gastritis see Gastritis

Acute transverse myelitis see Transverse
myelitis

Acyclovir see Antiviral drugs

I Addiction
Definition

Addiction is a disease of the brain that causes
dependence upon or a persistent, compulsive need
to use a habit-forming substance or an irresistible
urge to engage in an activity, despite harmful conse-
quences. Addictions are characterized by the increas-
ing need for more of the substance or activity to
obtain the same effect. Abstinence from the addiction
may cause unpleasant or even life-threatening with-
drawal symptoms.

Demographics

Addiction to substances and activities is very
widespread in the United States, Canada, and around
the world. Substance abuse and addiction costs
Americans more than $484 billion annually in health-
care costs, lost earnings, accidents, and crime. Every
year Americans suffer approximately 40 million
debilitating illnesses or injuries as a result of tobacco,
alcohol, and other addictive drug use. Likewise about
one in ten Canadians age 15 and older are addicted to
alcohol or drugs. Men are more than twice as likely
as women to be addicted to a substance. However
gender differences are much less pronounced among
adolescents: teenage girls are almost as likely as
boys to abuse a substance. Approximately 20% of
people with addictions have other mental disorders
as well.

Nicotine dependence is the most common type of
addiction. It is estimated that worldwide tobacco use
results in five million deaths annually. Cigarette smok-
ing is the leading preventable cause of death in the
United States, with 483,000 deaths annually, which is
about one out of every five deaths. An additional
38,000 deaths annually are caused by exposure to
secondhand smoke. As of 2007, about 19.8% of Amer-
ican adults smoked cigarettes. In addition about 23%
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Addiction

Substance addiction and treatment

In 2009, 20.9 million people needed treatment for a substance addiction,
but only 5.1% perceived this need and fewer still (1.8%) actually
pursued treatment.

Dependence on specific drugs included:

Marijuana 4.2 million users
Pain relievers 1.8 million
Cocaine 1.1 million
Tranquilizers 481,000

Heroin 399,000
Stimulants 371,000
Hallucinogens 371,000
Inhalants 164,000
Sedatives 147,000

SOURCE: Substance Abuse and Mental Health Services
Administration, Office of Applied Studies, Results from the 2009
National Survey on Drug Use and Health: Volume I Summary of
National Findings (September 2010).

(Table by PreMediaGlobal. Reproduced by permission of Gale, a
part of Cengage Learning.)

of American high-school students and 8% of middle-
school students smoked cigarettes.

Alcoholism is the most common addiction to a
psychoactive substance. Alcohol addiction affects
both sexes and all races and nationalities. In the
United States 17.6 million people—about one in 12
adults—abuse or are addicted to alcohol. Alcohol
addiction rates are highest among young adults aged
18-29 and lowest among those 65 and older.

An estimated four million Americans over the age
of 12 use prescription pain relievers, sedatives, or
stimulants for nonmedical reasons during any given
month. In 2008, 15.4% of twelfth-graders reported
using prescription drugs nonmedically. These included
amphetamines, sedatives/barbiturates, tranquilizers,
and opiates other than heroin.

Addictions most often first appear in adolescence.
In a 2006 national survey, 14.9% of high school stu-
dents reported having used an illicit drug in the pre-
vious month. Young people aged 15-24 are more
likely to report addictions than those in other age
groups. However the use of illegal drugs among
American teenagers declined by 24% between 2001
and 2007. Cigarette smoking and alcohol use among
American youth also declined significantly over the
first decade of the twenty-first century.

Statistics on addictive activities are more diffi-
cult to obtain because these behaviors are less
clearly defined than substance addiction. However
a Harvard University study found that an estimated
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15.4 million Americans suffered from a gambling
addiction. More than one-half (7.9 million) were
adolescents.

Description

Addiction most commonly refers to the com-
pulsive use or abuse of or physical or psychological
dependence on addictive substances, including:

« tobacco

« alcohol

« cocaine, including crack cocaine

. amphetamines, including methamphetamine or
“crank,” an extremely addictive substance

« heroin

« prescription medications Prescription painkillers,
such as the opiates Vicodin and OxyContin, have
emerged as drugs of special concern because of
their widespread use by high-school students.

In recent years the term “addiction” has been used
to describe a wide and complex range of behaviors.
These so-called process addictions are compulsive
behaviors involving activities such as:

. gambling

. cating

. working

. exercising

« shopping or otherwise spending money
. S€X

. internet use, especially online gaming

Most addictions are associated with mood mod-
ification. Initially, at least, they make the addict feel
better. Addicts often describe a release of tension or
feelings of euphoria when using the substance or
engaging in the activity. Most addictions are progres-
sive syndromes—without treatment their severity
increases over time. Furthermore many addicts are
addicted to more than one substance or activity.
Addictions are characterized by frequent relapse—a
return to the abused substance or activity following
recovery.

Some substances are more addictive than others,
either because they produce a rapid and intense
change in mood or because they produce painful with-
drawal symptoms when stopped suddenly. Drugs that
are smoked or injected, giving an immediate short-
lived “high,” tend to be more addictive than substan-
ces that are ingested.

The American Psychiatric Association’s Diagnos-
tic and Statistical Manual of Mental Disorders (DSM-
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IV-TR) classifies substance abuse and dependence as
psychological disorders that are major clinical syn-
dromes (called “Axis 1”). Over time repeated drug
use changes brain structure and function in fundamen-
tal and long-lasting ways. Evidence suggests that these
long-lasting brain changes are responsible for the dis-
tortions of cognitive and emotional functioning that
characterize addicts, particularly the compulsion to
use drugs. This explains why many addicts cannot
stop using drugs by force of will alone.

Risk factors

Risk factors for addiction include:

« inherited factors
. adolescence

. addictive behavior in the home or among family
members or peers

. early substance use

. early aggressive behavior

. academic failure

« lack of parental supervision

« poor social skills

. other mental disorders or illnesses
. substance abuse

. substance availability

« poverty

Causes and symptoms

For much of the twentieth century addiction was
viewed as a moral failing; however today addiction is
widely viewed as a disease. The disease model of alco-
hol and drug addiction was first introduced in the late
1940s by E. M. Jellinek and was adopted by the Amer-
ican Medical Association in 1956. According to the
disease model, the compulsion to use alcohol and/or
drugs is genetically and physiologically based and,
although the disease can be arrested, it is progressive,
chronic, and fatal if unchecked. However some experts
argue that addiction is better understood as a learned
behavior and that the negative behavior can be
unlearned and replaced by learning new positive
behaviors. The causes of addiction remain the subject
of ongoing research and debate.

The initial positive consequences of substance use
or a potentially addictive activity can “hook™ a sus-
ceptible person and turn into an addiction. Addiction
comes about through an array of changes in the brain
and the strengthening of new memory connections.
The anterior cingulated cortex in the frontal lobe of
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the brain is the area responsible for the long-term
craving in addicts that triggers relapse.

Many experts believe that addictive substances
and activities affect neurotransmitters in the brain.
The primary pathway involved in the development
and persistence of addiction is the brain reward or
mesolimbic pathway, which operates via a neurotrans-
mitter called dopamine. Dopamine pathways may
interact with those of other neurotransmitters, includ-
ing opioid pathways. These neuronal pathways have
been identified as underlying both substance and proc-
ess addictions.

Whatever the brain chemistry involved in addic-
tion, it usually results from the interaction of several
factors:

« Social learning. This may be the most important
single factor in addiction and includes patterns of
substance use and activities in the addict’s family or
subculture, peer pressure, and advertising or media
influence.

« Availability. There are marked increases in addiction
rates when tobacco, alcohol, or drugs are inexpensive
or readily available.

. Individual development. Before the 1980s, addiction
was blamed on an “addictive personality,” which was
described as escapist, impulsive, dependent, devious,
manipulative, and self-centered. Although individual
development may play a role in addiction, many
doctors now believe that these character traits
develop in addicts as a result of the addiction, rather
than causing the addiction.

Genetic factors. It is estimated that genetic factors
account for 40-60% of an individual’s vulnerability
to addiction. Twin studies have shown that addiction
has a strong inherited component. Some forms of
addiction seem to run in families and some people
appear to be more vulnerable to addiction because of
their body chemistry.

The continued use of an addictive substance or
engagement in an addictive activity causes the addict’s
body to adjust and develop tolerance. Increasing
amounts of the substance or more frequent engage-
ment in the activity are needed to produce the same
effect. In some cases addicts routinely use amounts of
a substance that would be lethal in someone who had
not developed a tolerance.

The inability to hold a steady job and disruptions
of social and familial relationships are common symp-
toms of all types of addiction. Over time the physical
symptoms of an addiction increase and withdrawal

57

(c) 2011 Cengage Learning. All Rights Reserved.

uondIppy



Addiction

KEY TERMS

Addictive personality—The concept that addiction
is the result of pre-existing character defects.

Dopamine—A neurotransmitter in the
brain.

Methamphetamine (Meth, Methadrine, “Speed”’)—
A highly addictive medication that is used to treat
attention deficit disorder and obesity, but is widely
abused as a stimulant.

Neurotransmitter—A chemical that transmits

impulses across a synapse between nerves.

symptoms can become more severe. These symptoms
vary with the individual and with the substance or
activity.

According to the DSM-1V-TR, alcohol abuse pro-
gresses through a series of stages from social drinking
to chronic alcoholism. Danger signs that indicate the
probable onset of addiction to alcohol include:

. a frequent desire to drink

. increasing alcohol consumption

. memory lapses (blackouts)

. morning drinking

« hiding alcohol from family and coworkers
« drinking in secret

Alcoholic psychoses are symptoms of late-stage
alcohol addiction and include:

« alcohol withdrawal delirium (delirium tremens)
« hallucinations

« Korsakoff’s psychosis, an irreversible brain disorder
involving severe memory loss

Symptoms of withdrawal from alcohol and some
drugs may include:

« flu-like aches and pains
« digestive upset
« seizures

« hallucinatory sensations, such as the feeling of bugs
crawling over one’s skin

. damage to organs, including the brain and liver

. dementia
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Process addiction—Addiction to certain mood-
altering behaviors, such as eating, gambling, sexual
activity, overwork, and shopping.

Relapse—A recurrence of symptoms after a period of
improvement or recovery.

Tolerance—The requirement for higher doses of a
substance or more frequent engagement in an
activity to achieve the same effect.
Withdrawal—The unpleasant, sometimes life-
threatening physiological changes that occur due to
the discontinuation of some drugs after prolonged
regular use.

Diagnosis
Examination

Addictions are usually readily diagnosed by their
symptoms and by lifestyle factors. Alcoholism is usu-
ally diagnosed when drinking impairs a person’s life,
personal relationships, work, and/or health. A physi-
cian, psychologist, or social worker usually makes
a diagnosis of addiction based on the following criteria:

. a pattern of frequent and compulsive substance use
or engagement in an activity

« preoccupation with acquiring and using an abused
substance
. tolerance or escalation of the substance use or
activity
« loss of willpower
- harmful consequences
. unmanageable lifestyle
« withdrawal symptoms
The examination may include probing for under-
lying conditions such as depression, emotional upset,
anxiety or stress. A physician may also look for signs
of malnutrition or other medical problems resulting
from substance abuse.

Tests

Blood and urine tests may be ordered to check for
substance use or for liver or other organ damage
resulting from substance abuse.

Procedures

Imaging tests may be ordered to check for organ
damage resulting from substance abuse.
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Treatment

Addictions are notoriously difficult to treat.
Treatment often requires a combination of medical,
psychological, and social approaches.

Traditional

Although addiction treatment may be provided
by practicing clinicians such as psychiatrists, psy-
chologists, and social workers, it is more often
provided by specialized addiction treatment pro-
grams and clinics. These programs usually rely upon
confrontational tactics and re-education, often employ-
ing former or recovering addicts to treat newly admit-
ted addicts. Residential settings can be effective in
helping addicted individuals to stay away from the
many cues—including people and places—that form
the setting for their addiction. Substance addicts
may need hospital treatment to manage withdrawal
symptoms.

Individual or group psychotherapy is often help-
ful for treating addictions after the substance use or
addictive activity has ceased. Many of the negative
behaviors and personality problems associated with
addictions disappear when the substance use or
activity ceases. Family therapy can be helpful for
addressing and changing “enabling behaviors” by
family members who help maintain the addiction by
providing money, food, shelter, and/or emotional
support.

The effectiveness of addiction treatment based on
behavioral and other psychotherapeutic methods is
well-documented. Specific therapies to treat addiction
include:

. cognitive-behavioral approaches to prevent relapse
by helping addicts recognize, avoid, and cope with
situations that encourage their addictions

. motivation-enhancing strategies that utilize positive
reinforcement and incentives

. motivational interviewing that uses strategies to pro-
mote behavior changes

« solution-oriented and other brief therapy techniques
« harm-reduction approaches

Drugs

Research continues into pharmacological treat-
ments for easing withdrawal and treating various
addictions. Some promising drugs boost the levels of
neurotransmitters in the brain. Medications that are
used to treat addiction include:
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. nicotine replacement therapies
patches, and inhalers

including gum,

« bupropion (Zyban), an antidepressent, for tobacco
addiction

. varenicline, which blocks the pleasant effects of nic-
otine on the brain

« disulfiram (Antabuse) and acamprosate (Campral)
for treating alcoholism

. naltrexone (Depade, ReVia) for preventing relapse in
alcohol and opioid addicts

. methadone, which blocks the euphoric effect of
opiates

« buprenorphine (Subutex) or buprenorphine and
naloxone (Suboxone) to prevent withdrawal symp-
toms and to treat addiction to opioids including
heroin and narcotic painkillers

. sedatives for reducing anxiety and withdrawal
symptoms

. antidepressants for treating underlying problems in
addicts who have been “self-medicating”

Alternative

During the past several decades alternatives to
the complete abstinence model have arisen. Con-
trolled-use programs allow addicted individuals to
reduce their use without committing to complete
abstinence. This alternative is highly controversial
and the prevailing belief is that recovery is only poss-
ible by committing to complete lifelong abstinence
from all substance use.

Home remedies

Many people turn to self-help groups such as
Alcoholics Anonymous (AA) and Narcotics Anony-
mous (NA) to treat their addictions. The approach of
one addict helping another to stay “clean,” with or
without additional professional help, is widely
accepted in the United States and around the world.

The most frequently recommended social outpa-
tient treatment is the 12-step program. The number of
visits to 12-step self-help groups exceeds the number of
visits to all mental health professionals combined.
There are 12-step groups for all major substance and
process addictions.

The 12 steps consist of:

. Admit powerlessness over the addiction

. Believe that a power greater than oneself can restore
sanity

« Make a decision to turn your will and your life over
to the care of your higher power
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Addiction

. Make a searching and fearless moral inventory
of self

« Admit to your higher power, yourself, and
another human being the exact nature of your
wrongs

« Become willing to have your higher power remove all
these defects from your character

« Humbly ask your higher power to remove your
shortcomings

« Make a list of all persons harmed by your wrongs
and become willing to make amends to them all

« Make direct amends to such people, whenever possi-
ble, except when to do so would injure them or
others

. Continue to take personal inventory and promptly
admit any future wrongdoings

. Seek to improve contact with the higher power of
your understanding through meditation and
prayer

« Carry the message of spiritual awakening to others
and practice these principles in all your affairs

Prognosis

The prognosis for recovery from any addiction
depends on the substance or process, the individual’s
circumstances, and the underlying personality struc-
ture. Patterns of relapse tend to be very similar regard-
less of the specific addiction. Two-thirds of all relapses
occur within the first 90 days following treatment.
Substance abusers often make repeated attempts to
quit before they are successful. Physical addictions
alter a person’s brain chemistry in ways that make it
difficult to be exposed to the addictive substance again
without relapsing and cravings may persist for years.
Between 40 and 60% of drug addicts relapse following
treatment. Multi-drug users have the worst prognosis
for recovery.

Substance abuse can damage organs, including
the brain and liver, and can lead to serious and
even fatal illness, as well as mental disorders such
as dementia. Drug addiction puts the addict at
risk for:

. cardiovascular disease
« stroke

. cancer

. HIV/AIDS

« hepatitis B and C

« lung disease

« obesity

« other mental disorders
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Prevention

Preventive approaches are most effective when
targeted at young teenagers between the ages of 11
and 13. Itis during these years that most young people
are likely to first experiment with drugs and alcohol.
Hence reducing experimentation during this critical
period holds promise for reducing the number of
adults with addictions. Effective prevention programs
focus on the concerns of young people with regard to
the effects of tobacco, alcohol, and drugs. Training
older adolescents to help younger adolescents resist
peer pressure has shown considerable effectiveness in
preventing experimentation.

Preventative measures against addiction include:

. fostering self-control and positive relationships
. promoting parental monitoring and support

. promoting anti-addiction policies

. educational programs for the public

« building strong communities

The most effective form of prevention appears
to be a stable family that models responsible
attitudes toward mood-altering substances and
behaviors.
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I Addison’s disease
Definition

Addison’s disease is a disorder involving dis-
rupted functioning of the part of the adrenal gland
called the cortex. This results in decreased production
of two important chemicals (hormones) normally
released by the adrenal cortex: cortisol and
aldosterone.

Description

The adrenals are two glands, each perched on the
upper part of the two kidneys. The outer part of the
gland is known as the cortex; the inner part is known
as the medulla. Each of these parts of the adrenal
gland is responsible for producing different types of
hormones.

Cortisol is a very potent hormone produced by the
adrenal cortex. It is involved in regulating the func-
tioning of nearly every type of organ and tissue
throughout the body, and is considered to be one of
the few hormones absolutely necessary for life. Corti-
sol is involved in:

. the very complex processing and utilization of many
nutrients, including sugars (carbohydrates), fats, and
proteins

« the normal functioning of the circulatory system and
the heart

. the functioning of muscles
. normal kidney function
« production of blood cells
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Addison’s disease

KEY TERMS

Gland—A collection of cells whose function is to
release certain chemicals, or hormones, which are
important to the functioning of other, sometimes
distantly located, organs or body systems.

Hormone—A chemical produced in one part of the
body, which travels to another part of the body in
order to exert its effect.

. the normal processes involved in maintaining the
skeletal system

« proper functioning of the brain and nerves
« the normal responses of the immune system

Aldosterone, also produced by the adrenal cortex,
plays a central role in maintaining the appropriate
proportions of water and salts in the body. When
this balance is upset, the volume of blood circulating
throughout the body will fall dangerously low, accom-
panied by a drop in blood pressure.

Addison’s disease is also called primary adreno-
cortical insufficiency. In other words, some process
interferes directly with the ability of the adrenal cortex
to produce its hormones. Levels of both cortisol and
aldosterone drop, and numerous functions through-
out the body are disrupted.

Addison’s disease occurs in about four in every
100,000 people. It strikes both men and women of
all ages.

Causes and symptoms

The most common cause of Addison’s disease is
the destruction and/or shrinking (atrophy) of the adre-
nal cortex. In about 70% of all cases, this atrophy is
believed to occur due to an autoimmune disorder. In
an autoimmune disorder, the immune system of the
body, responsible for identifying foreign invaders such
as viruses or bacteria and killing them, accidentally
begins to identify the cells of the adrenal cortex as
foreign, and destroy them. In about 20% of all cases,
destruction of the adrenal cortex is caused by tuber-
culosis. The remaining cases of Addison’s disease may
be caused by fungal infections, such as histoplasmosis,
coccidiomycosis, and cryptococcosis, which aftect the
adrenal gland by producing destructive, tumor-like
masses called granulomas; a disease called amyloidosis,
in which a starchy substance called amyloid is depos-
ited in abnormal places throughout the body,
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interfering with the function of whatever structure it
is present within; or invasion of the adrenal glands by
cancer.

In about 75% of all patients, Addison’s disease
tends to be a very gradual, slowly developing disease.
Significant symptoms are not noted until about 90%
of the adrenal cortex has been destroyed. The most
common symptoms include fatigue and loss of energy,
decreased appetite, nausea, vomiting, diarrhea,
abdominal pain, weight loss, muscle weakness, dizzi-
ness when standing, dehydration, unusual areas of
darkened (pigmented) skin, and dark freckling. As
the disease progresses, the patient may appear to
have very tanned, or bronzed skin, with darkening of
the lining of the mouth, vagina, and rectum, and dark
pigmentation of the area around the nipples (aereola).
As dehydration becomes more severe, the blood pres-
sure will continue to drop and the patient will feel
increasingly weak and light-headed. Some patients
have psychiatric symptoms, including depression and
irritability. Women lose pubic and underarm hair, and
stop having normal menstrual periods.

When a patient becomes ill with an infection, or
stressed by an injury, the disease may suddenly and
rapidly progress, becoming life-threatening. Symp-
toms of this “Addisonian crisis” include abnormal
heart rhythms, severe pain in the back and abdomen,
uncontrollable nausea and vomiting, a drastic drop
in blood pressure, kidney failure, and unconscious-
ness. About 25% of all Addison’s disease patients are
identified due to the development of Addisonian
crisis.

Diagnosis

Many patients do not recognize the slow progres-
sion of symptoms and the disease is ultimately iden-
tified when a physician notices the areas of increased
pigmentation of the skin. Once suspected, a number
of blood tests can lead to the diagnosis of Addison’s
disease. It is not sufficient to demonstrate low blood
cortisol levels, as normal levels of cortisol vary quite
widely. Instead, patients are given a testing dose of
another hormone called corticotropin (ACTH).
ACTH is produced in the body by the pituitary
gland, and normally acts by promoting growth
within the adrenal cortex and stimulating the produc-
tion and release of cortisol. In Addison’s disease,
even a dose of synthetic ACTH does not increase
cortisol levels.

To distinguish between primary adrenocortical
insufficiency (Addison’s disease) and secondary
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adrenocortical insufficiency (caused by failure of the
pituitary to produce enough ACTH), levels of ACTH
in the blood are examined. Normal or high levels of
ACTH indicate that the pituitary is working properly,
but the adrenal cortex is not responding normally to
the presence of ACTH. This confirms the diagnosis of
Addison’s disease.

Treatment

Treatment of Addison’s disease involves replac-
ing the missing or low levels of cortisol. In the case of
Addisonian crisis, this will be achieved by injecting a
potent form of steroid preparation through a needle
placed in a vein (intravenous or IV). Dehydration
and salt loss will also be treated by administering
carefully balanced solutions through the IV. Danger-
ously low blood pressure may require special medi-
cations to safely elevate it until the steroids take
effect.

Patients with Addison’s disease will need to take a
steroid preparation (hydrocortisone) and a replace-
ment for aldosterone (fludrocortisone) by mouth for
the rest of their lives. When a patient has an illness that
causes nausea and vomiting (such that they cannot
hold down their medications), he or she will need to
enter a medical facility where IV medications can be
administered. When a patient has any kind of infec-
tion or injury, the normal dose of hydrocortisone will
need to be doubled.

Prognosis

Prognosis for patients appropriately treated with
hydrocortisone and aldosterone is excellent. These
patients can expect to enjoy a normal lifespan. With-
out treatment, or with substandard treatment,
patients are always at risk of developing Addisonian
crisis.
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I Adenoid hyperplasia
Definition

Adenoid hyperplasia, or sometimes also com-
monly called adenoid hypertrophy or enlarged
adenoids, is the overenlargement (or, unusual growth)
of the lymph glands (lymphatic tissue) located between
the nose and the back of the mouth. The tissues are
similar in characteristics to the tonsils.

Demographics

The condition is one that occurs quite frequently
in childhood. The adenoidal tissue is small at birth and
grows until children attain adolescence. Normally, it
then begins to atrophy (shrink). However, in some
cases the tissue continues to grow abnormally, result-
ing in adenoid hyperplasia.

Description

Located at the back of the mouth above and below
the soft palate are two pairs of lymph glands. The
tonsils below are clearly visible behind the back teeth;
the adenoids lie just above them and are hidden from
view by the palate. Together these four arsenals of
immune defense guard the major entrance to the body
from foreign invaders—the germs humans breathe and
eat. In contrast to the rest of the body’s tissues, lym-
phoid tissue reaches its greatest size in mid-childhood
(around five years of age) and recedes thereafter (gen-
erally by seven years). In this way children are best able
to develop the immunities they need to survive in a
world full of infectious diseases.

Beyond its normal growth pattern, lymphoid tis-
sue grows excessively (hypertrophies) during an acute
infection, as it suddenly increases its immune activity
to fight off invaders. Often it does not completely
return to its former size. Each subsequent infection
leaves behind a larger set of tonsils and adenoids. To
make matters worse, the sponge-like structure of
these hypertrophied glands can produce safe havens
for germs where the body cannot reach and eliminate
them. Before antibiotics and the reduction in infec-
tious childhood diseases over the past few genera-
tions, tonsils and adenoids caused greater health
problems.

Causes and symptoms

Most tonsil and adenoid hypertrophy is simply
caused by the normal growth pattern for that type of
tissue. Less often, the hypertrophy is due to repeated
throat infections by cold viruses, strep throat,
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Adenoid hyperplasia

KEY TERMS

Eustacian tube—A tube connecting the middle ear
with the back of the nose, allowing air pressure to
equalize within the ear whenever it opens, such as
with yawning.

Hyperplastic—Overgrown.
Hypertrophy—Overgrowth.

Strep throat—An infection of the throat caused by
bacteria of the Streptococcus family, which causes
tonsillitis.

Ulcerated—Damaged so that the surface tissue is
lost and/or necrotic (dead).

mononucleosis, and, in times gone by, diphtheria. The
acute infections are usually referred to as tonsillitis,
the adenoids getting little recognition because they
cannot be seen without special instruments. Symp-
toms include painful, bright red, often ulcerated ton-
sils, enlargement of lymph nodes (glands) beneath the
jaw, fever, and general discomfort.

After the acute infection subsides, symptoms are
generated simply by the size of the glands. Extremely
large tonsils can impair breathing and swallowing,
although that condition is quite rare. Large adenoids
can block air passages and, thus, impair nose breath-
ing and require a child to breathe through the mouth.
Snoring during sleep may occur, along with frequent
nasal congestion/nasal discharge when both awake
and asleep. Fatigue, uneasy and restless sleep, daytime
sleepiness, lessened appetite, bad breath, dry and
cracked lips, nasally sounding voice, and fever may
also occur. Because they encircle the only connection
between the middle ear and the Eustachian tube,
hypertrophied adenoids can also obstruct it and
cause middle ear infections. Such infections are caused
by abnormally high bacterial counts and build up of
fluids in the middle ear. These fluids can drip onto
sensitive vocal cords, which may lead to irritations and
coughing.

Diagnosis

A simple tongue blade depressing the tongue allows
an adequate view of the tonsils. Enlarged tonsils may
have deep pockets (crypts) containing dead tissue
(necrotic debris). Viewing adenoids requires a small mirr-
or or fiber optic endoscope. X rays of the skull, along
with computed tomography (CT) and magnetic reso-
nance imaging (MRI) scans, taken laterally can show
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the adenoids. A child with recurring middle ear infections
may well have large adenoids. A throat culture or mono-
nucleosis test will usually reveal the identity of the germ.

Treatment

It used to be standard practice to remove tonsils
and/or adenoids after a few episodes of acute throat or
ear infection. The surgery is called tonsillectomy and
adenoidectomy (T and A). Opinion changed as it was
realized that this tissue is beneficial to the development
of immunity. For instance, children without tonsils
and adenoids produce only half the immunity to oral
polio vaccine. In addition, treatment of ear and throat
infections with antibiotics and of recurring ear infec-
tions with surgical drainage through the eardrum
(tympanostomy) has greatly reduced the incidence of
surgical removal of these lymph glands. When per-
formed today, the procedure is usually used to correct
nasal obstructions and reduce chronic middle ear
infections and fluids.

Alternative treatment

There are many botanical/herbal remedies that
can be used alone or in formulas to locally assist the
tonsils and adenoids in their immune function at the
opening of the oral cavity and to tone these glands.
Keeping the Eustachian tubes open is an important
contribution to optimal function in the tonsils and
adenoids. Food allergies are often the culprits for
recurring ear infections, as well as tonsillitis and
adenoiditis. Identification and removal of the allergic
food(s) can greatly assist in alleviating the cause of the
problem. Acute tonsillitis also benefits from warm
saline gargles. Alternative treatments should be used
with care, as the benefits of many such treatments have
not been confirmed by scientific research.

Prognosis

Hypertrophied adenoids are a normal part of
growing up and should be respected for their important
role in the development of immunity. Only when their
size causes problems by obstructing breathing or mid-
dle ear drainage do they demand intervention.

Prevention

Prevention could be concentrated toward timely
evaluation and appropriate treatment of sore throats
to prevent overgrowth of adenoid tissue. Avoiding
other children with acute respiratory illness will also
reduce the spread of these common illnesses.
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Adenoid hypertrophy see Adenoid
hyperplasia

Adenoid removal see Tonsillectomy and
adenoidectomy

Adenoidectomy see Tonsillectomy and
adenoidectomy

I Adenovirus infections
Definition

Adenoviruses are DNA viruses (small infectious
agents) that cause upper respiratory tract infections,
conjunctivitis, and several other infections in humans,
They usually infect the tissue lining of the respiratory
tract.

Demographics

Adenoviruses were discovered in 1953. About 47
different types have been identified since then, and
about half of them are believed to cause human dis-
eases. Infants and children are most commonly
affected by adenoviruses. Adenovirus infections can
occur throughout the year, but seem to be most com-
mon from fall to spring.

Adenoviruses are responsible for 3-5% of acute
respiratory infections in children and 2% of
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respiratory illnesses in civilian adults. They are more
apt to cause infection among military recruits and
other young people who live in institutional environ-
ments. Outbreaks among children are frequently
reported at boarding schools and summer camps.
Another example includes an increased outbreak of
gastroenteritis among cruise passengers since 2002.

Description

Adenovirus infections most often cause illness of
the respiratory system; however, they may also cause
various other illnesses, such as gastroenteritis, con-
junctivitis, cystitis, and rash illness. This virus was
first recognized among military recruits during
World War II, and is believed to be caused by con-
ditions of crowding and stress.

In one mode of adenovirus infection (called lytic
infection because it destroys large numbers of cells),
adenoviruses kill healthy cells and replicate up to one
million new viruses per cell killed (of which 1-5% are
infectious). People with this kind of infection feel sick.
In chronic or latent infection, a much smaller number
of viruses are released and healthy cells can multiply
more rapidly than they are destroyed. People who have
this kind of infection do not seem to be sick. This is
probably why many adults have immunity to adeno-
viruses without realizing they have been infected.

Acquired immunity

Most children have been infected by at least one
adenovirus by the time they reach school age. Most
adults have acquired immunity to multiple adenovirus
types due to infections they had as children.

Childhood infections

In children, adenoviruses most often cause acute
upper respiratory infections with fever and runny nose.
Adenovirus types 1,2, 3,5, and 6 are responsible for most
of these infections. Occasionally more serious lower
respiratory diseases, such as pneumonia, may occur.

Adenoviruses also cause acute pharyngoconjunc-
tival fever in children. This disease is most often
caused by types 3 and 7. Symptoms, which appear
suddenly and usually disappear in less than a week,
include:

. inflammation of the lining of the eyelid (conjunctivitis)
. fever

. sore throat (pharyngitis)

. runny nose

. inflammation of lymph glands in the neck (cervical
adenitis)
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Adenovirus infections

Adenoviruses also cause acute diarrhea in young
children, characterized by fever and watery stools.
This condition is caused by adenovirus types 40 and
41 and can last as long as two weeks.

As much as 51% of all hemorrhagic cystitis
(inflammation of the bladder and of the tubes that
carry urine to the bladder from the kidneys) in Amer-
ican and Japanese children can be attributed to
adenovirus infection. A child who has hemorrhagic
cystitis has bloody urine for about three days, and
invisible traces of blood can be found in the urine a
few days longer. The child will feel the urge to urinate
frequently—but find it difficult to do so—for about
the same length of time.

Adult infections

In adults, the most frequently reported adenovi-
rus infection is acute respiratory disease (ARD, caused
by types 4 and 7) in military recruits. Influenza-like
symptoms including fever, sore throat, runny nose,
and cough are almost always present; weakness, chills,
headache, and swollen lymph glands in the neck also
may occur. The symptoms typically last three to
five days.

Epidemic keratoconjunctivitis (EKC, caused
by adenovirus types 8, 19, and 37) was first seen
in shipyard workers whose eyes had been slightly
injured by chips of rust or paint. This inflammation
of tissues lining the eyelid and covering the front of
the eyeball also can be caused by using contaminated
contact lens solutions or by drying the hands or
face with a towel used by someone who has this
infection.

The inflamed, sticky eyelids characteristic of con-
junctivitis develop 4-24 days after exposure and last
between one and four weeks. Only 5-8% of patients
with epidemic keratoconjunctivitis experience respira-
tory symptoms. One or both eyes may be affected. As
symptoms of conjunctivitis subside, eye pain and
watering and blurred vision develop. These symptoms
of keratitis may last for several months, and about
10% of these infections spread to at least one other
member of the patient’s household.

Other illnesses associated with adenovirus include:

. encephalitis (inflammation of the brain) and other
infections of the central nervous system (CNS)

. gastroenteritis (inflammation of the stomach and
intestines)

. acute mesenteric lymphadenitis (inflammation of
lymph glands in the abdomen)
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KEY TERMS

Conjunctivitis—Inflammation of the conjunctiva,
the mucous membrane lining the inner surfaces of
the eyelid and the front of the eyeball.

Gastroenteritis—An acute inflammation of the lin-
ing of the stomach and intestines, characterized by
nausea, diarrhea, abdominal pain and weakness,
which has various causes, including food poisoning
due to infection with such organisms as escherichia
coli, staphylococcus aureus, and salmonella spe-
cies, consumption of irritating food or drink, or psy-
chological factors such as anger, stress, and fear.

Virus—A small infectious agent consisting of a core
of genetic material (DNA or RNA) surrounded by a
shell of protein.

chronic interstitial fibrosis (abnormal growth of con-
nective tissue between cells)

intussusception (a type of intestinal obstruction)

pneumonia that does not respond to antibiotic
therapy

whooping cough syndrome when Bordetella pertussis
(the bacterium that causes classic whooping cough) is
not found

Causes and symptoms

Specific adenovirus infections can be traced to
particular sources and produce distinctive symptoms.
In general, however, adenovirus infection is caused by:

. inhaling airborne viruses

. getting the virus in the eyes by swimming in contami-
nated water, using contaminated eye solutions or
instruments, wiping the eyes with contaminated tow-
els, or rubbing the eyes with contaminated fingers.

. not washing the hands after using the bathroom, and
then touching the mouth or eyes

Symptoms common to most types of adenovirus
infections include:

. cough

« fever

. TUNNY nose
. sore throat

« watery eyes
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Diagnosis

Although symptoms may suggest the presence of
adenovirus, distinguishing these infections from other
viruses can be difficult. A definitive diagnosis is based
on culture or detection of the virus in eye secretions,
sputum, urine, or stool.

The extent of infection can be estimated from the
results of blood tests that measure increases in the
quantity of antibodies the immune system produces
to fight it. Antibody levels begin to rise about a week
after infection occurs and remain elevated for about a
year.

Treatment

Treatment of adenovirus infections is usually sup-
portive and aimed at relieving symptoms of the illness.
Bed rest may be recommended along with medications
to reduce fever and/or pain. (Aspirin should not be
given to children because of concerns about Reye’s
syndrome.) Eye infections may benefit from topical
corticosteroids to relieve symptoms and shorten the
course of the disease. Hospitalization is usually
required for severe pneumonia in infants and for
EKC (to prevent blindness). No effective antiviral
drugs have been developed.

Prognosis

Adenovirus infections are rarely fatal. Most
patients recover fully. Immunocompromised children
have a greater chance of serious side effects and death,
with fatality rates as high as 50-69% (depending on
the cause and extent of immunodeficiency).

Prevention

Practicing good personal hygiene and avoiding
people with infectious illnesses can reduce the risk of
developing adenovirus infection. Proper handwashing
can prevent the spread of the virus by oral-fecal trans-
mission. Sterilization of instruments and solutions
used in the eye can prevent the spread of EKC, as
can adequate chlorination of swimming pools.

A vaccine for pertussis has been developed and is
in use in combination with diphtheria and tetanus
vaccines for infants. It is shown to have nearly 90%
efficacy. A vaccine containing live adenovirus types
4 and 7 is used to control disease in military
recruits, but it is not recommended or available
for civilian use. A recent resurgence of the adeno-
virus was found in a military population as soon as
the vaccination program was halted. Vaccines
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prepared from purified subunits of adenovirus are
under investigation.
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I Adhesions
Definition

Adhesions are fibrous bands of scar tissue that
form between internal organs and tissues, joining
them together abnormally.

Description

Adhesions are made up of blood vessels and
fibroblasts—connective tissue cells. They form as a
normal part of the body’s healing process and help to
limit the spread of infection. However when adhesions
cause the wrong tissues to grow into each other, many
different complex inflammatory disorders can arise.
Worldwide, millions of people suffer pain and dys-
function due to adhesion disease.

Depending on their location, the most common
types of adhesions may called:
. abdominal adhesions
. intestinal adhesions
. intraperitoneal adhesions
« pelvic adhesions
. intrauterine adhesions or Asherman’s syndrome.
Adhesions can form between various tissues in the
body including:

« loops of the intestines

67

(c) 2011 Cengage Learning. All Rights Reserved.

suoIsaypy



Adhesions

KEY TERMS

Asherman’s syndrome—The cessation of menstrua-
tion and/or infertility caused by intrauterine
adhesions.

Computed axial tomography; CT or CAT scan—A
computer reconstruction of scanned x rays used to
diagnose intestinal obstructions.

Endometriosis—A condition in which the endome-
trial tissue that lines the uterus begins to invade other
parts of the body.

Endoscope—A device with a light that is used to look
into a body cavity or organ.

Fibroblast—A connective-tissue cell.

Glaucoma—A group of eye diseases characterized
by increased pressure within the eye that can dam-
age the optic nerve and cause gradual loss of vision.

Hysteroscopy—A procedure in which an endoscope
is inserted through the cervix to view the cervix and
uterus.

Hysterosalpingography; HSG—X raying of the uterus
and fallopian tubes following the injection of a
contrast dye.

. the intestines and other abdominal organs or the
abdominal wall

. abdominal organs such as the liver or bladder and
the abdominal wall

« tissues of the uterus

Although adhesions can be congenital (present at
birth) or result from inflammation, injury, or infec-
tion, the vast majority of adhesions form following
surgery. Adhesions are a major complication of
many common surgical procedures and may occur in
55% to more than 90% of patients, depending on the
type of surgery.

All abdominal surgeries carry the risk of adhesion
formation. Abdominal adhesions are rare in people
who have not had abdominal surgery and very com-
mon in people who have had multiple abdominal sur-
geries. Adhesions are more common following
procedures involving the intestines, colon, appendix,
or uterus. They are less common following surgeries
involving the stomach, gall bladder, or pancreas.
Although most abdominal adhesions do not cause
problems, they can be painful when stretched or pulled
because the scar tissue is not elastic.
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Irido corneal endothelial syndrome; ICE—A type of
glaucoma in which cells from the back of the cornea
spread over the surface of the iris and tissue that
drains the eye, forming adhesions that bind the iris
to the cornea.

Laparoscopic surgery; keyhole surgery—Surgery
that utilizes a laparoscope with a video camera
and surgical instruments inserted through small
incisions.

Laparoscopy—A procedure that utilizes an endo-
scope to view contents of the abdominal cavity.

Pelvic inflammatory disease; PID—Inflammation of
the female reproductive organs and associated
structures.

Peritoneum—The membrane lining the walls of the
abdominal and pelvic cavities and enclosing their
organs.

Small bowel obstruction; SBO—AnN obstruction of
the small intestine that prevents the free passage of
material; sometimes caused by postoperative
adhesions.

Postoperative intestinal adhesions are a major cause
of intestinal or small bowel obstruction (SBO). In a small
number of people the scar tissue pulls sections of the
small or large intestines out of place and partially or
completely blocks the passage of food and fluids. Thus
SBOs can result from abdominal surgery and also are
one of the most common reasons for abdominal surgery.
Although intestinal obstruction is fatal in about 5% of
patients, the mortality rate associated with SBO has
decreased dramatically over the past century.

Intrauterine adhesions are relatively common in
women and the majority of women undergoing gyne-
cological surgery develop postoperative adhesions.
Sometimes these pelvic adhesions cause chronic pelvic
pain and/or infertility.

Adhesions can cause a rare form of glaucoma called
irido corneal endothelial (ICE) syndrome. In this disor-
der cells from the back surface of the cornea of the eye
spread over the surface of the iris and the tissue that
drains the eye, forming adhesions that bind the iris to
the cornea and causing further blockage of the drainage
channels. This blockage increases the pressure inside the
eye, which may damage the optic nerve. ICE syndrome
occurs most often in light-skinned females.
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Causes and symptoms
Post-surgical adhesions

Common causes of postoperative adhesions
include:

. abdominal surgery

. gynecological surgery
. thoracic surgery

. orthopedic surgery

« plastic surgery

Abdominal adhesions most often result from sur-
geries in which the organs are handled or temporarily
moved. Intrauterine adhesions form after surgeries
involving the uterus, particularly curettage—the scrap-
ing of the uterine contents. Surgery to control uterine
bleeding after giving birth also can lead to intrauterine
adhesions. Such adhesions can cause Asherman’s syn-
drome, closing the uterus and preventing menstruation.

Other causes of adhesions

Any inflammation or infection of the membranes
that line the abdominal and pelvic walls and enclose
the organs—the peritoneum—can cause adhesions.
Peritonitis, a severe infection that can result from
appendicitis, may lead to adhesions. In addition to
surgery or injury, pelvic adhesions can be caused by
inflammation resulting from an infection such as pel-
vic inflammatory disease (PID).

Symptoms

In the majority of people adhesions do not cause
symptoms or serious problems. However in some peo-
ple adhesions can lead to a variety of disorders. The
symptoms depend on the type of adhesion and the
tissues that are involved. Adhesions may cause pain
and/or fever in some people.

ABDOMINAL OBSTRUCTION. If a loop of intestine
becomes trapped under an adhesion, the intestine may
become partially or completely blocked. The symp-
toms of intestinal obstruction or SBOs due to adhe-
sions depend on the degree and location of the
obstruction. Partial or off-and-on intestinal obstruc-
tion due to adhesions may result in intermittent peri-
ods of painful abdominal cramping and other
symptoms, including diarrhea.

Symptoms of significant intestinal obstruction
due to adhesions include:

« severe abdominal pain and cramping
. nausea and vomiting
. abdominal distension (swelling)
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. constipation and the inability to pass gas
. symptoms of dehydration

Symptoms of dehydration include:

« dry mouth and tongue
« severe thirst

. infrequent urination

« dry skin

. fast heart rate

« low blood pressure

In about 10% of SBOs, part of the intestine twists
tightly and repeatedly around a band of adhesions,
cutting off the blood supply to the intestine and result-
ing in strangulation and death of the twisted bowel.
The mortality rate for strangulation of the bowel may
be as high as 37%.

Symptoms of bowel strangulation due to adhesions
include:

. severe abdominal pain, either cramping or constant

. abdominal distension due to the inability to pass
stool and gas

. an extremely tender abdomen

. signs of systemic (body-wide) illness, including fever,
fast heart rate, and low blood pressure

When a portion of the obstructed bowel begins to
die from lack of blood flow, fluids and bacteria that
help digest food can leak out of the intestinal wall and
into the abdominal cavity causing peritonitis.

PELVIC ADHESIONS. Pelvic adhesions can interfere
with the functioning of the ovaries and fallopian tubes
and are among the common causes of female infertil-
ity. Adhesions on the ovaries or fallopian tubes can
prevent pregnancy by trapping the released egg.
Adhesions resulting from endometriosis can cause
pelvic pain, particularly during menstruation, as well
as fertility problems.

Diagnosis

Adhesions are diagnosed based on the symptoms,
surgical history, and a physical examination. The
physician examines the abdomen and rectum and per-
forms a pelvic examination on women. Blood tests and
chest and abdominal x rays are taken. Sometimes
exploratory surgery is used to locate the adhesions
and sources of pain.

Abdominal computed axial tomography—a CT
or CAT scan—is the most common diagnostic tool
for SBO and intestinal strangulation due to adhesions.
In this procedure a computer reconstructs a portion of
the abdomen from x-ray scans. Barium contrast x-ray
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studies also may be used to locate an obstruction. The
ingestion of a barium solution provides better visual-
ization of the abdominal organs. However sometimes
intestinal obstruction or strangulation cannot be con-
firmed without abdominal surgery.

Exploratory laparoscopy may be used to detect
either abdominal or pelvic adhesions. This procedure
usually is performed in a hospital under local or
general anesthesia. A small incision is made near the
naval and carbon dioxide gas is injected to raise the
abdominal wall. A tube called a trocar is inserted into
the abdomen. The laparascope, equipped with a light
and a small video camera, is passed through the trocar
for visualization of the peritoneal cavity and the
abdominal or pelvic organs.

Pelvic adhesions also may be detected by hystero-
scopy. In this procedure a uterine endoscope is
inserted through the cervix to visualize the cervix and
uterine cavity. With hysterosalpingography (HSG) a
radiopaque or contrast dye is injected through a cath-
eter in the cervix and x rays are taken of the uterus and
fallopian tubes.

Treatment

Although the symptoms of adhesion disease some-
times disappear on their own, adhesions are permanent
without a surgical procedure called adhesion lysis to
disrupt or remove the tissue.

Abdominal adhesions

Sometimes an adhesion-trapped intestine frees
itself spontaneously. Surgery may be used to reposi-
tion the intestine to relieve symptoms. Various other
techniques include using suction to decompress the
intestine; however, untreated intestinal adhesions
may lead to bowel obstruction.

Although dilation with an endoscope may be used
to widen the region around an intestinal obstruction to
relieve symptoms, SBOs caused almost always require
immediate surgery. In cases of a partial obstruction or
a complete obstruction without severe symptoms, sur-
gery may be delayed for 12-24 hours so that a dehy-
drated patient can be treated with intravenous fluids.
A small suction tube may be placed through the nose
into the stomach to remove the stomach contents to
relieve pain and nausea and prevent further bloating.

If an adhesion-related SBO disrupts the blood
supply to part of the intestine, gangrene—tissue
death—can occur. Strangulation of the bowel usually
requires emergency abdominal surgery to remove the
adhesions and restore blood flow to the intestine.
Intestinal obstruction repair is performed under
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general anesthesia. An incision is made in the abdo-
men, the obstruction is located, and the adhesions are
cut away, releasing the intestine. The bowel is exam-
ined for injury or tissue death. If possible, injured and
dead sections are removed and the healthy ends of the
intestine are stitched together (resectioned). If resec-
tioning is not possible, the ends of the intestine are
brought through an opening in the abdomen called an
ostomy.

In some cases laparoscopic surgery can be used to
removed damaged portions of the intestines. Five or
six small incisions—0.2—0.4 in. (5-10 mm) in length—
are made in the abdomen. The laparoscope, equipped
with its light and camera, and surgical instruments are
inserted through the incisions. The laparoscope guides
the surgeon by projecting images of the abdominal
organs on a video monitor. However the existence of
multiple adhesions may preclude the use of laparo-
scopic surgery.

Other types of adhesions

Adhesions caused by endometriosis may be
removed by either traditional open abdominal or pel-
vic surgery or by laparoscopic surgery. In the latter
technique the laparoscope includes a laser for destroy-
ing the tissue with heat. Although untreated gyneco-
logical adhesions can lead to infertility, both types of
surgeries also can result in adhesion formation.

ICE-type glaucoma caused by adhesions is diffi-
cult to treat; however untreated ICE syndrome can
lead to blindness. Treatment usually includes medica-
tion and/or filtering surgery. Filtering microsurgery
involves cutting a tiny hole in the white of the eye
(the sclera) to allow fluid to drain, thereby lowering
the pressure in the eye and preventing or reducing
damage to the optic nerve.

Alternative treatment

In cases where the intestines are partially blocked
by adhesions, a diet low in fiber—called a low-residue
diet—may enable food to move more easily through
the obstruction.

Prognosis

Intestinal obstruction surgery usually has a favor-
able outcome if the surgery is performed before tissue
damage or death occurs. Surgery to remove adhesions
and to free or reconnect the intestine often is sufficient
for reducing symptoms and returning normal function
to the intestine or other organ. However, the risk of
new adhesion formation increases with each addi-
tional surgery. Thus abdominal adhesions can become
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a recurring problem. Adhesions reform in 11-21% of
patients who have surgery to remove an adhesion-
related intestinal obstruction. The risk of recurrence
is particularly high among survivors of bowel
strangulation.

Prevention

Abdominal and gynecological laparoscopic
surgeries—also known as “keyhole” surgeries—reduce
the size of the incision and the amount of contact with
the organs, thereby lowering the risk of adhesion for-
mation. Sometimes the intestines are fixed in place
during surgery so as to promote benign adhesions that
will not cause obstructions.

Within five days after surgery the disturbed tissue
surfaces have formed a new lining of mesothelial cells
that prevent adhesions from forming. Therefore bio-
degradable barrier membranes, films, gels, or sprays
can be used to physically separate the tissues after
surgery to prevent the formation of postoperative
adhesions.However these gels and other barrier
agents may:

« suppress the immune system
« cause infection
. impair healing

Systemic anti-inflammatory medications may be
used to help prevent adhesion formation. Recent stud-
ies suggest that the common oral arthritis drug, Cele-
brex, an anti-inflammatory COX-2 inhibitor, taken
before and immediately after surgery, may help pre-
vent abdominal adhesions. Celebrex is known to
inhibit both the formation of blood vessels and fibro-
blast activity, which are necessary for the formation of
scar tissue.

Recent research has focused on the incorporation
of anti-inflammatory and anti-proliferation drugs into
polymeric films used for preventing and treating post-
surgical adhesions. New types of gels to prevent post-
operative adhesions also are under development.
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I Adjustment disorders
Definition

Adjustment disorders (ADs) are a group of disor-
ders in which a person’s psychological response to a
stressor elicits symptoms that warrant clinical atten-
tion. This uniting feature of the adjustment disorders
can manifest as emotional distress that exceeds what is
an expected norm or by notable impairment of the
person’s functioning in the world, socially, academi-
cally, and/or occupationally.

Ajustment disorders are considered subthreshold
mental disorders, which means that they are less well
defined and share some of their features with other
diagnostic categories. This relative vagueness of defi-
nition allows for the classification of psychiatric con-
ditions that are clinically significant but do not meet
the full criteria for major syndromes. Another way of
explaining adjustment disorders is that they are
located on a continuum between normal stress reac-
tions and specific psychiatric disorders.

Demographics

Even though adjustment disorders are so com-
monly diagnosed, there have been few large-scale epi-
demiological studies targeting adjustment disorders.
Adjustment disorder appears to be fairly common in
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the American population; it is estimated that about
22% of adults seeking outpatient psychological treat-
ment have one of the subtypes of this disorder. As
many as 70% of children in psychiatric inpatient set-
tings may be diagnosed with an adjustment disorder.
In a questionnaire sent to child psychiatrists, 55%
admitted to giving children the diagnosis of an adjust-
ment disorder to avoid the stigma associated with
other disorders.

There are no current studies of differences in the
frequency of adjustment disorder in different racial or
ethnic groups. There is, however, some potential for bias
in diagnosis, particularly when the diagnostic criteria
concern abnormal responses to stressors. The DSM-
IV-TR specifies that clinicians must take a patient’s
cultural background into account when evaluating his
or her responses to stressors. There is evidence that
patients with average to higher-than-average incomes
are more often diagnosed with AD than patients who
lack socioeconomic stability or security.

Description

Often, a person experiences a stressful event as
one that changes his or her world in some fundamental
way. An adjustment disorder represents significant
difficulty in adjusting to the new reality. Subsets of
this disorder make up the most frequent psychiatric
diagnoses among mentally ill populations, with fea-
tures that include diagnosis of adjustment disorder.
This difficulty, according to some experts, lies in the
presentation of disorders in the Diagnostic and Statis-
tical Manual of Mental Disorders-1V, Text Revision
(also known as the DSM-IV-TR) as a dichotomy
between what happens in the mind and what occurs
physically in the body. Research results increasingly
support that the dichotomy may not be tenable.

The category of adjustment disorder first
appeared in the revised third edition of DSM (DSM-
ITII-R) and included nine subtypes. The current edi-
tion, the DSM-IV-TR, lists six subtypes of adjustment
disorder, generally based on what feature best charac-
terizes the person’s symptoms. These six subtypes are:
adjustment disorder with depressed mood (thought to
be the most common subtype); AD with anxiety; AD
with mixed anxiety and depressed mood; AD with
disturbance of conduct; AD with disturbance of emo-
tions and conduct; or adjustment disorder not other-
wise specified (ADNOS). This last subtype is applied
when one of the other five simply does not fit the
manifestations.

The criteria for these disorders also include time
parameters. One of the criteria for diagnosing an
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adjustment disorder is that it is an acute response to
stress lasting six or fewer months. In some special
cases, the response can be chronic, lasting longer
than six months, usually when the stressor has lasting
consequences, such as divorce or death in the family.

The stressful events that precipitate an adjustment
disorder vary widely. They may include the loss of a
job; the end of a romantic relationship; a life transition
such as a career change or retirement; the death of a
pet; or a serious accident or sickness. Some are acute
“one-time” stressors, such as relocating to a new area,
while others are chronic, such as caring for a child with
mental retardation or living in a crime-ridden
neighborhood.

In spite of the disagreement among professionals
about the validity of the diagnosis of adjustment dis-
order, many researchers consider the category useful
for three reasons: (1) an adjustment disorder may be
an early sign of a major mental disorder and allow for
early treatment and intervention; (2) adjustment dis-
orders are “situational” or “reactive” and do not
imply that the patient has an underlying brain disease;
and (3) the category does not carry the social stigma
associated with such diagnostic categories as major
depression; thus, it is less likely to affect the patient’s
employment or educational opportunities.

Risk factors

Risk factors for adjustment disorders include:

« More than one stressful life event within a relatively
short time period

« History of abusive parenting, family disruption, fetal
alcohol syndrome, or frequent moves in early
childhood

« Concurrent mental health problems

« Exposure to war or criminal violence

« Poverty, homelessness, or other difficult life

circumstances
. Being socially isolated or lacking a family or friend-
ship network

Causes and symptoms
Causes

The processes leading to disruption of an individ-
ual patient’s ability to adapt to change are not well
understood. In the initial edition of the DSM-IV, the
identifiable stressor was described as being “psycho-
social,” a category that excludes physical illnesses and
natural disasters. In the DSM-IV-TR, the word “psy-
chosocial” was deleted to make the point that any
stressful event can lead to an adjustment disorder. It
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KEY TERMS

Cognitive-behavioral therapy—An approach to
psychotherapy that emphasizes the correction of dis-
torted thinking patterns and changing one’s
behaviors accordingly.

Decision tree—A decision support model used in
medical and psychiatric diagnosis that consists of a
tree-like chart or diagram including various symp-
toms, tentative diagnoses, diagnostic decisions, and
their possible consequences.

Group therapy—Group interaction designed to pro-
vide support, correction through feedback, construc-
tive criticism, and a forum for consultation and
reference.

Interpersonal therapy—An approach that includes
psychoeducation about the sick role, and emphasis on
the present and improving interpersonal dynamics and
relationships. Interpersonal therapy is effective in treat-
ing adjustment disorders related to physical illness.

is important to recognize, however, that while adjust-
ment disorders are triggered by external stressors, the
symptoms result from the person’s interpretation of
and adaptation to the stressful event or circumstances.
Beliefs, perceptions, fears, and expectations influence
the development of an adjustment disorder.

People with chronic physical illnesses appear
to have an increased risk of developing adjustment
disorders, particularly one with depressed mood.
This connection has been demonstrated among
cancer patients. The relationship between chronic
pain (as is commonly experienced by cancer patients)
and depressive symptoms is still being studied.

Symptoms

Unlike many other disorders categorized in the
DMS-IV-TR, adjustment disorders do not have an
accompanying clearly delineated symptom profile,
which has led to its being perceived as a “transitional”
diagnosis, awaiting the manifestation of symptoms
more clearly related to some other, better-defined dis-
order. This ambiguity arises from the difficulty in
establishing what defines a reaction within the norms
of a population. The DSM-IV-TR states that the
symptoms of an adjustment disorder must appear
within three months of a stressor; and that they must
meet at least one of the following criteria: (1) the
distress is greater than what would be expected in
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Psychosocial—A term that refers to the emotional
and social aspects of psychological disorders.

Solution-focused therapy—A type of therapy that
involves concrete goals and an emphasis on future
direction rather than past experiences.

Stressor—A stimulus or event that provokes a stress
response in an organism. Stressors can be catego-
rized as acute or chronic, and as external or internal
to the organism.

Subthreshold—A term used in psychiatry to describe
a condition that has significant clinical features but
does not meet the full criteria of major disorders.
Adjustment disorders are considered subthreshold
disorders.

Support group—A group whose primary purpose is
the provision of empathy and emotional support for
its members. Support groups are less formal and less
goal-directed than group therapy.

response to that particular stressor; or (2) the patient
experiences significant impairment in social relation-
ships or in occupational or academic settings. More-
over, the symptoms cannot represent bereavement, as
normally experienced after the death of a loved one
and cannot be an exacerbation of another, preexisting
disorder and does not meet the criteria for another
disorder.

Each of the six subtypes of adjustment disorder is
characterized by its own predominant symptoms:

« With depressed mood: The chief manifestations
are feelings of sadness and depression, with a sense
of accompanying hopelessness. The patient may
be tearful and have uncontrollable bouts of crying.

« With anxiety: The patient is troubled by feelings of
apprehension, nervousness, and worry. He or she
may also feel jittery and unable to control his or her
thoughts of doom. Children with this subtype may
express fears of separation from parents or other
significant people, and refuse to go to sleep alone or
attend school.

« With mixed anxiety and depressed mood: The
patient has a combination of symptoms from the
previous two subtypes.

« With disturbance of conduct: This subtype involves
such noticeable behavioral changes as shoplifting,
truancy, reckless driving, aggressive outbursts, or
sexual promiscuity. The patient disregards the rights
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of others or previously followed rules of conduct
with little concern, guilt or remorse.

. With mixed disturbance of emotions and conduct:
The patient exhibits sudden changes in behavior
combined with feelings of depression or anxiety. He
or she may feel or express guilt about the behavior,
but then repeat it shortly thereafter.

« AD not otherwise specified: This subtype covers
patients who are adjusting poorly to stress but who
do not fit into the other categories. These patients
may complain of physical illness and pull away from
social contact.

Adjustment disorders may lead to suicide or sui-
cidal thinking. Researchers have also found that the
suicidal process moves faster and evolves more rapidly
in patients with adjustment disorders than in those
with major depression. Adjustment disorders may
also complicate the treatment of other diseases when,
for instance, a sufferer loses interest in taking medica-
tion as prescribed or adhering to diets or exercise
regimens.

An adjustment disorder can occur at any stage of
life; however, the risk of an AD appears to increase
during periods of life associated with major life
changes, such as late adolescence, midlife, and
retirement.

Diagnosis

Adjustment disorders are almost always diag-
nosed as the result of an interview with a psychiatrist.
The psychiatrist will take a history, including identi-
fication of the stressor that has triggered the adjust-
ment disorder, and evaluate the patient’s responses to
the stressor. The patient’s primary physician may give
him or her a thorough physical examination to rule
out a previously undiagnosed medical illness.

The American Psychiatric Association considers
adjustment disorder to be a residual category, mean-
ing that the diagnosis is given only when an individual
does not meet the criteria for a major mental disorder.
For example, if a person fits the more stringent criteria
for major depressive disorder, the diagnosis of adjust-
ment disorder is not given. If the patient is diagnosed
with an adjustment disorder but continues to have
symptoms for more than six months after the stressor
and its consequences have ceased, the diagnosis is
changed to another mental disorder. The one excep-
tion to this time limit is situations in which the stressor
itself is chronic or has enduring consequences. In that
case, the adjustment disorder would be considered
chronic and the diagnosis could stand beyond six
months.
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The lack of a diagnostic checklist or decision tree
for adjustment disorders distinguishes these disorders
from either post-traumatic stress disorder or acute
stress disorder. All three require the presence of a
stressor, but the latter two define the extreme stressor
and specific patterns of symptoms. With adjustment
disorder, the stressor may be any event that is signifi-
cant to the patient, and the disorder may take very
different forms in different patients.

Adjustment disorders must also be distinguished
from personality disorders, which are caused by
enduring personality traits that are inflexible and
cause social, interpersonal, and occupational impair-
ment. A personality disorder that has not yet surfaced
may be made worse by a stressor and may mimic an
adjustment disorder. A clinician must separate rela-
tively stable traits in a patient’s personality from pass-
ing disturbances. In some cases, however, the patient
may be given both diagnoses. Again, it is important
for psychiatrists to be sensitive to the role of cultural
factors in the presentation of the patient’s symptoms.

If the stressor is a physical illness, diagnosis is
further complicated. It is important to recognize the
difference between an adjustment disorder and the
direct physiological effects of a general medical condi-
tion (e.g. the usual temporary functional impairment
associated with chemotherapy). This distinction can be
clarified through communication with the patient’s
physician or by education about the medical condition
and its treatment. For some individuals, however, both
may occur and reinforce each other.

Examination

An office physical examination of a patient with
an adjustment disorder will not usually lead to any
significant findings unless the patient is suffering from
a concurrent physical illness or injury.

Tests

There are no laboratory or imaging tests that can
be used to diagnose adjustment disorder.

Treatment
Traditional

There have been few research studies of significant
scope to compare the efficacy of different treatments
for adjustment disorder. The relative lack of outcome
studies is partially due to the lack of specificity in the
diagnosis itself. Because there is such variability in the
types of stressors involved in adjustment disorders, it
has proven difficult to design effective studies. As a
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result, there is no consensus regarding the most effec-
tive treatments for adjustment disorder.

There are, however, guidelines for effective treat-
ment of people with adjustment disorders. Effective
treatments include stress-reduction approaches; thera-
pies that teach coping strategies for stressors that can-
not be reduced or removed; and those that help
patients build support networks of friends, family,
and people in similar circumstances. Psychodynamic
psychotherapy may be helpful in clarifying and inter-
preting the meaning of the stressor for a particular
patient. For example, if the person has cancer, he or
she may become more dependent on others, which
may be threatening for people who place a high value
on self-sufficiency. By exploring those feelings, the
patient can then begin to recognize all that is not lost
and regain a sense of self-worth.

Therapies that encourage the patient to express
the fear, anxiety, rage, helplessness, and hopelessness
of dealing with the stressful situation may be helpful.
These approaches include journaling, certain types of
art therapy, and movement or dance therapy. Support
groups and group therapy allow patients to gain per-
spective on the adversity and establish relationships
with others who share their problem. Psychoeducation
and medical crisis counseling can assist individuals
and families facing stress caused by a medical illness.

Such types of brief therapy as family therapy,
cognitive-behavioral therapy, solution-focused ther-
apy, and interpersonal therapy have all met with some
success in treating adjustment disorder.

Drugs

Clinicians do not agree on the role of medications
in treating adjustment disorder. Some argue that
medication is not necessary for adjustment disorders
because of their brief duration. In addition, they
maintain that medications may be counterproductive
by undercutting the patient’s sense of responsibility
and his or her motivation to find effective solutions.
At the other end of the spectrum, other clinicians
maintain that medication by itself is the best form
of treatment, particularly for patients with medical
conditions, those who are terminally ill, and those
resistant to psychotherapy. Others advocate a middle
ground of treatment that combines medication and
psychotherapy.

Alternative

Spiritual and religious counseling can be helpful,
particularly for people coping with existential issues
related to physical illness or with moral conflicts
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related to difficult personal decisions (divorce, abor-
tion, withdrawing life support from a dying family
member, etc.) .

Some herbal remedies appear to be helpful to
some patients with adjustment disorders. For adjust-
ment disorder with anxiety, a randomized controlled
trial found that the 91 patients receiving Euphytose
(an herbal preparation containing a combination of
plant extracts including Crataegus, Ballota, Passi-
flora, Valeriana, Cola, and Paullinia) showed signifi-
cant improvement over the 91 patients taking a
placebo. There have been no reported follow-up stud-
ies confirming these findings.

Prognosis

Most adults who are diagnosed with adjustment
disorder have a favorable prognosis. For most people,
an adjustment disorder is temporary and will either
resolve by itself or respond to treatment. For some,
however, the stressor will remain chronic and the
symptoms may worsen. In addition, patients with
adjustment disorders engage in deliberate self-harm
at a rate that surpasses most other mental disorders.
They may also be at an increased risk for future
substance abuse disorders. Still other patients may
develop a major depressive disorder even in the
absence of an additional stressor.

Studies have been conducted to follow up on
patients five years after their initial diagnosis. At that
time, 71% of adults were completely well with no
residual symptoms, while 21% had developed a
major depressive disorder or alcoholism. For children
aged 8-13, adjustment disorder did not predict future
psychiatric disturbances. For adolescents, however,
the prognosis is more grim. After five years, 43%
had developed a major psychiatric disorder, often of
far greater severity. These disorders included schizo-
phrenia, schizoaffective disorder, major depression,
substance use disorders, or personality disorders. In
contrast with adults, the adolescents’ behavioral
symptoms and the type of adjustment disorder pre-
dicted future mental disorders.

Researchers have noted that once an adjustment
disorder is diagnosed, psychotherapy, medication, or
both can prevent the development of a more serious
mental disorder. Effective treatment is critical, as
adjustment disorder is associated with an increased
risk of suicide attempts, completed suicide, sub-
stance abuse, and various unexplained physical com-
plaints. Patients with chronic stressors may require
ongoing treatment for continued symptom manage-
ment. While patients may not become symptom-free,
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treatment can halt the progression toward a more
serious mental disorder by enhancing the patient’s
ability to cope.

Prevention

In many cases, there is little possibility of prevent-
ing the stressors that trigger adjustment disorders. One
preventive strategy that is helpful to many patients,
however, is learning to be proactive in managing ordi-
nary life stress, and maximizing problem-solving abil-
ities when they are not in crisis. In addition, the
general availability of counseling following a large-
scale stressful event may ameliorate some stress
responses.
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I Adrenal gland cancer
Definition

Adrenal gland cancers are rare cancers occurring
in the endocrine tissue of the adrenals. They are char-
acterized by overproduction of adrenal gland hor-
mones. Tumors that arise from the adrenal cortex are
termed adrenocortical carcinoma while tumors that
develop in the adrenal medulla are known as
pheochromacytomas.

Demographics

Cancers of the adrenal gland are very rare. The
estimated annual incidence of adrenocortical carci-
noma in the United States is 1 case in 1 million people.
However, incidence of this type of cancer is 10 times
higher in children in southern Brazil. This higher inci-
dence rate is linked to a combination of environmental
and genetic risk factors. Pheochromacytomas are also
rare tumors.

Description

The adrenal gland is a hormone-producing endo-
crine gland with two main parts, the cortex and the
medulla. The main hormone of the adrenal cortex is
cortisol and the main hormone of the adrenal medulla
is epinephrine. When tumors develop in the adrenal
gland, they secrete excess amounts of these hormones.
A cancer that arises in the adrenal cortex is called
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an adrenocortical carcinoma and can produce high
blood pressure, weight gain, excess body hair, weak-
ening of the bones and diabetes. Although rare,
adrenocortical carcinomas are aggressive cancers
that are typically diagnosed in later stages of advanced
disease.

A cancer in the adrenal medulla is called a pheo-
chromocytoma and can cause high blood pressure,
headache, palpitations, and excessive perspiration.

There is a bimodal incidence pattern related to
adrenocortical carcinoma with one incidence peak
occurring prior to age five and a second peak mani-
festing between the fourth and fifth decades. The aver-
age age at diagnosis for pheochromocytoma in one
report of more than 199 patients diagnosed with the
disease was 47 years.

Risk factors

Although the specific causes of adrenal gland can-
cers are not known some cases of adrenocortical car-
cinomas have been linked to several hereditary cancer
syndromes such as:

« Li-Fraumeni syndrome
« Beckwith-Wiedemann syndrome
« Multiple Endocrine Neoplasia type 1 (MENI)

« SBLA (sarcoma, breast cancer, lung cancer, adreno-
cortical carcinoma) syndrome

Some cases of pheochromocytoma are also asso-
ciated with hereditary cancer syndromes such as multi-
ple endocrine neoplasia type 2 (MEN2) and von
Hippel-Lindau disease.

Causes and symptoms

It is not known what causes most cases of adrenal
gland cancer, but some cases are associated with heredi-
tary or familial syndromes. Symptoms of adrenal can-
cer are related to the specific hormones produced by
that tumor. An adrenocortical carcinoma typically
secretes high amounts of cortisol, producing Cushing’s
syndrome. This syndrome produces progressive weight
gain, rounding of the face, and increased blood press-
ure. These symptoms usually develop very quickly
often within a span of three to six months. Women
can experience menstrual cycle alterations and men
can experience feminization, although this is a rare
occurrence (less than 10% in men.)

The symptoms of pheochromocytoma include
hypertension, although 5-15% of patients may have
normal blood pressure; headache; generalized sweat-
ing; heart palpitations; and weakness. Because of

GALE ENCYCLOPEDIA OF MEDICINE 4™ EDITION

KEY TERMS

Cortisol—A hormone produced by the adrenal cor-
tex. It is partially responsible for regulating blood
sugar levels.

Diabetes—A disease characterized by low blood
sugar.

Epinephrine—A hormone produced by the adrenal
medulla. Itis important in the response to stress and
partially regulates heart rate and metabolism. It is
also called adrenaline.

Laparoscopy—The insertion of a tube through the
abdominal wall. It can be used to visualize the
inside of the abdomen and for surgical procedures.

the hormones produced by this type of tumor, anxiety
and panic attack-type symptoms are often present
as well.

Diagnosis
Tests

Diagnosis of adrenal cancer usually begins with
blood tests to evaluate the hormone levels. Specific
tests used to diagnosis adrenocortical carcinoma
include evaluation of blood tests such as fasting
blood glucose, serum potassium, fasting serum corti-
sol, serum estradiol, estrone, and adrenal androgens.
A urine test that requires a 24-hour collection of urine,
the 24-hour urinary free cortisol test, may also be
ordered. Radiographic studies used to diagnose the
tumor include computed tomography (CT) scans;
magnetic resonance imaging (MRI); and, if a malig-
nancy is suspected, PET scanning with fluorodeoxyglu-
cose (FDG). Adrenocortical tumors of the adrenal
gland tend to metastasize to the liver, lungs, lymph
nodes and bones. These areas will be evaluated by
radiographic imaging scans.

There is no consensus as to the best test to diagnosis
pheochromocytoma. Some clinicians advocate the best
approach to testing should be based upon the patient’s
clinical presentation and should include 24-hour urine
collection to determine catecholamine (dopamine, nor-
epinephrine, and epinephrine) and metanephrines
(metanephrine and normetanephrine) levels and the
plasma fractionated metanephrine test. Once the tumor
has been confirmed using biochemical tests, radiologic
tests such as CT and MRI to locate the tumor should be
employed. Other radiologic tests used to support the
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Adrenal gland cancer

biochemical evidence of pheochromocytoma include
123-I-metaiodobenzylguanidine (MIBG) scans, which
can detect tumors not detected by CT or MRI, and
other scans such as total body MRI and PET scanning.

Procedures

Fine-needle aspiration biopsy to obtain specimen
from the suspected adrenal tumor may also be per-
formed as part of the diagnostic evaluation.

Treatment
Traditional

When possible, total surgical removal (resection)
of the adrenal gland is the recommended treatment for
adrenocortical carcinoma. However, recurrent disease
(nearly 80% of cases) is common even after total
resection. Open laparotomy for adrenalectomy
(removal of the adrenal gland) is the current standard
of care. Removal of small tumors in which there is no
evidence of metastasis may be accomplished by lapa-
roscopic resection.

Radiation therapy may be used in patients at high
risk for local recurrence and for palliative manage-
ment of adrenocortical tumors that have metastasized
to the bone or brain.

Drugs

The drug mitotane (Lysodren) remains the major
chemotherapeutic option for the primary and adju-
vant treatment of adrenocortical carcinoma. This
drug is also used to treat recurrent or relapsed disease.
Mitotane can be used to treat inoperable adrenocort-
ical cancers as well. Other chemotherapy agents that
may be used include streptozotocin, in combination
with mitotane, and cisplatin-based chemotherapy
when treatment with mitotane fails.

The recommended treatment of malignant pheo-
chromocytoma also includes surgical removal. How-
ever, patients with malignant pheochromocytoma
require pre-surgical medical management prior to
surgery to control blood pressure and tachycardia.
Typically, patients are ready for surgery 10-14 days
after starting alpha- and beta-adrenergic blockade
therapy. Surgery to remove this type of tumor is
considered to be a high risk surgical procedure and
should be attempted only by an experienced surgeon
and surgical team. Surgery to remove the tumor can
be accomplished by the laparoscopic approach if
there is only one tumor and if the tumor is less than
8 cm in diameter. The goal of surgery is to remove as
much tumor as possible. Open adrenalectomy may
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be required if the tumor is large or if it has
metastasized.

If the pheochromocytoma is considered to be
aggressive, combination chemotherapy may be initi-
ated with the drugs cyclophosphamide, vincristine,
and dacarbazine.

Prognosis

The prognosis for adrenal gland cancer is varia-
ble. For localized pheochromocytomas the five-year
survival rate approaches 95%. This rate decreases
with aggressive tumors that have metastasized. The
overall five-year survival rate is less than 50% after
surgical removal of the tumor. However, some
patients have achieved prolonged survival. Disease
recurrence is more likely in patients with familial
pheochromocytoma.

For adrenocortical cancer, the five-year survival
rate is highly dependent upon the stage of the disease
at the time of diagnosis. Overall, the five-year survival
estimates for adrenocortical carcinoma are 20-35%.
The presence of distant metastasis significantly dimin-
ishes survival rates; about 50% of patients with meta-
stasis die within 12 months regardless of treatment.

Prevention

Since little is known about the cause of adrenal
gland cancer, it is not known if it can be prevented.
Individuals at high risk because of familial or heredi-
tary syndromes associated with the development of
these cancers should speak with their physicians
about recommendations related to screening for and
early detection of the cancer.

Resources

PERIODICALS

Fassnacht, M., and B. Allolio. “Clincal Management of
Adrenocortical Carcinoma.” Best Practice & Research
Clinical Endocrinology & Metabolism 23, no. 2 (April
2009): 273-89.

Guerrero, M. A., et al. “Clinical Spectrum of Pheochromo-

cytoma.” Journal of the American College of Surgeons
209 (2009): 727.

OTHER

“Your Adrenal Glands.” endocrineweb. June 22, 2009.
http://www.endocrineweb.com/adrenal.html (accessed
July 21, 2010).

Cindy L. A. Jones PhD
Melinda Granger Oberleitner RN, DNS, APRN, CNS

Adrenal gland removal see Adrenalectomy
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I Adrenal gland scan
Definition

The adrenal gland scan is a nuclear medicine eval-
uation of the medulla (inner tissue) of the adrenal gland.

Purpose

The adrenal glands are a pair of small organs
located just above the kidney, which contain two types
of tissue. The adrenal cortex produces hormones that
affect water balance and metabolism in the body. The
adrenal medulla produces adrenaline and noradrenaline
(also called epinepherine and norepinepherine).

An adrenal gland scan is done when too much adren-
aline and noradrenaline is produced in the body and a
tumor in the adrenal gland is suspected. One such situation
in which a tumor might be suspected is when high blood
pressure (hypertension) does not respond to medication.
Tumors that secrete adrenaline and noradrenaline can
also be found outside the adrenal gland. An adrenal
gland scan usually covers the abdomen, chest, and head.

Precautions

Adrenal gland scans are not recommended for
pregnant women because of the potential harm to
the developing fetus. A pregnant woman should dis-
cuss with her doctor the risks of the procedure against
the benefits of the information it can provide in eval-
uating her individual medical situation.

People who have recently undergone tests that use
barium must wait until the barium has been eliminated
from their system in order to obtain accurate results
from the adrenal gland scan.

Description

The adrenal gland scan takes several days. On the
first day, a radiopharmaceutical is injected intravenously
into the patient. On the second, third, and fourth day the
patient is positioned under the camera for imaging. The
scanning time each day takes approximately 30 minutes.
It is essential that the patient remain still during imaging.

Occasionally, the scanning process may involve
fewer than three days, or it may continue several
days longer. The area scanned extends from the pelvis
and lower abdomen to the lower chest. Sometimes the
upper legs, thighs, and head are also included.

Preparation

For two days before and ten days after the injec-
tion of the radiopharmaceutical, patients are given
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KEY TERMS

Adrenal cortex—The outer tissue of the adrenal
gland. It produces a group of chemically related
hormones called corticosteroids that control min-
eral and water balance in the body and include
aldosterone and cortisol.

Adrenal medulla—The inner tissue of the adrenal
gland. It produces the hormones adrenaline and
noradrenaline.

Lugol’s solution—A strong iodine solution.

either Lugol’s solution or potassium iodine. This pre-
vents the thyroid from taking up radioactive iodine
and interfering with the scan.

Aftercare

The patient should not feel any adverse effects of the
test and can resume normal activity immediately. Fol-
low-up tests that might be ordered include a nuclear scan
of the bones or kidney, a computed tomography scan
(CT) of the adrenals, or an ultrasound of the pelvic area.

Risks

The main risk associated with this test is to the
fetus of a pregnant woman.

Normal results

Normal results will show no unusual areas of
hormone secretion and no tumors.

Abnormal results

Abnormal results will show evidence of a tumor
where there is excessive secretion of adrenaline or
noradrenaline. More than 90% of these tumors are
in the abdomen.

Resources

BOOKS

Fishback, Francis, ed.4 Manual of Laboratory and Diag-
nostic Tests. 8th ed. Philadelphia: Lippincott Williams
& Wilkins, 2008.

Tish Davidson A.M.

Adrenal hypofunction see Addison’s disease

Adrenal insufficiency see Addison’s disease
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Adrenal virilism

I Adrenal virilism
Definition

Adrenal virilism is the development or premature
development of male secondary sexual characteristics
caused by male sex hormones (androgens) excessively
produced by the adrenal gland. This disorder can
occur before birth and can lead to sexual abnormal-
ities in newborns. It can also occur in girls and women
later in life.

Description

In the normal human body, there are two adrenal
glands. They are small structures that lie on top of the
kidneys. The adrenal glands produce many hormones
that regulate body functions. These hormones include
androgens, or male hormones. Androgens are produced
in normal girls and women. Sometimes, one or both
of the adrenal glands becomes enlarged or overactive,
producing more than the usual amount of androgens.
The excess androgens create masculine characteristics.

Causes and symptoms

In infants and children, adrenal virilism is usually
the result of adrenal gland enlargement that is present at
birth. This is called congenital adrenal hyperplasia. The
cause is usually a genetic problem that leads to severe
enzyme deficiencies. In rare cases, adrenal virilism is
caused by an adrenal gland tumor. The tumor can be
benign (adrenal adenoma) or cancerous (adrenal carci-
noma). Sometimes virilism is caused by a type of tumor
on a woman’s ovary (arrhenoblastoma).

Newborn girls with adrenal virilism have external
sex organs that seem to be a mixture of male and
female organs (called female pseudohermaphrodism).
Newborn boys with the disorder have enlarged exter-
nal sex organs, and these organs develop at an abnor-
mally rapid pace.

Children with congenital adrenal hyperplasia begin
growing abnormally fast, but they stop growing earlier
than normal. Later in childhood, they are typically
shorter than normal but have well-developed trunks.

Women with adrenal virilization may develop facial
hair. Typically, their menstrual cycles are infrequent or
absent. They may also develop a deeper voice, a more
prominent Adam’s apple, and other masculine signs.

Diagnosis

Endocrinologists, doctors who specialize in the
diagnosis and treatment of glandular disorders, have
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KEY TERMS

Glucocorticoid—A hormone produced by the
adrenal gland; this hormone leads to an increase
in blood sugar and creation of sugar molecules by
the liver.

Hydrocortisone—A hormone in the group of glu-
cocorticoid hormones.

Prednisone—A drug that functions as a glucocorti-
coid hormone.

the most expertise to deal with adrenal virilization.
Some doctors who treat disorders of the internal
organs (internists) and doctors who specialize in treat-
ing the reproductive system of women (gynecologists)
may also be able to help patients with this disorder.

Diagnosis involves performing many laboratory
tests on blood samples from the patient. These tests
measure the concentration of different hormones.
Different abnormalities of the adrenal gland produce
a different pattern of hormonal abnormalities. These
tests can also help determine if the problem is adrenal
or ovarian. If a tumor is suspected, special X rays may
be done to visualize the tumor in the body. Final
diagnosis may depend on obtaining a tissue sample
from the tumor (biopsy), and examining it under a
microscope in order to verify its characteristics.

Treatment

Adrenal virilism caused by adrenal hyperplasia is
treated with daily doses of a glucocorticoid. Usually
prednisone is the drug of choice, but in infants hydro-
cortisone is usually given. Laboratory tests are usually
needed from time to time to adjust the dosage. Girls
with pseudohermaphrodism may require surgery to
make their external sex organs appear more normal. If
a tumor is causing the disorder, the treatment will
depend on the type and location of the tumor. Infor-
mation about the tumor cell type and the spread of the
tumor is used to decide the best kind of treatment for a
particular patient. If the tumor is cancerous, the patient
will require special treatment depending on how far the
cancer has advanced. Treatment can be a combination
of surgery, medications used to kill cancer cells (chemo-
therapy), and x rays or other high energy rays used to
kill cancer cells (radiation therapy). Sometimes the
doctor must remove the adrenal gland and the sur-
rounding tissues. If the tumor is benign, then surgically
removing the tumor may be the best option.
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Prognosis

Ongoing glucocorticoid treatment usually con-
trols adrenal virilism in cases of adrenal hyperplasia,
but there is no cure. If a cancerous tumor has caused
the disorder, patients have a better prognosis if they
have an early stage of cancer that is diagnosed quickly
and has not spread.

Resources

PERIODICALS

Willensy, D. “The Endocrine System.” AmericanHealth
April 1996: 92-3.

OTHER
Medline Plus: The Endocrine System. http://www.nlm.nih.
gov/medlineplus/endocrinesystem.html.

Richard H. Lampert

I Adrenalectomy
Definition

Adrenalectomy is the surgical removal of one or
both of the adrenal glands. The adrenal glands are
paired endocrine glands, one located above each kid-
ney, that produce hormones such as epinephrine, nor-
epinephrine, androgens, estrogens, aldosterone, and
cortisol. Adrenalectomy is usually performed by con-
ventional (open) surgery, but in selected patients sur-
geons may use laparoscopy. With laparoscopy,
adrenalectomy can be accomplished through four
very small incisions.

Purpose

Adrenalectomy is usually advised for patients
with tumors of the adrenal glands. Adrenal gland
tumors may be malignant or benign, but all typically
excrete excessive amounts of one or more hormones. A
successful procedure will aid in correcting hormone
imbalances, and may also remove cancerous tumors
that can invade other parts of the body. Occasionally,
adrenalectomy may be recommended when hormones
produced by the adrenal glands aggravate another
condition such as breast cancer.

Precautions

The adrenal glands are fed by numerous blood
vessels, so surgeons need to be alert to extensive bleed-
ing during surgery. In addition, the adrenal glands lie
close to one of the body’s major blood vessels (the
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Laparoscope—An instrument that enables the sur-
geon to see inside the abdominal cavity by means of
a thin tube that carries an image to a television
monitor.

Pancreas—An organ that secretes a number of
digestive hormones and also secretes insulin to
regulate blood sugar.

Pheochromocytoma—A tumor of specialized cells
of the adrenal gland.

Spleen—An organ that traps and breaks down red
blood cells at the end of their useful life and man-
ufactures some key substances used by the immune
system.

Vena cava—The large vein that drains directly into
the heart after gathering incoming blood from the
entire body.

vena cava), and to the spleen and the pancreas. The
surgeon needs to remove the gland(s) without damag-
ing any of these important and delicate organs.

Description
Open adrenalectomy

The surgeon may operate from any of four direc-
tions, depending on the exact problem and the
patient’s body type.

In the anterior approach, the surgeon cuts into the
abdominal wall. Usually the incision will be horizon-
tal, just under the rib cage. If the surgeon intends to
operate on only one of the adrenal glands, the incision
will run under just the right or the left side of the rib
cage. Sometimes a vertical incision in the middle of the
abdomen provides a better approach, especially if
both adrenal glands are involved.

In the posterior approach, the surgeon cuts into the
back, just beneath the rib cage. If both glands are to be
removed, an incision is made on each side of the body.
This approach is the most direct route to the adrenal
glands, but it does not provide quite as clear a view of
the surrounding structures as the anterior approach.

In the flank approach, the surgeon cuts into the
patient’s side. This is particularly useful in massively
obese patients. If both glands need to be removed, the
surgeon must remove one gland, repair the surgical
wound, turn the patient onto the other side, and repeat
the entire process.
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Adrenocorticotropic hormone test

The last approach involves an incision into the
chest cavity, either with or without part of the incision
into the abdominal cavity. It is used when the surgeon
anticipates a very large tumor, or if the surgeon needs
to examine or remove nearby structures as well.

Laparoscopic adrenalectomy

This technique does not require the surgeon to open
the body cavity. Instead, four small incisions (about 1/2
in diameter each) are made into a patient’s flank, just
under the rib cage. A laparoscope, which enables the
surgeon to visualize the inside of the abdominal cavity
on a television monitor, is placed through one of the
incisions. The other incisions are for tubes that carry
miniaturized versions of surgical tools. These tools are
designed to be operated by manipulations that the sur-
geon makes outside the body.

Preparation

Most aspects of preparation are the same as in
other major operations. In addition, hormone imbalan-
ces are often a major challenge. Whenever possible,
physicians will try to correct hormone imbalances
through medication in the days or weeks before surgery.
Adrenal tumors may cause other problems such as
hypertension or inadequate potassium in the blood,
and these problems also should be resolved if possible
before surgery is performed. Therefore, a patient may
take specific medicines for days or weeks before surgery.

Most adrenal tumors can be imaged very well with
a CT scan or MRI, and benign tumors tend to look
different on these tests than do cancerous tumors.
Surgeons may order a CT scan, MRI, or scintigraphy
(viewing of the location of a tiny amount of radio-
active agent) to help locate exactly where the tumor is.

The day before surgery, patients will probably
have an enema to clear the bowels. In patients with
lung problems or clotting problems, physicians may
advise special preparations.

Aftercare

Patients stay in the hospital for various lengths of
time after adrenalectomy. The longest hospital stays
are required for open surgery using an anterior
approach; hospital stays of about three days are indi-
cated for open surgery using the posterior approach or
for laparoscopic adrenalectomy.

The special concern after adrenalectomy is the
patient’s hormone balance. There may be several sets
of lab tests to define hormone problems and monitor
the results of drug treatment. In addition, blood
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pressure problems and infections are more common
after removal of certain types of adrenal tumors.

As with most open surgery, surgeons are also
concerned about blood clots forming in the legs and
traveling to the lungs (venous thromboembolism),
bowel problems, and postoperative pain. With laparo-
scopic adrenalectomy, these problems are somewhat
less difficult, but they are still present.

Risks

The special risks of adrenalectomy involve major
hormone imbalances, caused by the underlying dis-
ease, the surgery, or both.These can include problems
with wound healing itself, blood pressure fluctuations,
and other metabolic problems.

Other risks are typical of many operations.These
include:
« bleeding
. damage to adjacent organs (spleen, pancreas)
« loss of bowel function
« blood clots in the lungs
« lung problems
. surgical infections
. pain
. extensive scarring

Resources

BOOKS

Sippel, Rebecca S. “Endocrine Surgery” In Chen, Herbert.
Hllustrative Handbook of General Surgery. New York:
Springer, 2010.

Richard H. Lampert

Adrenocortical insufficiency see Addison’s
disease

I Adrenocorticotropic
hormone test

Definition

Adrenocorticotropic hormone test (also known
as an ACTH test or a corticotropin test) measures
pituitary gland function.
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KEY TERMS

Adrenal glands—A pair of endocrine glands that lie
on top of the kidneys.

Pituitary gland—The most important of the endo-
crine glands, glands that release hormones directly
into the bloodstream; sometimes called the master
gland.

Purpose

The pituitary gland produces the hormone
ACTH, which stimulates the outer layer of the adrenal
gland (the adrenal cortex). ACTH causes the release of
the hormones hydrocortisone (cortisol), aldosterone,
and androgen. The most important of these hormones
released is cortisol. The ACTH test is used to deter-
mine if too much cortisol is being produced (Cushing’s
syndrome) or if not enough cortisol is being produced
(Addison’s disease).

Precautions

ACTH has diurnal variation, meaning that the
levels of this hormone vary according to the time of
day. The highest levels occur in the morning hours.
Testing for normal secretion, as well as for Cushing’s
disease, may require multiple samples. For sequential
follow-up, a blood sample analyzed for ACTH should
always be drawn at the same time each day.

ACTH can be directly measured by an analyzing
method (immunoassay) in many large laboratories.
However, smaller laboratories are wusually not
equipped to perform this test and they may need to
send the blood sample to a larger laboratory. Because
of this delay, results may take several days to obtain.

Description

ACTH production is partly controlled by an area
in the center of the brain (the hypothalamus) and
partly controlled by the level of cortisol in the blood.
When ACTH levels are too high, cortisol production
increases to suppress ACTH release from the pituitary
gland. If ACTH levels are too low, the hypothalamus
produces corticotropin-releasing hormone (CRH) to
stimulate the pituitary gland to make more ACTH.
ACTH levels rise in response to stress, emotions,
injury, infection, burns, surgery, and decreased blood
pressure.
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Cushing’s syndrome

Cushing’s syndrome is caused by an abnormally
high level of circulating hydrocortisone. The high level
may be the result of an adrenal gland tumor or
enlargement of both adrenal glands due to a pituitary
tumor. The high level of hydrocortisone may be the
result of taking corticosteroid drugs for a long time.
Corticosteroid drugs are widely used for inflammation
in disorders like rheumatoid arthritis, inflammatory
bowel disease, and asthma.

Addison’s disease

Addison’s disease is a rare disorder in which
symptoms are caused by a deficiency of hydrocorti-
sone and aldosterone. The most common cause of this
disease is an autoimmune disorder. The immune sys-
tem normally fights foreign invaders in the body like
bacteria. In an autoimmune disorder, the immune
systems attacks the body. In this case, the immune
system produces antibodies that attack the adrenal
glands. Addison’s disease generally progresses slowly,
with symptoms developing gradually over months or
years. However, acute episodes, called Addisonian
crises, are brought on by infection, injury, or other
stresses. Diagnosis is generally made if the patient fails
to respond to an injection of ACTH, which normally
stimulates the secretion of hydrocortisone.

Preparation

A person’s ACTH level is determined from a
blood sample. The patient must fast from midnight
until the test the next morning. This means that the
patient cannot eat or drink anything after midnight
except water. The patient must also avoid radioiso-
tope scanning tests or recently administered radioiso-
topes prior to the blood test.

Risks

The risks associated with this test are minimal.
They may include slight bleeding from the location
where the blood was drawn. The patient may feel
faint or lightheaded after the blood is drawn. Some-
times the patient may have an accumulation of blood
under the puncture site (hematoma) after the test.

Normal results

Each laboratory will have its own set of normal
values for this test. The normal values can range from:
Morning (4-8 a.m.) 8§-100 pg/mL or 10-80 ng/L (SI
units); Evening (810 p.m.) less than 50 pg/mL or less
than 50 ng/L (SI units).
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Adrenoleukodystrophy

Abnormal results

In Cushing’s syndrome, high levels of ACTH may be
caused by ACTH-producing tumors. These tumors may
be either in the pituitary or in another area (like tumors
from lung cancer or ovarian cancer). Low ACTH levels
may be caused by adrenal enlargement due to high levels
of cortisol and feedback to the pituitary.

In Addison’s disease, high levels of ACTH may be
caused by adrenal gland diseases. These diseases
decrease adrenal hormones and the pituitary attempts
to increase functioning. Low levels of ACTH may
occur because of decreased pituitary function.

Resources

BOOKS

Pagana, Kathleen Deska, and Timothy J. Pagana.Mosby’s
Manual of Diagnostic and Laboratory Tests. 4th ed. St.
Louis: Mosby, 2009.

Janis O. Flores

Adrenogenital syndrome see Adrenal
virilism

I Adrenoleukodystrophy
Definition

Adrenoleukodystrophy is a rare genetic disease
characterized by a loss of myelin surrounding nerve
cells in the brain and progressive adrenal gland
dysfunction.

Description

Adrenoleukodystrophy (ALD) is a member of a
group of diseases, leukodystrophies, that cause damage
to the myelin sheath of nerve cells. Approximately one
in 100,000 people is affected by ALD. There are three
basic forms of ALD: childhood, adult-onset, and neo-
natal. The childhood form of the disease is the classical
form and is the most severe. Childhood ALD is pro-
gressive and usually leads to total disability or death. It
affects only boys because the genetic defect is sex-linked
(carried on the X chromosome). Onset usually occurs
between ages four and ten and can include many differ-
ent symptoms, not all of which appear together. The
most common symptoms are behavioral problems and
poor memory. Other symptoms frequently seen are
loss of vision, seizures, poorly articulated speech, diffi-
culty swallowing, deafness, problems with gait and
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Amniocentesis—The collection of amniotic fluid
through a needle inserted through the abdomen.
Used to collect fetal cells for genetic analysis.

Ataxia—Loss of coordination of muscular

movement.
Hypertonia—Having excessive muscular tone.

Myelin—A layer that encloses nerve cells and some
axons and is made largely of lipids and lipoproteins.

Neuropathy—A disease or abnormality of the
peripheral nerves.

coordination, fatigue, increased skin pigmentation,
and progressive dementia.

The adult-onset form of the disease, also called
adrenomyeloneuropathy, is milder, progresses slowly,
is usually associated with a normal life span, and
usually appears between ages 21-35. Symptoms may
include progressive stiffness, weakness, or paralysis of
the lower limbs and loss of coordination. Brain func-
tion deterioration may also been seen. Women who
are carriers of the disease occasionally experience the
same symptoms, as well as others, including ataxia,
hypertonia (excessive muscle tone), mild peripheral
neuropathy, and urinary problems. The neonatal
form affects both male and female infants and may
produce mental retardation, facial abnormalities,
seizures, retinal degeneration, poor muscle tone,
enlarged liver, and adrenal dysfunction. Neonatal
ALD usually progresses rapidly.

Causes and symptoms

The genetic defect in ALD causes a decrease in the
ability to degrade very long chain fatty acids. These
build up in the adrenal glands, brain, plasma, and
fibroblasts. The build-up of very long chain fatty
acids interferes with the ability of the adrenal gland
to convert cholesterol into steroids and causes demye-
lination of nerves in the white matter of the brain.
Demyelinated nerve cells are unable to function

properly.

Diagnosis

Diagnosis is made based on observed symptoms, a
biochemical test, and a family history. The biochem-
ical test detects elevated levels of very long chain fatty
acids in samples from amniocentesis, chorionic villi,
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plasma, red blood cells, or fibroblasts. A family his-
tory may indicate the likelihood of ALD because the
disease is carried on the X-chromosome by the female
lineage of families.

Treatment

Treatment for all forms of ALD consists of treating
the symptoms and supporting the patient with physical
therapy, psychological counseling, and special educa-
tion in some cases. There is no cure for this disease, and
there are no drugs that can reverse demyelination of
nerve and brain cells. Dietary measures consist of
reducing the intake of foods high in fat, which are a
source of very long chain fatty acids. A mixture called
Lorenzo’s Oil has been shown to reduce the level of
long chain fatty acids if used long term; however, the
rate of myelin loss is unaffected. Experimental bone
marrow transplantation has not been very effective.

Prognosis

Prognosis for childhood and neonatal ALD
patients is poor because of the progressive myelin
degeneration. Death usually occurs between one and
ten years after onset of symptoms.

Prevention

Since ALD is a genetic disease, prevention is largely
limited to genetic counseling and fetal monitoring
through amniocentesis or chorionic villus sampling.

Resources

BOOKS

Beers, Mark H., Robert S. Porter, and Thomas V. Jones,
eds.The Merck Manual of Diagnosis and Therapy. 18th
ed. Whitehouse Station, NJ: Merck Research Labora-
tories, 2006.

John T. Lohr PhD

Adrenomyeloneuropathy see
Adrenoleukodystrophy

I Adult respiratory distress
syndrome

Definition

Adult respiratory distress syndrome (ARDS), also
called acute respiratory distress syndrome, is a type of
lung (pulmonary) failure that may result from any
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disease that causes large amounts of fluid to collect in
the lungs. ARDS is not itself a specific disease, but a
syndrome, a group of symptoms and signs that make
up one of the most important forms of lung or respira-
tory failure. It can develop quite suddenly in persons
whose lungs have been perfectly normal. Very often
ARDS is a true medical emergency. The basic fault is
a breakdown of the barrier, or membrane, that nor-
mally keeps fluid from leaking out of the small blood
vessels of the lung into the breathing sacs (the alveoli).

Description

Another name for ARDS is shock lung. Its formal
name is misleading, because children, as well as adults,
may be affected. In the lungs the smallest blood vessels,
or capillaries, make contact with the alveoli, tiny air
sacs at the tips of the smallest breathing tubes (the
bronchi). This is the all-important site where oxygen
passes from air that is inhaled to the blood, which
carries it to all parts of the body. Any form of lung
injury that damages this point of contact, called the
alveolo-capillary junction, will allow blood and tissue
fluid to leak into the alveoli, eventually filling them so
that air cannot enter. The result is the type of breathing
distress called ARDS. ARDS is one of the major causes
of excess fluid in the lungs, the other being heart failure.

Along with fluid there is a marked increase in
inflamed cells in the lungs. There also is debris left
over from damaged lung cells, and fibrin, a semi-
solid material derived from blood in the tissues. Typ-
ically these materials join together with large mole-
cules in the blood (proteins), to form hyaline
membranes. These membranes are very prominent in
premature infants who develop respiratory distress syn-
drome; it is often called hyaline membrane disease. If
ARDS is very severe or lasts a long time, the lungs do
not heal, but rather become scarred, a process known as
fibrosis. The lack of a normal amount of oxygen causes
the blood vessels of the lung to become narrower, and
in time they, too, may become scarred and filled with
clotted blood. The lungs as a whole become very “stiff,”
and it becomes much harder for the patient to breathe.

Causes and symptoms

A very wide range of diseases or toxic substances,
including some drugs, can cause ARDS. They include:

. Breathing in (aspiration) of the stomach contents
when regurgitated, or salt water or fresh water from
nearly drowning

. Inhaling smoke, as in a fire; toxic materials in the air,
such as ammonia or hydrocarbons; or too much oxy-
gen, which itself can injure the lungs
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Adult respiratory distress syndrome

KEY TERMS

Alveoli—The tiny air sacs at the ends of the breathing
tubes of the lung where oxygen normally is taken up
by the capillaries to enter the circulation.

Aspiration—The process in which solid food,
liquids, or secretions that normally are swallowed
are, instead, breathed into the lungs.

Capillaries—The smallest arteries which, in the lung,
are located next to the alveoli so that they can pick
up oxygen from inhaled air.

. Infection by a virus or bacterium, or sepsis, a wide-
spread infection that gets into the blood

. Massive trauma, with severe injury to any part of the
body

« Shock with persistently low blood pressure may not in
itself cause ARDS, but it can be an important factor

« A blood clotting disorder called disseminated intra-
vascular coagulation, in which blood clots form in
vessels throughout the body, including the lungs

« A large amount of fat entering the circulation and
traveling to the lungs, where it lodges in small blood
vessels, injuring the cells lining the vessel walls

« An overdose of a narcotic drug, a sedative, or, rarely,
aspirin

. Inflammation of the pancreas (pancreatitis), when
blood proteins, called enzymes, pass to the lungs
and injure lung cells

« Severe burn injury

« Injury of the brain, or bleeding into the brain, from
any cause may be a factor in ARDS for reasons that
are not clear. Convulsions also may cause some cases

Usually ARDS develops within one to two days of
the original illness or injury. The person begins to take
rapid but shallow breaths. The doctor who listens to
the patient’s chest with a stethoscope may hear “crack-
ling” or wheezing sounds. The low blood oxygen
content may cause the skin to appear mottled or even
blue. As fluid continues to fill the breathing sacs, the
patient may have great trouble breathing, take very
rapid breaths, and gasp for air.

Diagnosis

A simple test using a device applied to the ear will
show whether the blood is carrying too little oxygen,
and this can be confirmed by analyzing blood taken
from an artery. The chest x ray may be normal in the
early stages, but, in a short time, fluid will be seen where
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Face mask—The simplest way of delivering a high
level of oxygen to patients with ARDS or other low-
oxygen conditions.

Steroids—A class of drugs resembling normal body
substances that often help control inflammation in
the bodly tissues.

Ventilator—A mechanical device that can take over
the work of breathing for a patient whose lungs are
injured or are starting to heal.

it does not belong. The two lungs are about equally
affected. A heart of normal size indicates that the prob-
lem actually is ARDS and not heart failure. Another
way a physician can distinguish between these two
possibilities is to place a catheter into a vein and
advance it into the main artery of the lung. In this
way, the pressure within the pulmonary capillaries can
be measured. Pressure within the pulmonary capillaries
is elevated in heart failure, but normal in ARDS.

Treatment

The three main goals in treating patients with
ARDS are:

. To treat whatever injury or disease has caused ARDS.
Examples are: to treat septic infection with the proper
antibiotics, and to reduce the level of oxygen therapy if
ARDS has resulted from a toxic level of oxygen.

« To control the process in the lungs that allows fluid
to leak out of the blood vessels. At present there is no
certain way to achieve this. Certain steroid hormones
have been tried because they can combat inflamma-
tion, but the actual results have been disappointing.

. To make sure the patient gets enough oxygen until
the lung injury has had time to heal. If oxygen deliv-
ered by a face mask is not enough, the patient is
placed on a ventilator, which takes over breathing,
and, through a tube placed in the nose or mouth (or
an incision in the windpipe), forces oxygen into the
lungs. This treatment must be closely supervised, and
the pressure adjusted so that too much oxygen is not
delivered.

Patients with ARDS should be cared for in an
intensive care unit, where experienced staff and all
needed equipment are available. Enough fluid must be
provided, by vein if necessary, to prevent dehydration.
Also, the patient’s nutritional state must be maintained,
again by vein, if oral intake is not sufficient.
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Prognosis

If the patient’s lung injury does not soon begin to
heal, the lack of sufficient oxygen can injure other
organs, such as the kidneys. There always is a risk
that bacterial pneumonia will develop at some point.
Without prompt treatment, as many as 90% of
patients with ARDS can be expected to die. With
modern treatment, however, about half of all patients
will survive. Those who do live usually recover com-
pletely, with little or no long-term breathing difficulty.
Lung scarring is a risk after a long period on a ven-
tilator, but it may improve in the months after the
patient is taken off ventilation. Whether a particular
patient will recover depends to a great extent on
whether the primary disease that caused ARDS to
develop in the first place can be effectively treated.

Prevention

The only way to prevent ARDS is to avoid those
diseases and harmful conditions that damage the lung.
For instance, the danger of aspirating stomach con-
tents into the lungs can be avoided by making sure a
patient does not eat shortly before receiving general
anesthesia. If a patient needs oxygen therapy, as low a
level as possible should be given. Any form of lung
infection, or infection anywhere in the body that gets
into the blood, must be treated promptly to avoid the
lung injury that causes ARDS.

Resources

BOOKS

Mehta, Manish. “Adult Respiratory Distress Syndrome.” In
Mehta, Manish, and Arun Matthews. The Hospitalist
Manual. Shelton, CT; pmph usa, 2009.

ORGANIZATIONS

National Heart Lung and Blood Institute Health Informa-
tion Center, P.O. Box 30105, Bethesda, MD, 20824-
0105, (301) 592-8573, (240) 629-3246, http://
www.nhlbi.nih.gov.

National Respiratory Distress Syndrome Foundation, P.O.
Box 723, Montgomeryville, PA, 18936, (215) 822-3585,
http://membrane.com/philanet/rds/.

David A. Cramer MD

AFP test see Alpha-fetoprotein test
African American health see Minority health

African sleeping sickness see Sleeping
sickness

African trypanosomiasis see Sleeping
sickness
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Agammaglobulinemia see Common variable
immunodeficiency

Aggression see Conduct disorder

I Aging
Definition

Starting at what is commonly called middle age,
operations of the human body begin to be more vul-
nerable to daily wear and tear; there is a general
decline in physical, and possibly mental, functioning.
The length of life is often into the 70s. The upward
limit of the life span, however, can be as high as 120
years. During the latter half of life, an individual is
more prone to having problems with the various
functions of the body and to develop any number of
chronic or fatal diseases. The cardiovascular, diges-
tive, excretory, nervous, reproductive and urinary
systems are particularly affected. The most common
diseases of aging include Alzheimer’s, arthritis, can-
cer, diabetes, depression, and heart disease.

Description

Human beings reach a peak of growth and devel-
opment around the time of their mid 20s. Aging is the
normal transition time after that flurry of activity.
Although there are quite a few age-related changes
that tax the body, disability is not necessarily a part
of aging. Health and lifestyle factors together with the
genetic makeup of the individual, and determines the
response to these changes. Body functions that are
most often affected by age include:

« Hearing, which declines especially in relation to the
highest pitched tones

« The proportion of fat to muscle, which may increase
by as much as 30%. Typically, the total padding of
body fat directly under the skin thins out and accu-
mulates around the stomach. The ability to excrete
fats is impaired, and therefore the storage of fats
increases, including cholesterol and fat-soluble
nutrients

« The amount of water in the body decreases, which
therefore decreases the absorption of water-soluble
nutrients. Also, there is less saliva and other lubricat-
ing fluids

« The liver and the kidneys cannot function as effi-
ciently, thus affecting the elimination of wastes
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Aging

« A decrease in the ease of digestion, with a decrease in
stomach acid production

« A loss of muscle strength and coordination, with an
accompanying loss of mobility, agility, and
flexibility

« A decline in sexual hormones and sexual functioning

« A decrease in the sensations of taste and smell

« Changes in the cardiovascular and respiratory sys-
tems, leading to decreased oxygen and nutrients
throughout the body

« Decreased functioning of the nervous system so that
nerve impulses are not transmitted as efficiently,
reflexes are not as sharp, and memory and learning
are diminished

« A decrease in bone strength and density

« Hormone levels, which gradually decline. The thy-
roid and sexual hormones are particularly affected

« Declining visual abilities. Age-related changes may
lead to diseases such as macular degeneration

« A compromised ability to produce vitamin D from
sunlight

« A reduction in protein formation leading to shrink-
age in muscle mass and decreased bone formation,
possibly leading to osteoporosis

Causes and symptoms

There are several theories as to why the aging
body loses functioning. It may be that several factors
work together or that one particular factor is at work
more than others in a given individual.

. Programmed senescence, or aging clock, theory. The
aging of the cells of each individual is programmed
into the genes, and there is a preset number of possi-
ble rejuvenations in the life of a given cell. When cells
die at a rate faster than they are replaced, organs do
not function properly, and they are soon unable to
maintain the functions necessary for life.

Genetic theory. Human cells maintain their own seed
of destruction at the level of the chromosomes.

Connective tissue, or cross-linking theory. Changes in
the make-up of the connective tissue alter the stability
of body structures, causing a loss of elasticity and
functioning, and leading to symptoms of aging.

Free-radical theory. The most commonly held theory
of aging, it is based on the fact that ongoing chemical
reactions of the cells produce free radicals. In the pres-
ence of oxygen, these free radicals cause the cells of the
body to break down. As time goes on, more cells die or
lose the ability to function, and the body soon ceases to
function as a whole.
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KEY TERMS

Antioxidants—Substances that reduce the damage
of the highly reactive free radicals that are the
byproducts of the cells.

Alzheimer’s disease—A condition causing a
decline in brain function that interferes with the
ability to reason and to perform daily activities.

Senescence—Aging.

Vata—One of the three main constitutional types
found under Ayurvedic principles. Keeping one’s
particular constitution in balance is considered
important in maintaining health.

Immunological theory. There are changes in the
immune system as it begins to wear out, and the
body is more prone to infections and tissue damage,
which may finally cause death. Also, as the system
breaks down, the body is more apt to have auto-
immune reactions, in which the body’s own cells are
mistaken for foreign material and are destroyed or
damaged by the immune system.

Diagnosis

Many problems can arise due to age-related changes
in the body. Although there is no one test to be given, a
thorough physical exam and a basic blood screening and
blood chemistry panel can point to areas in need of
further attention. When older people become ill, the
first signs of disease are often nonspecific. Further
exams should be conducted if any of the following occur:

« diminished or lack of desire for food
« increasing confusion

. failure to thrive

. urinary incontinence

« dizziness

. weight loss

. falling

Treatment

For the most part, doctors prescribe medications
to control the symptoms and diseases of aging. In the
United States, about two-thirds of people 65 and
older take medications for various complaints. More
women than men use these medications. The most
common drugs used by the elderly are painkillers,
diuretics or water pills, sedatives, cardiac drugs, anti-
biotics, and mental health drugs.
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Estrogen replacement therapy (ERT) is commonly
prescribed to postmenopausal women for symptoms of
aging. It is often used in conjunction with progesterone.
ERT functions to help keep bones strong, reduce risk of
heart disease, restore vaginal lubrication, and improve
skin elasticity. Evidence suggests that it may also help
maintain mental functions.

Expected results

Aging is unavoidable, but major physical impair-
ment is not. People can lead a healthy, disability-free
life well through their later years. A well established
support system of family, friends, and health care
providers, together with focus on good nutrition
and lifestyle habits and good stress management,
can prevent disease and lessen the impact of chronic
conditions.

Alternative treatment

Nutritional supplements

Consumption of a high quality multivitamin is
recommended. Common nutritional deficiencies con-
nected with aging include B vitamins, vitamins A and
C, folic acid, calcium, magnesium, zinc, iron, chro-
mium, and trace minerals. Since stomach acids may be
decreased, it is suggested that the use of a powdered
multivitamin formula in gelatin capsules be used, as
this form is the easiest to digest. Such formulas may
also contain enzymes for further help with digestion.

Antioxidants can help to neutralize damage by the
free radical actions thought to contribute to problems
of aging. They are also helpful in preventing and treat-
ing cancer and in treating cataracts and glaucoma.
Supplements that serve as antioxidants include:

. Vitamin E, 400-1,000 IUs daily. Protects cell mem-
branes against damage. It shows promise in preven-
tion against heart disease, and Alzheimer’s and
Parkinson’s diseases.

« Selenium, 50 mg taken twice daily. Research suggests
that selenium may play a role in reducing the risk of
cancer.

. Beta-carotene, 25,000-40,000 IUs daily. May help in
treating cancer, colds and flu, arthritis, and immune
support.

. Vitamin C, 1,000-2,000 mg per day. It may cause
diarrhea in large doses. If this occurs, however, all
that is needed is a decrease in the dosage.

Other supplements that are helpful in treating age-
related problems including:
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« Bj»/B-complex vitamins; studies show that B, may
help reduce mental symptoms, such as confusion,
memory loss, and depression.

« Coenzyme Q10 may be helpful in treating heart dis-
ease, as up to three-quarters cardiac patients have
been found to be lacking in this heart enzyme.

Hormones

The following hormone supplements may be
taken to prevent or to treat various age-related prob-
lems. However, caution should be taken before begin-
ning treatment, and the patient should consult his or
her health care professional.

DHEA improves brain functioning and serves as a
building block for many other important hormones in
the body. It may be helpful in restoring declining hor-
mone levels and in building up muscle mass, strength-
ening the bones, and maintaining a healthy heart.

Melatonin may be helpful for insomnia. It has
also been used to help fight viruses and bacterial
infections, reduce the risk of heart disease, improve
sexual functioning, and to protect against cancer.

Human growth hormone (hGH) has been shown
to regulate blood sugar levels and to stimulate bone,
cartilage, and muscle growth while reducing fat.

Herbs

Garlic (Allium sativa) is helpful in preventing
heart disease, as well as improving the tone and texture
of skin. Garlic stimulates liver and digestive system
functions, and also helps in dealing with heart disease
and high blood pressure.

Siberian ginseng (Eleutherococcus senticosus)
supports the adrenal glands and immune functions.
It is believed to be helpful in treating problems related
to stress. Siberian ginseng also increases mental and
physical performance, and may be useful in treating
memory loss, chronic fatigue, and immune
dysfunction.

Proanthocyanidins, or PCO, are Pycnogenol,
derived from grape seeds and skin, and from pine
tree bark, and may help in the prevention of cancer
and poor vision.

In Ayurvedic medicine, aging is described as a
process of increased vata, in which there is a tendency
to become thinner, drier, more nervous, more rest-
less, and more fearful, while having a loss of appetite
as well as sleep. Bananas, almonds, avocados, and
coconuts are some of the foods used in correcting
such conditions. One of the main herbs used for
such conditions is gotu kola (Centella asiatica),
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Agoraphobia

which is used to revitalize the nervous system and
brain cells and to fortify the immune system. Gotu
kola is also used to treat memory loss, anxiety, and
insomnia.

In Chinese medicine, most symptoms of aging are
regarded as symptoms of a yin deficiency. Moistening
foods such as millet, barley soup, tofu, mung beans,
wheat germ, spirulina, potatoes, black sesame seeds,
walnuts, and flax seeds are recommended. Jing tonics
may also be used. These include deer antler, dodder
seeds, processed rehmannia, longevity soup, mussels,
and chicken.

Prevention

Preventive health practices such as healthy diet,
daily exercise, stress management, and control of life-
style habits such as smoking and drinking, can
lengthen the life span and improve the quality of life
as people age. Exercise can improve the appetite, the
health of the bones, the emotional and mental out-
look, and the digestion and circulation.

Drinking plenty of fluids aids in maintaining
healthy skin, good digestion, and proper elimination
of wastes. Up to eight glasses of water should be con-
sumed daily, along with plenty of herbal teas, diluted
fruit and vegetable juices, and fresh fruits and vegeta-
bles with high water content.

Because of a decrease in the sense of taste, older
people often increase their intake of salt, which can
contribute to high blood pressure and nutrient loss.
Use of sugar is also increased. Seaweeds and small
amounts of honey can be used as replacements.

Alcohol, nicotine, and caffeine all have potential
damaging effects, and should be limited or completely
eliminated from consumption.

A diet high in fiber and low in fat is recommended.
Processed foods should be replaced by complex car-
bohydrates, such as whole grains. If chewing becomes
a problem, there should be an increased intake of
protein drinks, freshly juiced fruits and vegetables,
and creamed cereals.

Resources

OTHER
“Anti-Aging-Nutritional Program.” http://www.healthy.
net/hwlibrarybooks/haas/ perform/antiagin.htm.

“Effects of Hormone in the Body.” http://www.antiaging.org/
Effects_ hGH.html.

“The Elderly-Nutritional Programs.” http://www.healthy.
net/hwlibrarybooks/haas/ lifestage/elderly.htm.
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“Evaluating the Elderly Patient: the Case for Assessment
Technology.” http://text.nlm.nih. gov/nih/ta/www/
01.html.

“Herbal Phytotherapy and the Elderly.” http://
www.healthy.net/hwlibrarybooks/hoffman/ elders/
elders.htm.

“Pharmacokinetics.” Merck & Co., Inc. (1995-2000). http://
www.merck.com/pubs/mmanual/section22/chapter304/
304a.htm.

“To a Long and Healthy Life.” http://www.healthy.net/
hwlibraryarticles/aesoph/longandhealthy.htm.

Patience Paradox

I Agoraphobia
Definition

The word agoraphobia is derived from Greek
words literally meaning “fear of the marketplace.”
The term is used to describe an irrational and often
disabling fear of being out in public.

Description

Agoraphobia is just one type of phobia, or irra-
tional fear. People with phobias feel dread or panic
when they face certain objects, situations, or activities.
People with agoraphobia frequently also experience
panic attacks, but panic attacks, or panic disorder,
are not a requirement for a diagnosis of agoraphobia.
The defining feature of agoraphobia is anxiety about
being in places from which escape might be embarrasing
or difficult, or in which help might be unavailable. The
person suffering from agoraphobia usually avoids the
anxiety-provoking situation and may become totally
housebound.

Causes and symptoms

Agoraphobia is the most common type of phobia,
and it is estimated to affect between 5-12% of Amer-
icans within their lifetime. Agoraphobia is twice as
common in women as in men and usually strikes
between the ages of 15-35.

The symptoms of the panic attacks that may
accompany agoraphobia vary from person to person,
and may include trembling, sweating, heart palpita-
tions (a feeling of the heart pounding against the
chest), jitters, fatigue, tingling in the hands and feet,
nausea, a rapid pulse or breathing rate, and a sense of
impending doom.
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KEY TERMS

Benzodiazepines—A group of tranquilizers often
used to treat anxiety.

Desensitization—A treatment for phobias that
involves exposing the phobic person to the feared
situation. It is often used in conjunction with relax-
ation techniques.

Phobia—An intense and irrational fear of a specific
object, activity, or situation.

Agoraphobia and other phobias are thought to be
the result of a number of physical and environmental
factors. For instance, they have been associated with
biochemical imbalances, especially related to certain
neurotransmitters (chemical nerve messengers) in the
brain. People who have a panic attack in a given sit-
uation (e.g., a shopping mall) may begin to associate
the panic with that situation and learn to avoid it.
According to some theories, irrational anxiety results
from unresolved emotional conflicts. All of these fac-
tors may play a role to varying extents in different
cases of agoraphobia.

Diagnosis

People who suffer from panic attacks should dis-
cuss the problem with a physician. The doctor can
diagnose the underlying panic or anxicty disorder
and make sure the symptoms aren’t related to some
other underlying medical condition.

The doctor makes the diagnosis of agoraphobia
based primarily on the patient’s description of his or
her symptoms. The person with agoraphobia experi-
ences anxiety in situations where escape is difficult or
help is unavailable—or in certain situations, such as
being alone. While many people are somewhat appre-
hensive in these situations, the hallmark of agorapho-
bia is that a person’s active avoidance of the feared
situation impairs his or her ability to work, socialize,
or otherwise function.

Treatment

Treatment for agoraphobia usually consists of
both medication and psychotherapy. Usually,
patients can benefit from certain antidepressants,
such as amitriptyline (Elavil), or selective serotonin
reuptake inhibitors, such as paroxetine (Paxil),
fluoxetine (Prozac), or sertraline (Zoloft). In addition,
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patients may manage panic attacks in progress with
certain tranquilizers called benzodiazepines, such as
alprazolam (Xanax) or clonazepam (Klonipin).

The mainstay of treatment for agoraphobia and
other phobias is cognitive behavioral therapy. A specific
technique that is often employed is called desensitiza-
tion. The patient is gradually exposed to the situation
that usually triggers fear and avoidance, and, with the
help of breathing or relaxation techniques, learns to
cope with the situation. This helps break the mental
connection between the situation and the fear, anxiety,
or panic. Patients may also benefit from psychodynami-
cally oriented psychotherapy, discussing underlying
emotional conflicts with a therapist or support group.

Prognosis

With proper medication and psychotherapy, 90%
of patients will find significant improvement in their
symptoms.

ORGANIZATIONS

American Psychiatric Association (APA), 1000 Wilson
Boulevard, Suite 1825, Arlington, VA, 22209, (888)
357-7924, apa@psych.org, http://www.psych.org.

Anxiety Disorders Association of America, 8730 Georgia
Ave. Suite 600, Silver Spring, MD, 20910, (240) 485-
1001, (140) 485-1035, http://www.adaa.org.

National Institute of Mental Health (NIMH), 6001
Executive Boulevard, Room 8184, MSC 9663,
Bethesda, MD 20892-9663, http://www.nimh.nih.gov/
site-info/ contact-nimh.shtml.

Robert Scott Dinsmoor

Agranulocytosis see Neutropenia

I AIDS
Definition

AIDS, or acquired immune deficiency syndrome,
is the end stage of an infectious disease caused by the
human immunodeficiency virus, or HIV. There are
two variants of the HIV virus, HIV-1 and HIV-2, both
of which ultimately cause AIDS. The virus damages
the immune system, leaving the patient vulnerable to
certain cancerous tumors and increasingly severe
opportunistic infections. HIV can be transmitted
whenever a body fluid containing the virus—semen,
saliva, blood, or breast milk—comes into contact
with a mucous membrane or the bloodstream itself.
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AIDS

Risk of acquiring HIV infection by entry site

Risk virus reaches Risk virus Risk
Entry site entry site enters inoculated
Conjunctiva Moderate Moderate Very low
Oral mucosa Moderate Moderate Low
Nasal mucosa Low Low Very low
Lower respiratory Very low Very low Very low
Anus Very high Very high Very high
Skin, intact Very low Very low Very low
Skin, broken Low High High
Sexual:
Vagina Low Low Moderate
Penis High Low Low
Ulcers (STD) High High Very high
Blood:
Products High High High
Shared needles High High Very high
Accidental needle Low High Low
Traumatic wound Moderate High High
Perinatal High High High

(Table by PreMediaGlobal. Reproduced by permission of Gale, a
part of Cengage Learning.)

A person can get AIDS through sexual intercourse,
anal or oral sex, childbirth, breastfeeding, blood
transfusion, tattoos or body piercing, or sharing
hypodermic needles.

Demographics

As 0f 2009, about 0.6% of the world’s population
was infected with HIV, or about 35 million people.
Ninety-five percent of these cases are in Africa or
southeastern Asia. About 25 million people have
died of AIDS since 1981, making the disease one of
the deadliest pandemics in history. In the United
States, the CDC’s recently revised estimates indicate
that about 945,000 people have been diagnosed with
AIDS since 1981, and about 1.2 million are currently
living with HIV infection. About a quarter of these
people are unaware that they are infected with the
virus. The CDC estimates that there are 56,300 new
cases of HIV infection in the United States each year.

The CDC gives the following statistics for specific
groups within the United States:

« Males account for 74% of persons with HIV infec-
tion in the United States, although worldwide, the
figure for males is 50%.

« In terms of race or ethnicity, 47% of persons with HIV
infection are African American, 34% are Caucasian,
17% are Hispanic, and 2% are Native American or
Asian American.
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« In terms of method of transmission, 50% of infected
persons are men who had sex with men; 33% had
high-risk heterosexual sex; 13% are injection drug
users; and the remainder are people who engaged in
more than one high-risk behavior.

« In terms of age group, one percent of infected per-
sons are under 13 years of age; 15% are between the
ages of 13 and 24; 26% are between the ages of 25
and 34; 32% are between the ages of 35 and 44; 20%
are between the ages of 45 and 54; 8% are 55 or
older.

A worrisome new trend as of 2009 is the return
and increase of high-risk behaviors among men who
have sex with men in Canada and the United States.
This trend appears to have been triggered by the
spread of methamphetamine addiction from the
West Coast to the Eastern Seaboard since the early
2000s.

AIDS in women

Women exposed to HIV infection through heter-
osexual contact are the most rapidly growing risk
group in the United States. The gender demographics
of HIV infection within the United States are chang-
ing, with women accounting for more new cases in
2009 than was the case in 1999. The percentage of
AIDS cases diagnosed in American women has risen
from 7% in 1985 to about 26% in 2006, the last year
for which data are available. According to the CDC, in
2006 approximately 278,400 women in the United
States were living with HIV/AIDS. The rate was high-
est among black women, who had 23 times as many
cases as Caucasian women and 4 times as many cases
as Hispanic women. About 75% of these women con-
tracted HIV through high-risk heterosexual activity;
almost all of the remainder acquired the infection
through needle sharing.

The prevalence of women with HIV in the
United States is low, however, compared to the rate
in many countries in the developing world. World-
wide, about half the people living with HIV are
women. According to the United Nations, in 2005
about 59% of women living in sub-Saharan Africa
are infected with HIV. The vast majority of them
were infected through having unprotected sex with
an infected male partner. One theory that has been
proposed to explain the higher rate of AIDS in
women in Africa is the prevalence of schistosomiasis
in the region. Schistosomiasis is a parasitic disease
caused by a trematode (a type of flatworm) that
affects as many as 50% of women in some parts of
Africa; while it is rarely fatal, schistosomiasis
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Because the immune system cells are destroyed by the AIDS virus, many different types of infections and cancers can develop,
taking advantage of a person’s weakened immune system. (/llustration by Electronic lllustrators Group. Reproduced by permission of

Gale, a part of Cengage Learning.)

damages the tissues lining the vagina, making them
more vulnerable to the AIDS virus.

AIDS in children

Since AIDS can be transmitted from an infected
mother to a fetus during pregnancy or to an infant
during the birth process or through breastfeeding, all
infants born to HIV-positive mothers are considered a
high-risk group. However, prenatal drug treatment of
HIV-positive mothers in developed countries has
reduced the number of children born infected with
HIV. In the developing world, drug treatment is either
not available or not affordable. According to the
United Nations Children’s Fund (UNICEF) world-
wide 2.3 million children under age 13 were living with
HIV in 2006. The previous year, about 380,000 children
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died of AIDS and more than half a million children
were newly infected. UNICEF estimates that at least 15
million children have lost at least one parent to AIDS.

AIDS is the leading causes of death in children
under age five in many parts of Africa and Southeast
Asia. One reason for this tragedy is that only 1% of
sexually active women in these regions get tested for
HIV infection, and these women can become pregnant
before they develop symptoms of the disease. The
interval between exposure to HIV and the develop-
ment of AIDS is shorter in children than in adults.
Infants infected with HIV have a high chance of devel-
oping AIDS within one year and dying before age
three. In the remainder, AIDS progresses more slowly;
the average child patient survives to about seven years
of age. Some survive into early adolescence.

93

(c) 2011 Cengage Learning. All Rights Reserved.

saiwv



AIDS

AIDS in older adults

The demographics of HIV infection among the
elderly have changed since the early days of the
AIDS epidemic. In the mid-1980s, most cases of
AIDS among older adults in the United States were
the result of transfusions with contaminated blood.
The introduction of effective screening tests for
blood products has virtually eliminated this path of
HIV transmission, however; as of 2009, almost all
cases of AIDS in seniors are the result of sexual activ-
ity. In the United States, about 10% of all cases of
AIDS occur in people over 50, and 3% in people over
60. About 35% of seniors who develop AIDS are
homosexual or bisexual men; others are heterosexual
men living in urban areas who engage in high-risk sex
with prostitutes. In addition, the number of older
adults with HIV/AIDS is rising; the CDC estimates
that by 2015, half of all persons living with HIV/AIDS
in North America will be over the age of 50.

One reason that sexually active seniors are par-
ticularly at risk for HIV infection is that they are
rarely concerned about contraception. Adults over
50 are five times more likely than younger people to
have unprotected sex because they think of condoms
as a method of birth control rather than a means of
preventing disease transmission. In addition, older
women have thinner and more fragile tissues lining
the walls of the vagina; these tissues are more likely to
be bruised or damaged during unprotected inter-
course, making it easier for the virus to enter the
underlying tissues. Several studies done in 2006 and
2007 reported that older women are less likely than
their younger counterparts to take precautions
against HIV infection, in part because they are less
sexually active than older men, and partly because
they do not perceive themselves as being at risk for
HIV infection.

According to the Merck Manual of Geriatrics,
“Practically no prevention information on AIDS is
targeted at elderly persons, although most elderly per-
sons are sexually active.” According to statistics com-
piled by the Centers for Disease Control and
Prevention, about 2100 men between the ages of 55
and 59 are diagnosed with HIV infection each year,
and 800 over the age of 65. Since the epidemic began in
1981, 15,000 adults over age 65 have been diagnosed
with HIV in the United States.

Description
Background

AIDS is now considered a pandemic because it
has spread to every country in the world. According to
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the World Health Organization (WHO), 34 million
people around the world were living with HIV infec-
tion in 2009; 2.1 million people died in 2008 from the
disease, 330,000 of them children. Scientists think that
the virus that causes AIDS originated somewhere in
the African rainforest as an infection of chimpanzees
and Old World monkeys. At some point in the twen-
tieth century the virus jumped the species barrier from
monkeys into humans, most likely somewhere in west-
ern Africa. The earliest known case of HIV infection
was found in a blood sample collected from a man in
Kinshasa in the Congo in 1959. AIDS was first defined
as an epidemic human disease in June 1981 by the
Centers for Disease Control and Prevention (CDC).
The virus that causes AIDS was identified by two
teams of French and American scientists in 1983—
1984.

The first cases of AIDS in the United States were
not diagnosed until 1981, when the CDC reported a
cluster of five cases of an opportunistic lung infection
among homosexual men in Los Angeles. In the first 15
years of the epidemic, there were no effective treat-
ments for HIV infection (there is still no cure as of
2009). In 1996, a team of researchers in California
introduced a form of treatment known as highly active
antiretroviral therapy or HAART. While drug ther-
apy is not a cure for AIDS, it can slow the progress of
the disease and improve the patient’s quality of life.

Course

HIV infection progresses in stages as the virus
gradually weakens the body’s immune system. It
takes an average of 11 years for HIV infection to
progress to AIDS, although the disease progresses
faster in children and the elderly. AIDS is diagnosed
when the count of certain white blood cells in the
patient’s blood drops to a critical level or the patient
develops life-threatening tumors or opportunistic
infections.

In the early stage of HIV infection, the patient may
have no symptoms at all or a mild flu-like illness with
fever and headache within a few days or weeks of
getting infected. These symptoms usually go away with-
out treatment and the person feels normal, even though
they are a carrier and can transmit the infection to
others. The infected person may continue to feel well
for a period ranging from a few months to several years.

Risk factors

AIDS can be transmitted in several ways. The risk
factors for HIV transmission vary according to the
method of transmission.

GALE ENCYCLOPEDIA OF MEDICINE 4™ EDITION

(c) 2011 Cengage Learning. All Rights Reserved.



. Sexual contact. People at greatest risk are those who
do not practice safer sex by always using a condom,
those who have multiple sexual partners, those who
participate in anal intercourse, and those who have
sex with a partner who has HIV infection and/or
other sexually transmitted diseases (STDs). In the
United States and Europe, most cases of sexually
transmitted HIV infection result from homosexual
contact, whereas in Africa, the disease is spread pri-
marily through sexual intercourse among heterosex-
uals. Most people with AIDS in the United States are
between 25 and 44 years of age.

Transmission in pregnancy. High-risk mothers
include women sexually active with bisexual men,
intravenous drug users, and women living in neigh-
borhoods with a high rate of HIV infection among
heterosexuals. The chances of transmitting the dis-
ease to the child are higher in women in advanced
stages of the disease. Breast feeding increases the risk
of HIV transmission as HIV passes into breast milk.
The rate of pediatric HIV transmission in the United
States had decreased substantially because of HIV
testing and improved drug treatment for infected
mothers, so fewer than 1% of AIDS cases now
occur in children under age 15. In the developing
world, mother to infant transmission remains epi-
demic. In 2006, AIDS was the single most common
cause of death in children under age 5 in South
Africa, while worldwide children account for about
10% of all AIDS cases.

Exposure to contaminated blood. Risk of HIV trans-
mission among intravenous drug users increases with
the frequency and duration of intravenous use, fre-
quency of needle sharing, number of people sharing a
needle, and the rate of HIV infection in the local
population. In 2006, about 19% of men with AIDS
and 25% of women with AIDS contracted the dis-
ease through sharing needles during intravenous
drug injection. With the introduction of new blood
product screening in the mid-1980s, HIV transmis-
sion through blood transfusions became rare in the
developed world. However, contaminated blood is
still a significant source of infection in the developing
world.

Transmission via improperly sterilized tattooing or
body piercing needles.

Needle sticks or body fluid splashes among health
care professionals. Transmission through theses
sources accounts for fewer than 0.3% of all HIV
infections in the United States. This rate reflects the
emphasis on universal safety precautions (e.g., use of
gloves, face shields, proper disposal of needles)
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among health professionals and first

responders.

care

Some older adults are at higher risk than others of
HIV infection. In order to determine whether HIV
testing should be a personal priority, an adult 55
years of age or older should use the following checklist
of high-risk behaviors for 1978 and later:

« Shared needles for injecting drugs or steroids
. If a male, had unprotected sex with other males

. Had unprotected sex with someone known or sus-
pected to be infected with HIV

. Had a blood transfusion between 1978 and 1985
. Had another sexually transmitted disease

. Had unprotected sex with anyone with any of the five
previous risk factors

Causes and symptoms
Causes

The cause of AIDS is infection with human immu-
nodeficiency virus or HIV. HIV is a retrovirus that
reproduces by inserting its own genetic material into a
type of white blood cell called a CD4 lymphocyte.
When the virus copies break out of the infected white
blood cell, they attack other CD4 cells and the cycle
repeats. The virus has a short life cycle, needing as
little as 1.5 days to enter a cell, replicate, and release
new copies of itself to infect other cells. Eventually so
many of the white blood cells have been destroyed that
the body’s immune system is weakened and the person
can no longer fight off opportunistic infections. The
patient may also develop certain cancers associated
with a weakened immune system.

Symptoms

STAGES. The symptoms of HIV infection vary
according to the progress of the infection. As men-
tioned above, about 30% of patients develop an acute
syndrome resembling flu within a month of exposure
to HIV. The patient typically has a fever, headache,
swollen lymph nodes, and fatigue. This illness is called
acute retroviral syndrome or ARS. The symptoms
then disappear; however, the infected person is highly
contagious in this early phase and can readily pass on
the virus to others. The patient may or may not have
developed antibodies to HIV (a process known as
seroconversion) at this point; thus a test for HIV
infection in this early period may not yield positive
results even though the patient is in fact infected.

In the second phase, the virus may be silent, but
more commonly it produces complications. Patients in
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this stage of infection may have the following
symptoms:

« Swelling of the lymph nodes that lasts three months
or longer

« Fevers and night sweats

« Loss of energy

. Weight loss

. Frequent yeast infections of the vagina or mouth and

throat. Yeast infections of the mouth are sometimes
called thrush

« Skin rashes or flaky skin that does not go away

« Short-term memory loss. This symptom helps to
explain why HIV infection in seniors is often mis-
diagnosed as early-stage Alzheimer’s

In full-blown AIDS, the person develops one or
more of the following opportunistic infections. Death
usually results from one of these infections or from an
AIDS-related cancer.

. Lung infections: these include a type of pneumonia
caused by an organism known as Pneumocystis
Jirovecii, a yeast-like fungus; and tuberculosis.

« Mouth infections: these include oral candidiasis, or
thrush.

. Infections of the digestive tract: these include para-
sitic as well as bacterial infections, and are often
marked by severe diarrhea.

« Infections of the central nervous system: these include
meningitis and toxoplasmosis. AIDS dementia com-
plex (ADC), which is often misdiagnosed as Alzheim-
er’s disease, is caused by destruction of brain tissue by
toxins secreted by HIV. AIDS dementia complex
affects between 10 and 20% of AIDS patients in the
United States and is often the first symptom of full-
blown AIDS. Like Alzheimer’s, ADC is characterized
by memory loss, inability to concentrate, loss of
motor ability, poor balance, and mood changes.

AIDS-related cancers include Kaposi’s sarcoma, a
skin cancer occasionally found in older men who do
not have HIV infection; and cervical cancers in
women. AIDS patients are also at increased risk of
developing Hodgkin’s disease, Burkitt’s lymphoma,
and cancers of the anus or rectum.

Diagnosis

The diagnosis of HIV infection and AIDS is com-
plicated by the fact that many people are afraid to be
tested for the disease. They may fear that a positive test
will lead to the loss of housing, jobs, relationships, or
the chance to complete their education. Because many
infected persons put off getting tested and telling their
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partners, the disease continues to spread. In 2006, the
CDC recommended routine HIV screening for all
adults, adolescents, and pregnant women within health
care settings, not just those considered to be high-risk.
As 0f 2009, the CDC recommends that people engaging
in high-risk behaviors be tested for HIV infection every
year.

Examination

The patient’s history is often the most important
single diagnostic clue to HIV infection, particularly if
he or she admits to unsafe sexual practices or intra-
venous drug use. If the doctor suspects HIV infection
on the basis of the flu-like symptoms of acute retro-
viral syndrome, or if the patient requests HIV testing,
the doctor will usually order appropriate blood or oral
fluid tests.

AIDS-related dementia is the first symptom to
appear in 4-15% of patients with AIDS in the United
States. In those cases the doctor will include a neuro-
logic examination and a mental status examination as
part of the office physical. The patient may be referred
to a psychiatrist for further evaluation if he or she
appears to be suicidal or homicidal.

Tests

LABORATORY TESTS. Testing for HIV is a two-step
process. The first test is a screening test, which usually
involves taking a sample of the patient’s blood. There
are also newer screening tests that can use a sample of
the person’s urine or saliva. These rapid screening tests
look for antibodies to the HIV virus and give results in
about 20 minutes. If the person tests positive for HIV
infection, a second test, called a Western blot test, is
performed. This test uses a technique for separating
out proteins in a blood sample to identify antibodies
against HIV.

In 1996 the Food and Drug Administration
(FDA) approved a test kit that people can use at
home called the Home Access HIV-1 Test. The person
pricks their finger on a special blotting card and mails
it back to the company. The sample is identified only
by a code number, which allows the person to remain
completely anonymous. The test costs about $45 and
results are available in seven days.

An important point to keep in mind is that it may
take the body several weeks to three months after a
person is infected to produce enough antibodies to
HIV to be detected by a blood test. This period of
time is called the window period. A person who tests
negative for HIV infection after high-risk behaviors
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should wait three months and have another blood test
to make sure they are not infected.

The doctor may also order a complete blood
count and a stool test if the patient is suspected of
having intestinal parasites.

IMAGING TESTS. The doctor may order a chest x-ray
if opportunistic infections of the lung are suspected, or a
magnetic resonance imaging (MRI) study of the brain if
the patient has signs of AIDS dementia complex (ADC).

Diagnosis in children

The CDC recommends HIV testing as a part of
standard prenatal care for all pregnant women. When
a pregnant woman tests positive for HIV, testing of her
infant ideally begins within 48 hours of birth. Testing is
repeated at between one and two months of age and
again at age 3—6 months. Testing of infants uses a differ-
ent technique to detect the presence of HIV virus. Infants
can be diagnosed by direct culture of the HIV virus, PCR
testing, and p24 antigen testing. By one month of age,
results are highly accurate. Diagnostic blood testing in
children older than 18 months is similar to adult testing,
with ELISA screening confirmed by Western blot.

In terms of symptoms, children are less likely than
adults to have an early acute syndrome. They are, how-
ever, likely to have delayed growth, a history of frequent
illness, recurrent ear infections, a low white blood cell
count, failure to gain weight, and unexplained fevers.
Children with AIDS are more likely to develop bacterial
infections, inflammation of the lungs, and AIDS-related
brain disorders than are HIV-positive adults.

Procedures

If the patient appears to have an opportunistic
infection of the nervous system, the doctor may order
a lumbar puncture in order to test a sample of spinal
fluid. In some cases the doctor may take a sample of
nerve, skin, or muscle tissue for a biopsy.

Treatment

Because there is no cure for AIDS, all forms of
HIV/AIDS therapy are focused on improving the
quality and length of life for people who are infected
by slowing or halting the replication of the virus and
treating or preventing infections and cancers that
often develop in people with AIDS.

Traditional
Drugs

Medications are the mainstay of AIDS treatment.
Drug treatment guidelines for HIV/AIDS change
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frequently as new drugs are approved and new drug
regimens developed. Two principles currently guide
doctors in developing drug regimens for AIDS
patients: using combinations of drugs rather than
one medication alone; and basing treatment decisions
on the results of the patient’s viral load tests. Current
information on United States Food and Drug Admin-
istration-(FDA) approved drugs by class can be found
at the United States Department of Health and
Human Services Aids Info Website at http://www.
aidsinfo.nih.gov/DrugsNew/Default.aspx?Menultem =
Drugs. Individuals interested in participating in a trial
of new HIV/AIDS drugs under development can find a
list of clinical trials currently accepting volunteers at
http://www.clinicaltrial.gov. There is no cost to volun-
teers to participate and some medical care and testing is
provided.

POST-EXPOSURE PROPHYLAXIS (PEP). Post-exposure
prophylaxis (PEP) is a four- to eight-week course of
antiretroviral drugs given to persons immediately
after exposure (through rape, unprotected sex, or nee-
dlestick injuries) to HIV to prevent them from being
infected by the virus. To be effective, PEP must be
started within 48 hours of exposure. It has some
unpleasant side effects, including severe nausea and
headaches.

TREATMENT OF OPPORTUNISTIC INFECTIONS AND
MALIGNANCIES. Most AIDS patients require complex
long-term treatment with medications for infectious
diseases. This treatment is often complicated further
by the development of resistance in the disease organ-
isms. AIDS-related malignancies in the central nerv-
ous system are usually treated with radiation therapy.
Cancers elsewhere in the body are treated with
chemotherapy.

PROPHYLACTIC TREATMENT FOR OPPORTUNISTIC
INFECTIONS. Prophylactic treatment is treatment that
is given to prevent disease. AIDS patients with a his-
tory of Pneumocystis pneumonia, with CD4 + counts
below 200 cells/mm?® or 14% of lymphocytes, weight
loss, or thrush should be given prophylactic medica-
tions. Drugs that may be given include antibiotics
such as trimethoprim-sulfamethoxazole (Bactrim)
or pentamidine (Pentam-300, Pentacarinat) and
anti-fungals such as amphotericin B (AmBisome),
flucytosine (Ancobon), and clotrimazole (Lotrim
AF, Mycelex, Femizole-7). All these drugs can have
undesirable side effects.

ANTIVIRAL TREATMENTS. When a person tests pos-
itive for HIV infection, the doctor will measure the
amount of virus in the patient’s blood. This level is
called the viral load. The viral load helps the doctor to
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KEY TERMS

Acquired immune deficiency syndrome (AIDS)—
HIV infection that has led to certain opportunistic
infections, cancers, or a CD4+ T-lymphocyte (helper
cell) blood cell count lower than 200/mL.

Acute retroviral syndrome (ARS)—A syndrome that
develops in about 30% of HIV patients within a few
weeks of infection. ARS is characterized by nausea,
vomiting, fever, headache, general tiredness, and
muscle cramps.

AIDS dementia complex—A type of brain dysfunc-
tion caused by HIV infection that causes difficulty
thinking, confusion, and loss of muscular
coordination.

Carrier—A person who bears or carries a disease
agent in or on their body and can transmit the disease
to others, but is immune to the disease or has no
symptoms of it.

CD4—A type of protein molecule in human blood.
The HIV virus infects cells with CD4 surface proteins
and, as a result, depletes the number of T cells, B
cells, natural killer cells, and monocytes in the
patient’s blood.

Dietitian—A health care professional who special-
izes in individual or group nutritional planning, pub-
lic education in nutrition, or research in food science.

decide when to start drug treatment for HIV. The
current method of treatment is called highly active
antiretroviral therapy or HAART. Introduced in
1996, HAART consists of combinations of three or
more different drugs from two or more of the seven
classes of antiretroviral drugs presently available.
HAART is not a cure for AIDS, but it reduces the
viral load, improves the patient’s overall quality of life,
and extends life expectancy by four to 12 years.

Antiviral drugs suppress HIV replication, as dis-
tinct from treating its effects on the body. These drugs
fall into several classes:

« Nucleotide reverse transcriptase inhibitors (also
called nucleoside analogues). These drugs work by
interfering with the action of HIV reverse transcrip-
tase inside infected cells, thus ending the virus’s rep-
lication process. These drugs include zidovudine
(Retrovir), lamivudine (Epivir), and abacavir (Zia-
gen) and many others. They are often used in used in
multi-drug combinations.
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To be licensed as a registered dietitian (RD) in the
United States, a person must complete a bachelor’s
degree in a nutrition-related field and pass a state
licensing examination. Dietitians are also called
nutritionists.

Highly active antiretroviral therapy (HAART)—An
individualized combination of three or more antire-
troviral drugs used to treat patients with HIV infec-
tion. It is sometimes called a drug cocktail.

Kaposi’s sarcoma—A cancer of the connective tissue
that produces painless purplish red (in people with
light skin) or brown (in people with dark skin)
blotches on the skin. It is a major diagnostic marker
of AIDS.

Lipodystrophy—The medical term for redistribution
of body fat in response to HAART, insulin injections
in diabetics, or rare hereditary disorders.

Lymphoma—A cancerous tumor in the lymphatic
system that is associated with a poor prognosis in
AIDS patients.

Malabsorption syndrome—A condition character-
ized by indigestion, bloating, diarrhea, loss of appe-
tite, and weakness, caused by poor absorption of
nutrients from food as a result of HIV infection itself,
giardiasis or other opportunistic infections of the

. Non-nucleoside reverse transcriptase inhibitors. This
class of drugs binds to an enzyme that is necessary for
the HIV virus to reproduce. Examples of drugs in
this class are viramune, delavirdine (Rescriptor), and
efavirenz (Sustiva) and others.

Protease inhibitors. Protease inhibitors work by dis-
abling protease, an enzyme necessary for HIV repro-
duction. Protease inhibitors include saquinavir
(Invirase), ritonavir (Norvire), indinavir (Crixivan),
nelfinavir (Viracept), amprenavir (Agenerase), kale-
tra, and many others.

Integrase inhibitors. Integrase inhibitors prevent the
virus from inserting its own genetic material into the
DNA of the infected cell. This stops the virus from
replicating. Integrase was the only FDA-approved
drug in this class as of early 2009. Several investiga-
tional drugs in this category were in clinical trials at
that time.

Fusion inhibitors and entry inhibitors. Fusion inhib-
itors block specific proteins on the surface of the
virus or the CD4+ cell. These proteins help the
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digestive tract, or certain surgical procedures involv-
ing the stomach or intestines.

Non-nucleoside reverse transcriptase inhibitors—
The newest class of antiretroviral drugs that work by
inhibiting the reverse transcriptase enzyme necessary
for HIV replication.

Nucleoside analogues—The first group of effective
anti-retroviral medications. They work by interfering
with the AIDS virus’ synthesis of DNA.

Opportunistic infection—An infection caused by an
organism that does not cause disease in a person with
a healthy immune system.

Pandemic—An infectious disease that spreads across
a large region or even worldwide.

Post-exposure prophylaxis (PEP)—A four-week course
of antiretroviral drugs given to people immediately
following exposure to HIV infection from rape,
unprotected sex, needlestick injuries, or sharing
needles.

Protease inhibitors—The second major category of
drug used to treat AIDS that works by suppressing
the replication of the HIV virus.

Retrovirus—A virus that uses its RNA to produce DNA
and add that DNA to the genetic material of infected
cells.

virus gain entry into the cell. The only FDA-
approved fusion inhibitor as of early 2009 was enfu-
virtide (Fuzeon). Entry inhibitors block HIV from
entering cells. The only FDA-approved fusion inhib-
itor as of early 2009 was maraviroc (Selzentry). Sev-
eral drugs in this class are, in pre-approval clinical
trials.

HAART has several drawbacks. First, it is a very
expensive form of treatment. In addition, many of the
drugs used in HAART have troublesome side effects;
as a result, some AIDS patients simply stop taking
their medications. Last, some patients develop resist-
ance to the antiretroviral drugs and no longer respond
to treatment. The doctor can sometimes switch one of
the drugs in the patient’s combination to another drug
within the same class.

Another problem with HAART is the complicated
dosing schedules of the different drugs prescribed for an
individual patient. To encourage adherence to treatment
schedules (which must be at least 98 percent complete to
protect the patient from developing a strain of the virus
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Seroconversion—The development of detectable spe-
cific antibodies in a patient’s blood serum as a result of
infection or immunization.

T-lymphocyte—A type of white blood cell, also
known as a T-helper cell, a T}, cell, an effector T cell,
or a CD4+ T cell, whose numbers in a blood sample
can be used to monitor the progression of HIV
infection.

Viral load—A measure of the severity of HIV infec-
tion, calculated by estimating the number of copies of
the virus in a milliliter of blood.

Wasting syndrome—A combination of weight loss
and change in composition of body tissues that occurs
in patients with HIV infection. Typically, the patient’s
body loses lean muscle tissue and replaces it with fat
as well as losing weight overall.

Western blot—A procedure that uses electrical current
passed through a gel containing a sample of tissue extract
in order to break down the proteins in the sample and
detect the presence of antibodies for a specific disease.
The Western blot method is used in HIV testing to confirm
the results of an initial screening test.

Window period—The period of time between a per-
son’s getting infected with HIV and the point at which
antibodies against the virus can be detected in a blood
sample.

resistant to HAART), some pharmaceutical companies
have developed fixed-dose combinations—medications
in which several antiretroviral drugs that are known to
work well together are combined in a single pill.

STIMULATION OF BLOOD CELL PRODUCTION.
Because many patients with AIDS have abnormally
low levels of both red and white blood cells, they may
be given medications to stimulate blood cell produc-
tion. Epoetin alfa (erythropoietin) may be given to
anemic patients. Patients with low white blood cell
counts may be given filgrastim or sargramostim.

Alternative

AIDS patients turn to alternative medicine when
conventional treatments are ineffective and to supple-
ment conventional treatment, reduce disecase symp-
toms, counteract drug effects, and improve quality of
life. Because alternative medicines may interact with
conventional medicines, it is important for patients
with HIV infection to inform their doctors of all treat-
ments being used.
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CAM treatments that have been recommended
for AIDS patients include multivitamin therapy, acu-
puncture, yoga, massage therapy, and the use of
relaxation techniques to improve mood and relieve
depression. Some studies indicate that naturopathic
treatments slow the progression of HIV infection
even though they cannot cure it. Interestingly, a
study published in 2007 reported that seniors with
AIDS are just as likely to use complementary therapies
since the introduction of HAART as they were before
1996. The study also reported that men who used
CAM were more likely to be college-educated, to
have contracted HIV through intravenous drug use
rather than through sex with other men, and to be
African American rather than Caucasian.

The National Center for Complementary and
Alternative Medicine (NCCAM) announced plans in
2007 to conduct a three-year study of CAM therapies
used by adults diagnosed with HIV. According to the
center, between 47 and 74% of HIV-positive persons
in the United States have used some type of CAM
approach—most often to relieve the side effects of
HAART as well as to improve overall well-being.
The study is scheduled to run from 2009 through 2011.

Prognosis

There was no cure for AIDS as of 2010. Without
treatment, HIV infection progresses to AIDS in an
average of 11 years. After diagnosis with AIDS, the
patient has a life expectancy of 9.2 months without
treatment. A person diagnosed with HIV infection
who begins treatment with HAART has a life expect-
ancy of about 20 years as of 2010. Unfortunately,
about half of patients who begin treatment with
HAART fail to benefit from it as much as they had
hoped and discontinue it.

About 37% of patients with AIDS eventually
develop AIDS dementia complex, with another 30%
showing milder symptoms of dementia. Women with
AIDS are at slightly higher risk than men of develop-
ing ADC.

Older adults generally have a worse prognosis
than younger adults diagnosed with AIDS. The earlier
stages of HIV infection progress more rapidly to
AIDS in seniors, the initial CD4+ T cell counts are
lower, and the survival period is shorter. Whereas 80
percent of younger adults survive for a year after being
diagnosed with AIDS, only 40% of seniors survive
that long.

The reasons for the poorer prognosis in older
adults were not fully understood as of 2010. Various
explanations include delayed diagnosis due to the fact

100

that the early symptoms of HIV infection are easily
confused with those of other diseases commonly found
in older persons; inadequate treatment; the high rate
of other diseases and disorders in the elderly that can
further weaken the immune system; a lower rate of
compliance with treatment regimens; and age-related
changes in the immune system itself. It is thought that
the immune system in older adults is less efficient in
replacing T helper cells and so is more easily over-
whelmed by HIV infection.

Prevention

There was no vaccine against HIV infection as of
2010; moreover, it is unlikely that an effective vaccine
will be developed in the foreseeable future because the
retrovirus that causes AIDS mutates so rapidly.
Although various vaccines against HIV have been
tested by the National Institutes of Health since
1996, none have so far been approved for use outside
clinical trials.

Researchers are, however, actively working on
producing preventative and therapeutic vaccines for
HIV. Preventative vaccines immunize an individual
against a disease, so that he or she does not become
infected. A therapeutic vaccine, also called a treatment
vaccine, does not keep someone from getting a disease
the way a preventative vaccine does. Instead, thera-
peutic vaccines are used to boost the body’s immune
system in order to help control infection. The potential
exists to prolong life indefinitely using these and other
drug therapies to boost the immune system, keep the
virus from replicating, and ward off opportunistic
infections and malignancies.

People can lower their risk of HIV infection
by taking the following precautions recommended by
the CDC:

« Limit sexual activity to a single partner who is known
to be uninfected and is faithful

. Use a condom when having sex with anyone whose
HIV status is unknown

« Do not share needles or inject illegal drugs
« Do not exchange sex for drugs

« Health care workers should follow guidelines for
protecting against needle sticks and other accidental
exposures to body fluids that may be contaminated
with HIV

« Get tested for HIV infection after engaging in high-
risk activities; if the test results are positive, inform
all current sexual partners
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Diet and nutritional concerns

Diet and nutrition are a major part of managing
HIV infection and AIDS. While there is no standard
“HIV diet” or “AIDS diet” because patients’ symp-
toms, medication regimens, and corresponding nutri-
tional needs vary so widely, there are general practices
followed by registered dietitians who work with doc-
tors and other health care professionals to care for
these patients.

The function of nutritional education and dietary
management in patients with HIV infection and AIDS
is to maintain the patient’s energy level and ability to
carry out normal activities of daily life; lower the risk
of opportunistic infections of the digestive system; and
minimize the side effects of HAART on the patient’s
ability to eat and enjoy food.

Dietetics consultation and follow-up

Patients with HIV infection should consult a reg-
istered dietitian (RD) as soon as possible after diag-
nosis, because good nutrition is essential to
maintaining a normal level of activity and self-care as
well as supporting the patient’s immune system. RDs
use several screening questionnaires to evaluate
patients for potential nutritional problems. On the
patient’s first visit, he or she is given a quick nutrition
screen or QNS to fill out. The QNS identifies such
problems as unintentional weight loss, nausea, diffi-
culty swallowing, and diarrhea. The dietitian then
measures the patient’s height, weight, skinfold thick-
ness, and the circumference of the muscles on the
patient’s midarm. These last two measurements are
needed in order to monitor changes in body fat distri-
bution and muscle wasting that often accompany HIV
infection.

The next step in the initial assessment is the
patient’s completion of a food intake record (FIR).
The patient is asked to record everything he or she eats
or drinks in a 24-hour period, including snacks and
alcoholic beverages. If possible, the patient will fill out
two FIRs, one for a working day and one for a week-
end day or holiday. The FIR allows the dietitian to
evaluate the patient’s usual eating habits, portion
sizes, food preferences, and average calorie intake. It
also establishes a baseline for the individual patient, so
that loss of appetite later on or other nutritional prob-
lems can be detected as quickly as possible.

Follow-up visits to the dietitian are scheduled
according to the degree of the patient’s nutritional
risk. The American Dietetic Association and the Los
Angeles County Commission on HIV Health Services
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use the following timelines for HIV patients at nutri-
tional risk:

« Low risk: The patient’s weight is stable, with a bal-
anced and adequate food intake; normal blood levels
of cholesterol, triglycerides, and glucose; no evidence
of kidney or liver disorders; regular physical exercise;
and low levels of psychosocial stress. Low-risk
patients are evaluated by the RD as needed, but at
least once a year.

Moderate risk: The patient is obese or suffers from
changing patterns of body fat distribution; has high
blood cholesterol levels or high blood pressure; has
developed an eating disorder, nausea, vomiting, or
diarrhea; has been recently diagnosed with type 2
diabetes or food allergies; is in recovery from
substance abuse; or is under psychosocial stress.
Moderate-risk patients should be seen by the RD
within a month.

High risk: The patient is pregnant; suffers from
poorly controlled diabetes; has lost 10% of body
weight over the previous 4-6 months; has lost 5%
of body weight in the previous 4 weeks; has dental
problems, involvement of the central nervous sys-
tem, severe nausea or vomiting, severe pain on swal-
lowing, or chronic diarrhea; has one or more
opportunistic infections; or is under severe psycho-
social stress. These patients should be seen by an RD
within one week.

In addition to assessment of the patient’s nutri-
tional needs, RDs also evaluate his or her living sit-
uation and other issues that may affect receiving
adequate nutrition.

Specific issues in nutritional care of HIV
patients

NAUSEA, VOMITING, AND DIARRHEA. Nausea and
vomiting are common symptoms of HIV infection as
well as side effects of HAART. They can lead to long-
term damage to the esophagus and dental problems as
well as weight loss and inability to take needed medi-
cations. About 30% of patients develop nausea and
vomiting within one to four weeks following infection
as part of a condition called acute retroviral syndrome
or ARS, which resembles influenza or mononucleosis.
Most patients, however, develop nausea, vomiting,
and diarrhea later on in the course of the disease as
side effects of HAART or from opportunistic infec-
tions of the gastrointestinal system. Patients with HIV
infection are highly susceptible to such diseases as
giardiasis, cryptosporidiosis, listeriosis, Campylo-
bacter infections, and Salmonella infections.
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Treatment of nausea, vomiting, and diarrhea in
patients with HIV infections may require a number of
diagnostic tests and imaging studies as well as evalua-
tion of the patient’s medications in order to determine
the cause(s) of the symptoms.

LIPODYSTROPHY. Lipodystrophy is the medical
term for the redistribution of body fat that sometimes
occurs in patients with HIV infection as a result of
HAART, genetic factors, the length of time a person
has been HIV-positive, and the severity of the disease.
It is not completely understood why antiretroviral
drugs and other factors have this effect. The patient
may notice new deposits of fat at the back of the neck
(sometimes called “buffalo humps”) and around the
abdomen. Conversely, fat may be lost under the skin
of the face, resulting in sunken cheeks, or lost under
the skin of the buttocks, arms, or legs. Lipodystrophy
is not necessarily associated with weight loss.

Lipodystrophy may be accompanied by other
changes in the patient’s metabolism, particularly insu-
lin resistance and higher levels of blood cholesterol
and triglycerides. One recommendation nutritionists
often give to patients with lipodystrophy and meta-
bolic changes is to follow the Mediterranean diet,
which is high in fiber-rich whole grains and vegetables
and low in saturated fats. Another recommendation is
to maintain a schedule of regular physical exercise
(particularly weight training), which has been shown
to lower insulin resistance and decrease abdominal fat
deposits.

WASTING. Wasting refers to rapid unintentional
weight loss (usually defined as 5% of body weight over
a period of six months) combined with changes in the
composition of body tissue. Specifically, the patient is
losing lean muscle tissue and replacing it with fat. The
patient’s outward appearance may not be a reliable
guide to wasting, particularly if he or she also has
lipodystrophy. Weight loss associated with wasting
may result from nausea and vomiting related to
opportunistic infections of the digestive tract as well
as from reactions to medication.

Nutrition is the first line of defense against wast-
ing. To help the patient maintain weight, nutritionists
recommend raising the daily calorie intake from 17-20
calories per pound of body weight (a guideline used for
patients whose weight has been stable) to 25 calories
per pound. Patients with wasting syndrome may
require as much as 3500 calories per day to maintain
their weight. Nutrient ratios should be 15-20% pro-
tein, 50-60% carbohydrates, and 25% fats to protect
the body’s muscle tissue. Patients who need more calo-
ries or protein may benefit from adding such
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supplements as Ensure or Instant Breakfast to their
daily diet. In addition, weight training or other forms
of regular exercise help to maintain muscle tissue.

Other treatments for wasting include the use of
appetite stimulants to increase food intake and hor-
monal treatments to build lean muscle tissue, partic-
ularly in male patients.

MEDICATION INTERACTIONS. Most medications
used in HAART have the potential to cause nausea
and vomiting. Some antiretroviral medications should
be taken with food to minimize these side effects.
Digestive disturbances are the single most common
reason given by patients for discontinuing antiretrovi-
ral therapy. In some cases, switching to a different
combination of drugs helps to relieve nausea, vomit-
ing, or diarrhea.

FOOD SAFETY ISSUES. Food safety is an important
concern for patients with HIV infection because their
immune systems have difficulty fighting off food or
water-borne disease organisms. While most people
can get food poisoning or parasitic infections of the
digestive tract if they drink contaminated water or do
not prepare food properly, patients with HIV infection
can get severely ill as a result of these diseases. Food-
borne illnesses are also much more difficult to treat in
persons with AIDS or HIV infection, and may lead to
malabsorption syndrome, a condition in which the
body cannot absorb and make use of needed nutrients
in food.

The CDC and NIH have brochures with detailed
instructions for patients about safety issues in pur-
chasing and preparing foods, particularly when trav-
eling abroad. Basic safeguards include the following:

« Wash hands repeatedly in warm soapy water before
and after preparing or eating food; instant hand
sanitizers should be used when away from home

. Cook all meats, fish, and poultry to the well-done
stage; do not eat sushi, raw oysters, or raw meat in
any form

« Do not use unpasteurized milk or dairy products

. Do not eat raw, soft-boiled, or “wet” scrambled eggs,
or Caesar salad made with raw egg in the dressing;
hard-boiled or hard-scrambled eggs are safe

. Rinse all fruits and vegetables carefully in clean, safe
water, and clean all cutting boards and knives that
touch chicken and meat with soap and hot water
before using these utensils with other food items

« Keep all refrigerated foods below 40°F; check
expiration dates on food packaging
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« Completely reheat leftovers before eating, and do not
eat leftovers that have been stored in the refrigerator
for longer than 3 days

« Do not drink water that comes directly from lakes,
streams, rivers, or springs, and ask for drinks without
ice in restaurants

Caregiver concerns

A caregiver for an older adult with AIDS should
be concerned with the following:

« Complete compliance with the senior’s HAART
regimen. Failure to take the medications exactly
as directed can lead to resistant forms of HIV
and eventual treatment failure. A handout for
patients on how to take antiretroviral medications
is available on the American Academy of Family
Physicians website at http://www.aafp.org/afp/
20030815/ 689ph.html

Nausea, vomiting, and weight loss, or signs of lip-
odystrophy or wasting syndrome; the doctor may
recommend a consultation with a professional
dietitian

Signs of dementia; AIDS-related dementia in seniors
is often misdiagnosed as Alzheimer’s disease

Signs of drug interactions between the senior’s anti-
retroviral therapy and medications he or she may be
taking for other diseases

. Signs of upper respiratory infections, particularly
pneumonia or thrush

« Skin disorders, including changes in the skin that
may indicate cancer
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AIDS serology see AIDS tests

I AIDS tests
Definition

AIDS tests, short for acquired immunodeficiency
syndrome tests, cover a number of different proce-
dures used in the diagnosis and treatment of HIV
patients. These tests sometimes are called AIDS
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serology tests. Serology is the branch of immunology
that deals with the contents and characteristics of
blood serum. Serum is the clear light yellow part of
blood that remains liquid when blood cells form a clot.
AIDS serology evaluates the presence of human
immunodeficiency virus (HIV) infection in blood
serum and its effects on each patient’s immune system.

Purpose

AIDS serology serves several different purposes.
Some AIDS tests are used to diagnose patients or
confirm a diagnosis; others are used to measure the
progression of the disease or the effectiveness of spe-
cific treatment regimens. Some AIDS tests also can be
used to screen blood donations for safe use in
transfusions.

In order to understand the different purposes of
the blood tests used with AIDS patients, it is helpful to
understand how HIV infection affects human blood
and the immune system. HIV is a retrovirus that enters
the blood stream of a new host in the following ways:

« by sexual contact

. by contact with infected body fluids (such as blood
and urine)

. by transmission during pregnancy, or
. through transfusion of infected blood products

A retrovirus is a virus that contains a unique
enzyme called reverse transcriptase that allows it to
replicate within new host cells. The virus binds to a
protein called CD4, which is found on the surface of
certain subtypes of white blood cells, including helper
T cells, macrophages, and monocytes. Once HIV
enters the cell, it can replicate and kill the cell in
ways that are still not completely understood. In addi-
tion to killing some lymphocytes directly, the AIDS
virus disrupts the functioning of the remaining CD4
cells. CD4 cells ordinarily produce a substance called
interleukin-2 (IL-2), which stimulates other cells (T
cells and B cells) in the human immune system to
respond to infections. Without the IL-2, T cells do
not reproduce as they normally would in response to
the HIV virus, and B cells are not stimulated to
respond to the infection.

Precautions

In some states such as New York, a signed consent
form is needed in order to administer an AIDS test. As
with all blood tests, healthcare professionals should
always wear latex gloves and avoid being pricked by
the needle used in drawing blood for the tests. It may
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Mature HIV-1 viruses (above) and the lymphocyte from which they emerged (below). Two immature viruses can be seen budding
on the surface of the lymphocyte (right of center). (Scott Camazir/Photo Researchers, Inc.)

be difficult to get blood from a habitual intravenous
drug user due to collapsed veins.

Description

Diagnostic tests

Diagnostic blood tests for AIDS usually are given
to persons in high-risk populations who may have
been exposed to HIV or who have the early symptoms
of AIDS. Most persons infected with HIV will develop
a detectable level of antibody within three months of
infection. The condition of testing positive for HIV
antibody in the blood is called seroconversion, and
persons who have become HIV-positive are called
seroconverters.

Itis possible to diagnose HIV infection by isolating
the virus itself from a blood sample or by demonstrat-
ing the presence of HIV antigen in the blood. Viral
culture, however, is expensive, not widely available,
and slow—it takes 28 days to complete the viral culture
test. More common are blood tests that work by detect-
ing the presence of antibodies to the HIV virus. These
tests are inexpensive, widely available, and accurate in

GALE ENCYCLOPEDIA OF MEDICINE 4™ EDITION

detecting 99.9% of AIDS infections when used in com-
bination to screen patients and confirm diagnoses.

ENZYME-LINKED IMMUNOSORBENT ASSAY (ELISA).
This type of blood test is used to screen blood for
transfusions as well as diagnose patients. An ELISA
test for HIV works by attaching HIV antigens to a
plastic well or beads. A sample of the patient’s blood
serum is added, and excess proteins are removed. A
second antibody coupled to an enzyme is added, fol-
lowed by addition of a substance that will cause the
enzyme to react by forming a color. An instrument
called a spectrophotometer can measure the color. The
name of the test is derived from the use of the enzyme
that is coupled or linked to the second antibody.

The latest generation of ELISA tests are 99.5%
sensitive to HIV. Occasionally, the ELISA test will be
positive for a patient without symptoms of AIDS from a
low-risk group. Because this result is likely to be a false-
positive, the ELISA must be repeated on the same sam-
ple of the patient’s blood. If the second ELISA is positive,
the result should be confirmed by the Western blot test.

WESTERN BLOT (IMMUNOBLOT). The Western blot
or immunoblot test is used as a reference procedure to
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confirm the diagnosis of AIDS. In Western blot test-
ing, HIV antigen is purified by electrophoresis (large
protein molecules are suspended in a gel and separated
from one another by running an electric current
through the gel). The HIV antigens are attached by
blotting to a nylon or nitrocellulose filter. The
patient’s serum is reacted against the filter, followed
by treatment with developing chemicals that allow
HIV antibody to show up as a colored patch or blot.
A commercially produced Western blot test for HIV-1
is now available. It consists of a prefabricated strip
that is incubated with a sample of the patient’s blood
serum and the developing chemicals. About nine dif-
ferent HIV-1 proteins can be detected in the blots.

When used in combination with ELISA testing,
Western blot testing is 99.9% specific. It can, however,
yield false negatives in patients with very early HIV
infection and in those infected by HIV-2. In some
patients the Western blot yields indeterminate results.

IMMUNOFLUORESCENCE ASSAY (IFA). This method
is sometimes used to confirm ELISA results instead of
Western blotting. An IFA test detects the presence of
HIV antibody in a sample of the patient’s serum by
mixing HIV antigen with a fluorescent chemical, add-
ing the blood sample, and observing the reaction
under a microscope with ultraviolet light.

POLYMERASE CHAIN REACTION (PCR). This test is
used to evaluate the very small number of AIDS
patients with false-negative ELISA and Western blot
tests. These patients are sometimes called antibody-
negative asymptomatic (without symptoms) carriers,
because they do not have any symptoms of AIDS and
there is no detectable quantity of antibody in the blood
serum. Antibody-negative asymptomatic carriers may
be responsible for the very low ongoing risk of HIV
infection transmitted by blood transfusions. It is esti-
mated that the risk is between one in 10,000 and one in
100,000 units of transfused blood.

The polymerase chain reaction (PCR) test can
measure the presence of viral nucleic acids in the
patient’s blood even when there is no detectable anti-
body to HIV. This test works by amplifying the pres-
ence of HIV nucleic acids in a blood sample.
Numerous copies of a gene are made by separating
the two strands of DNA containing the gene segment,
marking its location, using DNA polymerase to make
a copy, and then continuously replicating the copies. It
is questionable whether PCR will replace Western
blotting as the method of confirming AIDS diagnoses.
Although PCR can detect the low number of persons
(1%) with HIV infections that have not yet generated
an antibody response to the virus, the overwhelming
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majority of infected persons will be detected by ELISA
screening within one to three months of infection. In
addition, PCR testing is based on present knowledge
of the genetic sequences in HIV. Since the virus is
continually generating new variants, PCR testing
could yield a false negative in patients with these new
variants. In 2004, researchers reported on a new test
that was more sensitive to HIV, detecting the infection
in as little as 12 days after infection. However, the
manufacturer was still seeking FDA approval for the
test, which would cost about the same as PCR testing.

In 1999, the U.S. Food and Drug Administra-
tion (FDA) approved an HIV home testing kit. The
kit contained multiple components, including mate-
rial for specimen collection, a mailing envelope to
send the specimen to a laboratory for analysis, and
provides pre- and post-test counseling. It uses a
finger prick process for blood collection. Other
tests have been in development that would allow
patients to monitor their own therapy in the home
without sending out for results.

Prognostic tests

Blood tests to evaluate patients already diagnosed
with HIV infection are as important as the diagnostic
tests. Because AIDS has a long latency period, some
persons may be infected with the virus for 10 years or
longer before they develop symptoms of AIDS. These
patients are sometimes called antibody-positive
asymptomatic carriers. Prognostic tests also help
drug researchers evaluate the usefulness of new medi-
cations in treating AIDS.

BLOOD CELL COUNTS. Doctors can measure the
number or proportion of certain types of cells in an
AIDS patient’s blood to see whether and how rapidly
the disease is progressing, or whether certain treatments
are helping the patient. These cell count tests include:

« Complete blood count (CBC). A CBC is a routine
analysis performed on a sample of blood taken from
the patient’s vein with a needle and vacuum tube. The
measurements taken in a CBC include a white blood
cell count (WBC), a red blood cell count (RBC), the
red cell distribution width, the hematocrit (ratio of the
volume of the red blood cells to the blood volume),
and the amount of hemoglobin (the blood protein that
carries oxygen). Although CBCs are used on more
than just AIDS patients, they can help the doctor
determine if an AIDS patient has an advanced form
of the disease. Specific AIDS-related signs in a CBC
include a low hematocrit, a sharp decrease in the
number of blood platelets, and a low level of a certain
type of white blood cell called neutrophils.
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« Absolute CD4 + lymphocytes. A lymphocyte is a type
of white blood cell that is important in the formation of
an immune response. Because HIV targets CD4+
lymphocytes, their number in the patient’s blood can
be used to track the course of the infection. This blood
cell count is considered the most accurate indicator for
the presence of an opportunistic infection in an AIDS
patient. The absolute CD4+ lymphocyte count is
obtained by multiplying the patient’s white blood cell
count (WBC) by the percentage of lymphocytes among
the white blood cells, and multiplying the result by the
percentage of lymphocytes bearing the CD4 + marker.
An absolute count below 200-300 CD + 4 lymphocytes
in 1 cubic millimeter (mm?) of blood indicates that the
patient is vulnerable to some opportunistic infections.

« CD4+ lymphocyte percentage. Some doctors think
that this is a more accurate test than the absolute
count because the percentage does not depend on a
manual calculation of the number of types of differ-
ent white blood cells. A white blood cell count that is
broken down into categories in this way is called a
WBC differential.

It is important for doctors treating AIDS patients
to measure the lymphocyte count on a regular basis.
Experts consulted by the United States Public Health
Service recommend the following frequency of serum
testing based on the patient’s CD4 + level:

« CD4+ count more than 600 cells/mm®: Every six
months

. CD4+ count between 200-600 cells/mm?: Every
three months

. CD4+ count less than 200 cells/mm®: Every three
months

When the CD4+ count falls below 200 cells/mm?,
the doctor will put the patient on a medication regi-
men to protect him or her against opportunistic
infections.

HIV VIRAL LOAD TESTS. Another type of blood test
for monitoring AIDS patients is the viral load test. It
supplements the CD4 + count, which can tell the doc-
tor the extent of the patient’s loss of immune function,
but not the speed of HIV replication in the body. The
viral load test is based on PCR techniques and can
measure the number of copies of HIV nucleic acids.
Successive test results for a given patient’s viral load
are calculated on a base 10 logarithmic scale.

ORAL HIV TESTS. Scientists have developed oral
HIV tests that can be conducted with saliva samples.
One of the unintented effects of these tests is the mis-
perception that HIV can be transmitted through
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saliva. Still, they present an excellent alternative to
blood sample testing.

RAPID HIV TESTS. Researchers constantly work on
more rapid tests for HIV that can be done in physician
offices or by less skilled people and more convenient
locations in developing countries. A finger-stick test
that can be read quickly from a whole blood sample
had shown promising results in the fall of 2003.
Another test, called the VScan test kit, requires no
refrigeration or electricity and can safely be stored at
room temperature. Even if the positive results must be
confirmed by ELISA or Western blotting, an accurate
initial rapid test can help screen populations for HIV
antibodies.

In 2004, a new three-minute test for HIV was
launched in the United States under FDA approval.
The hope of this test is that health care providers such
as family practice physician offices can quickly test a
patient in the office and provide results while the
patient waits, rather than sending results to a lab.

BETA,-MICROGLOBULIN (BETA,),). Beta-microglo-
bulin is a protein found on the surface of all human
cells with a nucleus. It is released into the blood when a
cell dies. Although rising blood levels of B,y are found
in patients with cancer and other serious diseases, a
rising By blood level can be used to measure the
progression of AIDS.

P24 ANTIGEN CAPTURE ASSAY. Found in the viral
core of HIV, p24 is a protein that can be measured by
the ELISA technique. Doctors can use p24 assays to
measure the antiviral activity of the patient’s medica-
tions. In addition, the p24 assay is sometimes useful in
detecting HIV infection before seroconversion. How-
ever, p24 is consistently present in only 25% of per-
sons infected with HIV.

GENOTYPIC DRUG RESISTANCE TEST. Genotypic
testing can help determine whether specific gene muta-
tions, common in people with HIV, are causing drug
resistance and drug failure. The test looks for specific
genetic mutations within the virus that are known to
cause resistance to certain drugs used in HIV treat-
ment. For example the drug 3TC, also known as lam-
ivudine (Epivir), is not effective against strains of HIV
that have a mutation at a particular position on the
reverse transcriptase protein—amino acid 184—
known as M184V (M—V, methionine to valine). So
if the genotypic resistance test shows a mutation at
position M 184V, it is likely the person is resistant to
3TC and not likely to respond to 3TC treatment.
Genotypic tests are only effective if the person is
already taking antiviral medication and if the viral
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AIDS tests

KEY TERMS

Antibody—A protein in the blood that identifies
and helps remove disease organisms or their toxins.
Antibodies are secreted by B cells. AIDS diagnostic
tests work by demonstrating the presence of HIV
antibody in the patient’s blood.

Antigen—Any substance that stimulates the body to
produce antibodies.

B cell—A type of white blood cell derived from bone
marrow. B cells are sometimes called B lymphocytes.
They secrete antibody and have a number of other
complex functions within the human immune system.

CD4—A type of protein molecule in human blood
that is present on the surface of 65% of human
T cells. CD4 is a receptor for the HIV virus. When
the HIV virus infects cells with CD4 surface pro-
teins, it depletes the number of T cells, B cells,
natural killer cells, and monocytes in the patient’s
blood. Most of the damage to an AIDS patient’s
immune system is done by the virus” destruction of
CD4+ lymphocytes. CD4 is sometimes called the
T4 antigen.

Complete blood count (CBC)—A routine analysis
performed on a sample of blood taken from the
patient’s vein with a needle and vacuum tube. The
measurements taken in a CBC include a white
blood cell count, a red blood cell count, the red
cell distribution width, the hematocrit (ratio of the
volume of the red blood cells to the blood vol-
ume), and the amount of hemoglobin (the blood
protein that carries oxygen). CBCs are a routine

load is greater than 1,000 copies per milliliter (mL) of
blood. The cost of the test, usually between $300 and
$500, is now covered by many insurance plans.

PHENOTYPIC DRUG RESISTANCE TESTING. Pheno-
typic testing directly measures the sensitivity of a
patient’s HIV to particular drugs and drug combina-
tions. To do this, it measures the concentration of a
drug required to inhibit viral replication in the test tube.
This is the same method used by researchers to deter-
mine whether a drug might be effective against HIV
before using it in human clinical trials. Phenotypic test-
ing is a more direct measurement of resistance than
genotypic testing. Also, unlike genotypic testing, phe-
notypic testing does not require a high viral load but it
is recommended that persons already be taking antire-
troviral drugs. The cost is between $700 and $900 and is
now covered by many insurance plans.
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blood test used for many medical reasons, not
only for AIDS patients. They can help the doctor
determine if a patient is in advanced stages of the
disease.

Electrophoresis—A method of separating complex
protein molecules suspended in a gel by running an
electric current through the gel.

Enzyme-linked immunosorbent assay (ELISA)—A
diagnostic blood test used to screen patients for AIDS
or other viruses. The patient’s blood is mixed with
antigen attached to a plastic tube or bead surface. A
sample of the patient’s blood serum is added, and
excess proteins are removed. A second antibody
coupled to an enzyme is added, followed by a chem-
ical that will cause a color reaction that can be meas-
ured by a special instrument.

Human immunodeficiency virus (HIV)—A trans-
missible retrovirus that causes AIDS in humans. Two
forms of HIV are now recognized: HIV-1, which
causes most cases of AIDS in Europe, North
and South America, and most parts of Africa; and
HIV-2, which is chiefly found in West African
patients. HIV-2, discovered in 1986, appears to be
less virulent than HIV-1, but also may have a longer
latency period.

Immunofluorescent assay (IFA)—A blood test
sometimes used to confirm ELISA results instead of
using the Western blotting. In an IFA test, HIV anti-
gen is mixed with a fluorescent compound and then
with a sample of the patient’s blood. If HIV antibody

AIDS serology in children

Children born to HIV-infected mothers may
acquire the infection through the mother’s placenta
or during the birth process. Public health experts rec-
ommend the testing and monitoring of all children
born to mothers with HIV. Diagnostic testing in chil-
dren older than 18 months is similar to adult testing,
with ELISA screening confirmed by Western blot.
Younger infants can be diagnosed by direct culture
of the HIV virus, PCR testing, and p24 antigen testing.
These techniques allow a pediatrician to identify 50%
of infected children at or near birth, and 95% of cases
in infants three to six months of age.

Preparation

Preparation and aftercare are important parts of
AIDS diagnostic testing. Doctors are now advised to
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is present, the mixture will fluoresce when examined
under ultraviolet light.

Lymphocyte—A type of white blood cell that is impor-
tant in the formation of antibodies. Doctors can mon-
itor the health of AIDS patients by measuring the
number or proportion of certain types of lymphocytes
in the patient’s blood.

Macrophage—A large white blood cell, found primar-
ily in the bloodstream and connective tissue, that
helps the body fight off infections by ingesting the
disease organism. HIV can infect and Kkill
macrophages.

Monocyte—A large white blood cell that is formed in
the bone marrow and spleen. About 4% of the white
blood cells in normal adults are monocytes.

Opportunistic infection—An infection that develops
only when a person’s immune system is weakened, as
happens to AIDS patients.

Polymerase chain reaction (PCR)—A test performed
to evaluate false-negative results to the ELISA and
Western blot tests. In PCR testing, numerous copies
of a gene are made by separating the two strands of
DNA containing the gene segment, marking its loca-
tion, using DNA polymerase to make a copy, and then
continuously replicating the copies. The amplification
of gene sequences that are associated with HIV allows
for detection of the virus by this method.

Retrovirus—A virus that contains a unique enzyme
called reverse transcriptase that allows it to replicate
within new host cells.

take the patient’s emotional, social, economic, and
other circumstances into account and to provide coun-
seling before and after testing. Patients are generally
better able to cope with the results if the doctor has
spent some time with them before the blood test
explaining the basic facts about HIV infection and
testing. Many doctors now offer this type of informa-
tional counseling before performing the tests.

Aftercare

If the test results indicate that the patient is HIV-
positive, he or she will need counseling, information,
referral for treatment, and support. Doctors can either
counsel the patient themselves or invite an experienced
HIV counselor to discuss the results of the blood tests
with the patient. They also will assess the patient’s
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Seroconversion—The change from HIV- negative to
HIV-positive status during blood testing. Persons who
are HIV-positive are called seroconverters.

Serology—The analysis of the contents and properties
of blood serum.

Serum—The part of human blood that remains liquid
when blood cells form a clot. Human blood serum is
clear light yellow in color.

T cells—Lymphocytes that originate in the thymus
gland. T cells regulate the immune system’s response
to infections, including HIV. CD4 lymphocytes are a
subset of T lymphocytes.

Viral load test—A new blood test for monitoring the
speed of HIV replication in AIDS patients. The viral
load test is based on PCR techniques and supplements
the CD4+ cell count tests.

Western blot—A technique developed in 1979 that is
used to confirm ELISA results. HIV antigen is purified
by electrophoresis and attached by blotting to a nylon
or nitrocellulose filter. The patient’s serum is reacted
against the filter, followed by treatment with develop-
ing chemicals that allow HIV antibody to show up as a
colored patch or blot. If the patient is HIV-positive,
there will be stripes at specific locations for two or
more viral proteins. A negative result is blank.

WBC differential—A white blood cell count in which
the technician classifies the different white blood cells
by type as well as calculating the number of each type.
A WBC differential is necessary to calculate the abso-
lute CD4+ lymphocyte count.

emotional and psychological status, including the pos-
sibility of violent behavior and the availability of a
support network.

Risks

The risks of AIDS testing are primarily related to
disclosure of the patient’s HIV status rather than to
any physical risks connected with blood testing. Some
patients are better prepared to cope with a positive
diagnosis than others, depending on their age, sex,
health, resources, belief system, and similar factors.

Normal results

Normal results for ELISA, Western blot, IFA,
and PCR testing are negative for HIV antibody.
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Alagille syndrome

Normal results for blood cell counts:

- WBC differential: Total lymphocytes 24-44% of the
white blood cells

« Hematocrit: 40-54% in men; 37-47% in women

. T cell lymphocytes: 644-2200/mm?, 60-88% of all
lymphocytes

« B cell lymphocytes: 82-392/mm?, 3-20% of all
lymphocytes

. CD4+ lymphocytes: 500-1200/mm?, 34-67% of all
lymphocytes

Abnormal results

The following results in AIDS tests indicate pro-
gression of the disease:

« Percentage of CD4 + lymphocytes: less than 20% of
all lymphocytes.

« CD4+ lymphocyte count: less than 200 cells/mm?

« Viral load test: Levels more than 5000 copies/mL

« B:-2-microglobulin: Levels more than 3.5 mg/dL

« P24 antigen: Measurable amounts in blood serum

Resources

BOOKS
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Test. San Diego, CA: ICON, 2010.
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“Finger-stick Test is Accurate and Acceptable to Women in
Thailand.” Drug Week (September 5, 2003): 168.

Kaplan, Edward H., and Glen A. Satten. “Repeat Screening
for HIV: When to Test and Why.” The Journal of the
American Medical Association.

Medical Devices & Surgical Technology Week (September
12, 2004): 102.

“Researcher Developing Home Test Kit for HIV Thera-
pies.” Medical Devices & Surgical Technology Week
(December 23, 2001): 2.

“Researchers Report New Ultra-sensitive AIDS Test.” Bio-
tech Week (July 14, 2004): 246.
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Teresa G. Odle

Air embolism see Gas embolism

I Alagille syndrome
Definition

Alagille syndrome (ALGS) is a rare genetic con-
dition that affects the bile ducts of the liver primarily.
It can also affect the heart, kidneys, skeleton, and
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other parts of the body. ALGS is usually caused
by a defect in the JAGI1 gene and is known as
Alagille syndrome 1 or ALGS1. Rarely it is caused
by a defect in the NOTCH2 gene and is known as
Alagille syndrome 2 or ALGS2. Other names for
ALGS include:

. Alagille’s syndrome

. Alagille-Watson syndrome

. arteriohepatic dysplasia (AHD)

. cardiovertebral syndrome

« cholestasis with peripheral pulmonary stenosis

« hepatic ductular hypoplasia

« hepatofacioneurocardiovertebral syndrome

« JAGl-related Alagille syndrome

« NOTCH2-related Alagille Syndrome

« paucity of interlobular bile ducts

. syndromatic hepatic ductular hypoplasia

. syndromic bile duct paucity

. Watson-Miller syndrome

Demographics

Alagille syndrome is very rare, occurring in only
one out of 70,000-100,000 live births. However since
symptoms of the disorder are often extremely mild, the
true incidence may be closer to one in 20,000. The
condition affects males and females equally.

Description

Liver damage caused by narrowed, malformed,
and a reduced number of bile ducts is a major feature
of Alagille syndrome. Bile, which helps digest fats, is
carried from the liver to the gallbladder and small
intestine by ducts. During their first year or two, chil-
dren with AGS usually lose bile ducts in the liver and
have a narrowing of the ducts outside the liver. Bile
builds up in the liver causing scarring, which leads to
cirrhosis in about 30-50% of children with AGS. In
addition to liver disease AGS can cause:

« characteristic facial features
« heart murmur or other heart defects
. ophthalmologic (eye) problems

. abnormalities in blood vessels in the brain, kidneys,
and spinal cord

. an unusual “butterfly” shape in the bones of the
spinal cord

. a variety of rarer symptoms

Most cases of ALGS are caused by changes or
mutations in the JAG1 gene on the short arm of chro-
mosome 20. The JAG1 gene encodes a cell-surface
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KEY TERMS

Amniocentesis—The insertion of a needle through
the abdomen into the uterus at 16-18 weeks of ges-
tation to withdraw a small sample of the amniotic
fluid surrounding the fetus to test for genetic disor-
ders and other medical conditions.

Bile—A liquid secreted by the liver and passed
through ducts to the small intestine where it aids in
the digestion and absorption of fats.

Bilirubin—A red-yellow pigment in the bile and
blood; excessive accumulation of bilirubin results
in jaundice.

protein that is active in many cell types. The JAGI
protein interacts with the protein encoded by the
NOTCH2 gene to trigger interactions between neigh-
boring cells called Notch signaling. This process
directs cells to their proper place in the developing
embryo. However ALGS is characterized by variable
expressivity. This means that the symptoms and
severity of ALGS vary greatly. In some cases this is
probably because different mutations in the JAGI
gene result in different symptoms or manifestations.
However the symptoms and severity of ALGS in fam-
ily members with the same JAG1 mutation can differ
considerably. In addition, ALGS is not fully pene-
trant, meaning that some people with an inherited
JAGI1 mutation have no features or symptoms of
the disorder.

Risk factors

Alagille syndrome is an autosomal dominant trait,
meaning that it can affect either gender and that a single
copy of the defective or deleted gene is sufficient to
cause the disorder. In 30-50% of cases ALGS is inher-
ited from a parent; however it occurs sporadically as a
result of random mutations in 50-70% of cases. In
these cases neither parent has the gene mutation; rather
the change or mutation occurs for the first time either
in the egg or sperm or in the developing embryo.
Regardless of whether the genetic defect is inherited or
spontaneous, individuals with ALGS have a 50%
chance of passing on the altered gene to each of their
children. Since the disorder is dominant, passing on one
copy of the gene can cause ALGS.

Causes and symptoms

More than 90% of cases of Alagille syndrome are
caused by mutations in the JAGI gene on
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Chorionic villus sampling (CVS)—The insertion of a
needle through the abdomen or cervix at 10-12
weeks of gestation and the removal of cells from
around the embryo to test for chromosome abnor-
malities or other genetic disorders.

Cirrhosis—Disruption of liver function due to dam-
age from chronic progressive disease.

Jaundice—Yellowing of the eyes and skin due to the
buildup of bilirubin in the blood.

Xanthomas—Fatty yellow patches or nodules on the
skin or internal tissues.

chromosome 20. An additional seven percent of cases
are caused by small deletions on chromosome 20 that
include the JAG1 gene. A variety of different muta-
tions, duplications, and deletions in the JAGI gene
can cause ALGS. Less than one percent of individuals
with ALGS have mutations in the NOTCH2 gene.

Alagille syndrome is usually identified within the
first months of life by symptoms of liver damage
including:

. jaundice (yellowing of the skin and whites of the
eyes)

. an enlarged liver
. pale, loose stools

« severe skin itching called pruritus, due to a buildup of
bilirubin in the blood

. harmless fatty deposits from high cholesterol levels
in the blood, appearing as yellow bumps on the skin
called xanthomas

« stunted growth

Although symptoms often stabilize or improve
between the ages of four and 10, complications of
ALGS may persist:

« Narrowing of the pulmonary arteries carrying blood
from the heart to the lungs can cause a heart mur-
mur, the most common sign of ALGS other than
liver disease. The murmur rarely affects cardiac func-
tion, although a small number of patients have more
serious defects in the heart walls or valves.

. Facial features that are characteristic of ALGS
include a broad, prominent forehead, deep—set eyes,
and a small pointed chin.

« More than 90% of children with ALGS have an
unusual eye abnormality.
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Alagille syndrome

« The bones of the spinal cord may have the shape of
butterfly wings, although this condition almost never
affects nerve function or causes other spinal
problems.

. Malabsorption of fats and fat-soluble vitamins due
to alack of bile can cause diarrhea, failure to thrive in
infancy, poor growth and delayed puberty, learning
delays, blood-clotting problems, and bone fractures.

« ALGS can cause undersized kidneys, cysts in the
kidneys, decreased kidney function, or other kidney
disease.

« Advanced liver disease can cause the spleen to
enlarge.

. Abnormalities in the carotid arteries of the head and
neck can lead to internal bleeding or stroke.

« Various blood vessels in the body can narrow or
bulge.

Diagnosis
Examination

A diagnosis of Alagille syndrome is based on clin-
ical features—usually a combination of liver disease
and at least two other symptoms such as:

« heart abnormalities or murmurs
. skeletal abnormalities

. ophthalmologic abnormalities

. facial features typical of ALGS

A single symptom of ALGS may be sufficient for a
diagnosis if a relative is also affected. However other
affected family members may have such mild or varia-
ble symptoms that their condition is not apparent. Once
a patient is diagnosed with ALGS, the parents or other
family members may be evaluated for subtle features of
the condition. Diagnosis is very important since other
genetic syndromes can cause similar liver disease and
heart and eye defects and are inherited differently.

Tests

In addition to blood tests to measure liver and
kidney function and nutritional status, genetic tests
may be performed, sometimes prenatally, to check
for gene-related abnormalities. A JAG1 gene muta-
tion may be sufficient for ALGS diagnosis even in the
absence of major symptoms. Tests include:

« DNA sequence analysis of the entire JAG1 coding
region
. scanning for mutations in the JAGI1 coding region

« fluorescence in situ hybridization (FISH) to detect
the deletion of the entire JAGI1 gene

« tests for duplications of the JAG1 gene
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. linkage analysis of the JAG1 gene

. sequence analysis of the entire NOTCH2 coding
region

. deletion/duplication analysis of the NOTCH2 gene

Procedures

Procedures for the diagnosis of Alagille syndrome
include:

. abdominal ultrasound to detect liver enlargement
and to rule out other conditions

. liver biopsy or surgery for direct examination of the
bile duct system

. an echocardiogram to detect heart problems
« X rays of the spine
. examinations of the blood vessels and kidneys

Treatment
Traditional

Treatment of Alagille syndrome varies greatly
depending on the symptoms and severity of the disor-
der. However it usually requires multidisciplinary
treatment including medical genetics, gastroenterol-
ogy, cardiology, ophthalmology, and nutrition. Treat-
ment usually focuses on increasing the flow of bile
from the liver, maintaining normal growth and devel-
opment, and correcting nutritional deficiencies.
Infants receive special formula containing high levels
of medium-chain triglycerides (MCTs) for improved
fat absorption by the small intestine. Breastfed infants
may receive supplemental MCT oil. A child may
receive additional calories through a tiny tube passed
through the nose into the stomach or through a gas-
trostomy tube placed directly into the stomach
through a small opening in the abdomen.

Other treatments may be necessary:
« Approximately 15-20% of ALGS patients require a
liver transplant

. Severe pruritus is sometimes treated by partial exter-
nal biliary diversion (PEBD), in which one end of the
small intestine is surgically connected to the gallblad-
der and the other end to an opening in the abdomen
for the collection of bile outside of the body

« Heart surgery may be required to repair defects
Drugs

Drugs used to treat Alagille syndrome include:

« ursodiol (Actigall, Urso) to increase bile flow

. large oral doses or injections of fat-soluble vitamins
(A, D, E, and K) to treat deficiencies
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. cholestyramine (Questran, Prevalite), rifampin
(Rifadin), naltrexone (ReVia, Depade), or antihist-
amines to relieve pruritus

Home remedies

Infants, children, and adults with Alagille syn-
drome can benefit from a high-calorie diet that
includes calcium and the fat-soluble vitamins. Pruri-
tus can be treated with moisturizers to hydrate the
skin. Fingernails should be trimmed to prevent dam-
age from scratching.

Prognosis

The prognosis for Alagille syndrome varies greatly
depending on the degree of liver, heart, and kidney
disease and the presence of intracranial bleeding.
About 75% of children with ALGS survive to at least
20 years of age. Although there is no way to predict
which patients will reach end-stage liver disease, the
survival rate for patients undergoing liver transplanta-
tion is 60-80%. ALGS patients most often die from liver
disease, heart disease, or blood vessel abnormalities.

Prevention

Prenatal testing via chorionic villus sampling or
amniocentesis is available if a parent has been diag-
nosed with Alagille syndrome. However the variability
of clinical symptoms, even within a single family, lim-
its the interpretation of test results, since the same
genetic mutation can result in a wide range of medical
problems with varying degrees of severity.
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I Alanine aminotransferase test
Definition

The alanine aminotransferase test, also known as
ALT, is one of a group of tests known as liver function
tests (or LFTs) and is used to monitor damage to the liver.

Purpose

ALT levels are used to detect liver abnormalities.
Since the alanine aminotransferase enzyme is also
found in muscle, tests indicating elevated AST levels
might also indicate muscle damage. However, other
tests, such as the levels of the M B fraction of creatine
kinase should indicate whether the abnormal test lev-
els are because of muscle or liver damage.

Description

The alanine aminotransferase test (ALT) can
reveal liver damage. It is probably the most specific
test for liver damage. However, the severity of the liver
damage is not necessarily shown by the ALT test, since
the amount of dead liver tissue does not correspond to
higher ALT levels. Also, patients with normal, or
declining, ALT levels may experience serious liver
damage without an increase in ALT.

Nevertheless, ALT is widely used, and useful,
because ALT levels are elevated in most patients with
liver disease. Although ALT levels do not necessarily
indicate the severity of the damage to the liver, they may
indicate how much of the liver has been damaged. ALT
levels, when compared to the levels of a similar enzyme,
aspartate aminotransferase (AST), may provide impor-
tant clues to the nature of the liver disease. For example,
within a certain range of values, a ratio of 2:1 or greater
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Albinism

for AST: ALT might indicate that a patient suffers from
alcoholic liver disease. Other diagnostic data may be
gleaned from ALT tests to indicate abnormal results.

Preparation

No special preparations are necessary for this test.

Aftercare

This test involves blood being drawn, probably
from a vein in the patient’s elbow. The patient should
keep the wound from the needle puncture covered (with
a bandage) until the bleeding stops. Patients should
report any unusual symptoms to their physician.

Normal results

Normal values vary from laboratory to laboratory,
and should be available to your physician at the time of
the test. An informal survey of some laboratories indi-
cates many laboratories find values from approxi-
mately seven to 50 IU/L to be normal.

Abnormal results

Low levels of ALT (generally below 300 IU/L) may
indicate any kind of liver disease. Levelsabove 1,000 [U/
L generally indicate extensive liver damage from toxins
or drugs, viral hepatitis, or a lack of oxygen (usually
resulting from very low blood pressure or a heart
attack). A briefly elevated ALT above 1,000 IU/L that
resolves in 2448 hours may indicate a blockage of the
bile duct. More moderate levels of ALT (300-1,0001U/
L) may support a diagnosis of acute or chronic hepatitis.

It is important to note that persons with normal
livers may have slightly elevated levels of ALT. This is
a normal finding.

Michael V. Zuck PhD

Albers-Schonberg disease see Osteopetroses

I Albinism
Definition

Albinism is an inherited condition present at
birth, characterized by a lack of pigment that normally
gives color to the skin, hair, and eyes. Many types of
albinism exist, all of which involve lack of pigment in
varying degrees. The condition, which is found in all
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A man with albinism stands with his normally pigmented
father. (Norman Lightfoot/Photo Researchers, Inc.)

races, may be accompanied by eye problems and may
lead to skin cancer later in life.

Description

Albinism is a rare disorder found in fewer than
five people per 100,000 in the United States and
Europe. Other parts of the world have a much
higher rate; for example, albinism is found in
about 20 out of every 100,000 people in southern
Nigeria.

There are 10 types of the most common form of
the condition, known as “oculocutaneous albinism,”
which affects the eyes, hair, and skin. In its most severe
form, hair and skin remain pure white throughout life.
People with a less severe form are born with white hair
and skin, which turn slightly darker as they age. Every-
one with oculocutaneous albinism experiences abnor-
mal flickering eye movements (nystagmus) and
sensitivity to bright light. There may be other eye
problems as well, including poor vision and crossed
or “lazy” eyes (strabismus).

The second most common type of the condition is
known as “ocular” albinism, in which only the eyes
lack color; skin and hair are normal. There are five
forms of ocular albinism; some types cause more
problems, especially eye problems, than others.

Causes and symptoms

Every cell in the body contains a matched pair of
genes, one inherited from each parent. These genes act
as a sort of “blueprint” that guides the development of
a fetus.
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KEY TERMS

Amino acids—Natural substances that are the build-
ing blocks of protein. The body breaks down the
protein in food into amino acids, and then uses
these amino acids to create other proteins. The
body also changes amino acids into melanin
pigment.

Astigmatism—An eye condition in which the lens
doesn’t focus light evenly on the retina, leading to
problems with visual sharpness.

Carrier—A person with one normal gene and one
faulty gene, who can pass on a condition to others
without actually having symptoms.

DNA—The abbreviation for “deoxyribonucleic
acid,” the primary carrier of genetic information
found in the chromosomes of almost all organisms.
The entwined double structure allows the chromo-
somes to be copied exactly during cell division.

DOPA—The common name for a natural chemical
(3, 4-dihydroxyphenylalanine) made by the body
during the process of making melanin.

Enzyme—A protein that helps the body convert one
chemical substance to another.

Albinism is an inherited problem caused by a flaw
in one or more of the genes that are responsible for
directing the eyes and skin to make melanin (pigment).
As aresult, little or no pigment is made, and the child’s
skin, eyes and hair may be colorless.

In most types of albinism, a recessive trait, the
child inherits flawed genes for making melanin from
both parents. Because the task of making melanin is
complex, there are many different types of albinism,
involving a number of different genes.

It’s also possible to inherit one normal gene
and one albinism gene. In this case, the one normal
gene provides enough information in its cellular
blueprint to make some pigment, and the child will
have normal skin and eye color. They “carry” one
gene for albinism. About one in 70 people are
albinism carriers, with one flawed gene but no symp-
toms; they have a 50% chance of passing the albinism
gene to their child. However, if both parents are
carriers with one flawed gene each, they have a one
in four chance of passing on both copies of the flawed
gene to the child, who will have albinism. (There is
also a type of ocular albinism that is carried on the X
chromosome and occurs almost exclusively in males
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Gene—The basic unit of genetic material carried in a
particular place on a chromosome. Genes are passed
on from parents to child when the sperm and egg
unite during conception.

Hairbulb—The root of a strand of hair from which
the color develops.

Hermansky-Pudlak Syndrome (HPS)—A rare type of
albinism characterized by a problem with blood
clotting and a buildup of waxy material in lungs
and intestines.

Melanin—Pigment made in the hair, skin and eyes.

Nystagmus—An involuntary back-and-forth move-
ment of the eyes that is often found in albinism.

Strabismus—Crossed or “lazy” eyes, often found in
albinism.

Tyrosine—A protein building block found in a wide
variety of foods that is used by the body to make
melanin.

Tyrosinase—An enzyme in a pigment cell which
helps change tyrosine to DOPA during the process
of making melanin.

because they have only one X chromosome and,
therefore, no other gene for the trait to override the
flawed one.)

Symptoms of albinism can involve the skin, hair,
and eyes. The skin, because it contains little pigment,
appears very light, as does the hair.

Although people with albinism may experience
a variety of eye problems, one of the myths
about albinism is that it causes people to have pink
or red eyes. In fact, people with albinism can have
irises varying from light gray or blue to brown. (The
iris is the colored portion of the eye that controls the
size of the pupil, the opening that lets light into the
eye.) If people with albinism seem to have reddish
eyes, it’s because light is being reflected from the back
of the eye (retina) in much the same way as happens
when people are photographed with an electronic
flash.

People with albinism may have one or more of the
following eye problems:

« They may be very far-sighted or near-sighted, and
may have other defects in the curvature of the lens of
the eye (astigmatism) that cause images to appear
unfocused
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Albinism

. They may have a constant, involuntary movement of
the eyeball called nystagmus

. They may have problems in coordinating the eyes
in fixing and tracking objects (strabismus), which
may lead to an appearance of having “crossed
eyes” at times. Strabismus may cause some prob-
lems with depth perception, especially at close
distances

. They may be very sensitive to light (photophobia)
because their irises allow “stray” light to enter their
eyes. It’s a common misconception that people with
albinism shouldn’t go out on sunny days, but wear-
ing sunglasses can make it possible to go outside
quite comfortably

In addition to the characteristically light skin
and eye problems, people with a rare form of albinism
called Hermansky-Pudlak Syndrome (HPS) also have
a greater tendency to have bleeding disorders, inflam-
mation of the large bowel (colitis), lung (pulmonary)
disease, and kidney (renal) problems.

Diagnosis

It’s not always easy to diagnose the exact type
of albinism a person has; there are two tests
available that can identify only two types of the con-
dition. Recently, a blood test has been developed
that can identify carriers of the gene for some types
of albinism; a similar test during amniocentesis
can diagnose some types of albinism in an unborn
child. A chorionic villus sampling test during the
fifth week of pregnancy may also reveal some types
of albinism.

The specific type of albinism a person has can be
determined by taking a good family history and exam-
ining the patient and several close relatives.

The “hairbulb pigmentation test” is used to iden-
tify carriers by incubating a piece of the person’s hair
in a solution of tyrosine, a substance in food which the
body uses to make melanin. If the hair turns dark, it
means the hair is making melanin (a “positive” test);
light hair means there is no melanin. This test is the
source of the names of two types of albinism: “ty-pos”
and “ty-neg.”

The tyrosinase test is more precise than the hair-
bulb pigmentation test. It measures the rate at which
hair converts tyrosine into another chemical (DOPA),
which is then made into pigment. The hair converts
tyrosine with the help of a substance called “tyrosi-
nase.” In some types of albinism, tyrosinase doesn’t do
its job, and melanin production breaks down.
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Treatment

There is no treatment that can replace the lack of
melanin that causes the symptoms of albinism. Doc-
tors can only treat, not cure, the eye problems that
often accompany the lack of skin color. Glasses are
usually needed and can be tinted to ease pain from too
much sunlight. There is no cure for involuntary eye
movements (nystagmus), and treatments for focusing
problems (surgery or contact lenses) are not effective
in all cases.

Crossed eyes (strabismus) can be treated during
infancy, using eye patches, surgery or medicine injec-
tions. Treatment may improve the appearance of the
eye, but it can do nothing to cure the underlying
condition.

Patients with albinism should avoid excessive
exposure to the sun, especially between 10 a.m. and
2 p.m. If exposure can’t be avoided, they should use
UVA-UVB sunblocks with an SPF of at least 20.
Taking beta-carotene may help provide some skin
color, although it doesn’t protect against sun
exposure.

Prognosis

In the United States, people with this condition
can expect to have a normal lifespan. People with
albinism may experience some social problems
because of a lack of understanding on the part of
others. When a member of a normally dark-skinned
ethnic group has albinism, he or she may face some
very complex social challenges.

One of the greatest health hazards for people with
albinism is excessive exposure to sun without protec-
tion, which could lead to skin cancer. Wearing opaque
clothes and sunscreen rated SPF 20, people with albin-
ism can safely work and play outdoors safely even
during the summer.

Prevention

Genetic counseling is very important to prevent
further occurrences of the conditon.

Resources

BOOKS

National Organization for Albinism and Hypopigmentation
(NOAH).Raising a Child with Albinism: A Guide to the
Early Years. East Hampstead, NH: National Organiza-
tion for Albinism and Hypopigmentation (NOAH),
2008.
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ORGANIZATIONS

Albinism World Alliance, PO Box 959, East Hampstead,
NH, 03826-0959, (603) 887-2310, (800) 473-2310,
http://www.albinism.org.

American Foundation for the Blind, 2 Penn Plaza, Suite
1102, New York, NY, 10121, (212) 502-7600, (888)
545-8381, (800) AFB-LIND (232-5463), http://
www.afb.org/.

Hermansky-Pudlak Syndrome Network, Inc., One South
Road, Oyster Bay, NY, 11771-1905, (516) 922-4022,
(800) 780-9477, http://www.hpsnetwork.org.

National Organization for Albinism and Hypopigmentation
(NOAH), PO Box 959, East Hampstead, NH, 03826-
0959 , (603) 887-2310, (800) 648-2310, (800) 473-2310,
http://www.albinism.org/.

Carol A. Turkington

Albuterol see Bronchodilators

I Alcohol-related neurologic
disease

Definition

Alcohol, or ethanol, is a poison with direct toxic
effects on nerve and muscle cells. Depending on which
nerve and muscle pathways are involved, alcohol can
have far-reaching effects on different parts of the
brain, peripheral nerves, and muscles, with symptoms
of memory loss, incoordination, seizures, weakness,
and sensory deficits. These different effects can be
grouped into three main categories: (1) intoxication
due to the acute effects of ethanol, (2) withdrawal
syndrome from suddenly stopping drinking, and (3)
disorders related to long-term or chronic alcohol
abuse. Alcohol-related neurologic disease includes
Wernicke-Korsakoff disease, alcoholic cerebellar
degeneration, alcoholic myopathy, alcoholic neuropa-
thy, alcohol withdrawal syndrome with seizures and
delirium tremens, and fetal alcohol syndrome.

Description

Acute excess intake of alcohol can cause drunk-
enness (intoxication) or even death, and chronic or
long-term abuse leads to potentially irreversible dam-
age to virtually any level of the nervous system. Any
given patient with long-term alcohol abuse may have
no neurologic complications, a single alcohol-related
disease, or multiple conditions, depending on the
genes they have inherited, how well nourished they
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are, and other environmental factors, such as exposure
to other drugs or toxins.

Neurologic complications of alcohol abuse may also
result from nutritional deficiency, because alcoholics
tend to eat poorly and may become depleted
of thiamine or other vitamins important for nervous
system function. Persons who are intoxicated are
also at higher risk for head injury or for compression
injuries of the peripheral nerves. Sudden changes in blood
chemistry, especially sodium, related to alcohol abuse
may cause central pontine myelinolysis, a condition of
the brainstem in which nerves lose their myelin coating.
Liver disease complicating alcoholic cirrhosis may cause
dementia, delirium, and movement disorder.

Causes and symptoms

When a person drinks alcohol, it is absorbed by
blood vessels in the stomach lining and flows rapidly
throughout the body and brain, as ethanol freely
crosses the blood-brain barrier that ordinarily keeps
large molecules from escaping from the blood vessel to
the brain tissue. Drunkenness, or intoxication, may
occur at blood ethanol concentrations of as low as
50-150 mg per dL in people who don’t drink. Sleepi-
ness, stupor, coma, or even death from respiratory
depression and low blood pressure occur at progres-
sively higher concentrations.

Although alcohol is broken down by the liver, the
toxic effects from a high dose of alcohol are most
likely a direct result of alcohol itself rather than of
its breakdown products. The fatal dose varies widely
because people who drink heavily develop a tolerance
to the effects of alcohol with repeated use. In addi-
tion, alcohol tolerance results in the need for higher
levels of blood alcohol to achieve intoxicating effects,
which increases the likelihood that habitual drinkers
will be exposed to high and potentially toxic levels
of ethanol. This is particularly true when binge
drinkers fail to eat, because fasting decreases the
rate of alcohol clearance and causes even higher
blood alcohol levels.

When a chronic alcoholic suddenly stops drink-
ing, withdrawal of alcohol leads to a syndrome of
increased excitability of the central nervous system,
called delirium tremens or “DTs.” Symptoms begin
six to eight hours after abstinence, and are most pro-
nounced 24-72 hours after abstinence. They include
body shaking (tremulousness), insomnia, agitation,
confusion, hearing voices or seeing images that are
not really there (such as crawling bugs), seizures, rapid
heart beat, profuse sweating, high blood pressure, and
fever. Alcohol-related seizures may also occur without
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Alcohol-related neurologic disease

KEY TERMS

Abstinence—Refraining from the use of alcoholic
beverages.

Atrophy—A wasting or decrease in size of a muscle
or other tissue.

Cerebellum—The part of the brain involved in coor-
dination of movement, walking, and balance.

Degeneration—Gradual, progressive loss of nerve
cells.

Delirium—Sudden confusion with decreased or
fluctuating level of consciousness.

Delirium tremens— A complication that may accom-
pany alcohol withdrawal. The symptoms include
body shaking (tremulousness), insomnia, agitation,
confusion, hearing voices or seeing images that are
not really there (hallucinations), seizures, rapid heart
beat, profuse sweating, high blood pressure, and fever.

Dementia—Loss of memory and other higher func-
tions, such as thinking or speech, lasting six months
or more.

withdrawal, such as during active heavy drinking or
after more than a week without alcohol.

Wernicke-Korsakoff syndrome is caused by defi-
ciency of the B-vitamin thiamine, and can also be seen
in people who don’t drink but have some other cause
of thiamine deficiency, such as chronic vomiting that
prevents the absorption of this vitamin. A 2004 study
demonstrated that alcohol-dependent patients admitted
to a detoxification facility had consumed significantly
less thiamine than a comparison group of healthy vol-
unteers. Patients with this condition have the sudden
onset of Wernicke encephalopathy; the symptoms
include marked confusion, delirium, disorientation,
inattention, memory loss, and drowsiness. Examination
reveals abnormalities of eye movement, including jerk-
ing of the eyes (nystagmus) and double vision. Problems
with balance make walking difficult. People may have
trouble coordinating their leg movements, but usually
not their arms. If thiamine is not given promptly,
Wernicke encephalopathy may progress to stupor,
coma, and death.

If thiamine is given and death averted, Korsakoff’s
syndrome may develop in some patients who suffer
from memory impairment that leaves them unable to
remember events for a period of a few years before
the onset of illness (retrograde amnesia) and unable
to learn new information (anterograde amnesia).
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Myoglobinuria—Reddish urine caused by excretion
of myoglobin, a breakdown product of muscle.

Myopathy—A disorder that causes weakening of
muscles.

Neuropathy—A condition affecting the nerves sup-
plying the arms and legs. Typically, the feet and hands
are involved first. If sensory nerves are involved,
numbness, tingling, and pain are prominent, and if
motor nerves are involved, the patient experiences
weakness.

Thiamine—A B vitamin essential for the body to
process carbohydrates and fats. Alcoholics may suf-
fer complications (including Wernike-Korsakoff syn-
drome) from a deficiency of this vitamin.

Wernicke-Korsakoff syndrome—A combination
of symptoms, including eye-movement problems,
tremors, and confusion, that is caused by a lack
of the B vitamin thiamine and may be seen in
alcoholics.

Most patients have very limited insight into their
memory dysfunction and have a tendency to make
up explanations for events they have forgotten
(confabulation).

Severe alcoholism can cause cerebellar degenera-
tion, a slowly progressive condition affecting portions
of the brain called the anterior and superior cerebellar
vermis, causing a wide-based gait, leg incoordination,
and an inability to walk heel-to-toe in tightrope fash-
ion. The gait disturbance usually develops over several
weeks, but may be relatively mild for some time, and
then suddenly worsen after binge drinking or an unre-
lated illness.

Fetal alcohol syndrome occurs in infants born to
alcoholic mothers when prenatal exposure to ethanol
retards fetal growth and development. Affected
infants often have a distinctive appearance with a
thin upper lip, flat nose and mid-face, short stature
and small head size. Almost half are mentally
retarded, and most others are mildly impaired intellec-
tually or have problems with speech, learning, and
behavior. Fetal alcohol syndrome is the leading cause
of mental retardation and many physicians warn that
there is no safe level of alcohol for a pregnant mother
to consume.

Alcoholic myopathy, or weakness secondary to
breakdown of muscle tissue, is also known as alcoholic
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rhabdomyolysis or alcoholic myoglobinuria. Males
are affected by acute (sudden onset) alcoholic myopa-
thy four times as often as females. Breakdown of
muscle tissue (myonecrosis), can come on suddenly
during binge drinking or in the first days of alcohol
withdrawal. In its mildest form, this breakdown may
cause no noticeable symptoms, but may be detected by
a temporary elevation in blood levels of an enzyme
found predominantly in muscle, the MM fraction of
creatine kinase.

The severe form of acute alcoholic myopathy is
associated with the sudden onset of muscle pain, swell-
ing, and weakness; a reddish tinge in the urine caused
by myoglobin, a breakdown product of muscle
excreted in the urine; and a rapid rise in muscle
enzymes in the blood. Symptoms usually worsen over
hours to a few days, and then improve over the next
week to 10 days as the patient is withdrawn from alco-
hol. Muscle symptoms are usually generalized, but pain
and swelling may selectively involve the calves or other
muscle groups. The muscle breakdown of acute alco-
holic myopathy may be worsened by crush injuries,
which may occur when people drink so much that
they compress a muscle group with their body weight
for a long time without moving, or by withdrawal
seizures with generalized muscle activity.

In patients who abuse alcohol over many years,
chronic alcoholic myopathy may develop. Males and
females are equally affected. Symptoms include pain-
less weakness of the limb muscles closest to the trunk
and the girdle muscles, including the thighs, hips,
shoulders, and upper arms. This weakness develops
gradually, over weeks or months, without symptoms
of acute muscle injury. Muscle atrophy, or decreased
bulk, may be striking. The nerves of the extremities
may also begin to break down, a condition known as
alcoholic peripheral neuropathy, which can add to the
person’s difficulty in moving.

The way in which alcohol destroys muscle tissue is
still not well understood. Proposed mechanisms
include muscle membrane changes affecting the trans-
port of calcium, potassium, or other minerals;
impaired muscle energy metabolism; and impaired
protein synthesis. Alcohol is metabolized or broken
down primarily by the liver, with a series of chemical
reactions in which ethanol is converted to acetate.
Acetate is metabolized by skeletal muscle, and alco-
hol-related changes in liver function may affect skel-
etal muscle metabolism, decreasing the amount of
blood sugar available to muscles during prolonged
activity. Because not enough sugar is available to
supply needed energy, muscle protein may be broken
down as an alternate energy source. However, toxic
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effects on muscle may be a direct result of alcohol itself
rather than of its breakdown products.

Although alcoholic peripheral neuropathy may
contribute to muscle weakness and atrophy by injur-
ing the motor nerves controlling muscle movement,
alcoholic neuropathy more commonly affects sensory
fibers. Injury to these fibers can cause tingling or
burning pain in the feet, which may be severe enough
to interfere with walking. As the condition worsens,
pain decreases but numbness increases.

Diagnosis

The diagnosis of alcohol-related neurologic dis-
ease depends largely on finding characteristic symp-
toms and signs in patients who abuse alcohol. Other
possible causes should be excluded by the appropriate
tests, which may include blood chemistry, thyroid
function tests, brain MRI (magnetic resonance imag-
ing) or CT (computed tomography scan), and/or cer-
ebrospinal fluid analysis.

Acute alcoholic myopathy can be diagnosed by
finding myoglobin in the urine and increased creatine
kinase and other blood enzymes released from injured
muscle. The surgical removal of a small piece of
muscle for microscopic analysis (muscle biopsy)
shows the scattered breakdown and repair of muscle
fibers. Doctors must rule out other acquired causes of
muscle breakdown, which include the abuse of drugs
such as heroin, cocaine, or amphetamines; trauma
with crush injury; the depletion of phosphate or potas-
sium; or an underlying defect in the metabolism of
carbohydrates or lipids. In chronic alcoholic myopa-
thy, serum creatine kinase often is normal, and muscle
biopsy shows atrophy, or loss of muscle fibers. Elec-
tromyography (EMG) may show features character-
istic of alcoholic myopathy or neuropathy.

Treatment

Acute management of alcohol intoxication, delir-
ium tremens, and withdrawal is primarily supportive,
to monitor and treat any cardiovascular or respiratory
failure that may develop. In delirium tremens, fever
and sweating may necessitate treatment of fluid loss
and secondary low blood pressure. Agitation may be
treated with benzodiazepines such as chlordiazepoxide,
beta-adrenergic antagonists such as atenolol, or alpha
2-adrenergic agonists such as clonidine. Because Wer-
nicke’s syndrome is rapidly reversible with thiamine,
and because death may intervene if thiamine is not
given promptly, all patients admitted for acute com-
plications of alcohol, as well as all patients with
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Alcoholism

unexplained encephalopathy, should be given intra-
venous thiamine.

Withdrawal seizures typically resolve without
specific anti-epileptic drug treatment, although status
epilepticus (continual seizures occurring without
specific) should be treated vigorously. Acute alcoholic
myopathy with myoglobinuria requires monitoring
and maintenance of kidney function, and correction
of imbalances in blood chemistry including potassium,
phosphate, and magnesium levels.

Chronic alcoholic myopathy and other chronic
conditions are treated by correcting associated nutri-
tional deficiencies and maintaining a diet adequate in
protein and carbohydrate. The key to treating any
alcohol-related disease is helping the patient overcome
alcohol addiction. Behavioral measures and social
supports may be needed in patients who develop
broad problems in their thinking abilities (dementia)
or remain in a state of confusion and disorientation
(delirium). People with walking problems may benefit
from physical therapy and assistive devices. Doctors
may also prescribe drugs to treat the pain associated
with peripheral neuropathy.

Prognosis

Complete recovery from Wernicke’s syndrome
may follow prompt administration of thiamine. How-
ever, repeated episodes of encephalopathy or pro-
longed alcohol abuse may cause persistent dementia
or Korsakoff psychosis. Most patients recover fully
from acute alcoholic myopathy within days to weeks,
but severe cases may be fatal from acute kidney failure
and disturbances in heart rhythm secondary to
increased potassium levels. Recovery from chronic
alcoholic myopathy may occur over weeks to months
of abstinence from alcohol and correction of malnu-
trition. Cerebellar degeneration and alcoholic neuro-
pathy may also improve to some extent with
abstinence and balanced diet, depending on the
severity and duration of the condition.

Prevention

Prevention requires abstinence from alcohol. Per-
sons who consume small or moderate amounts of
alcohol might theoretically help prevent nutritional
complications of alcohol use with dietary supplements
including B vitamins. However, proper nutrition
cannot protect against the direct toxic effect of alcohol
or of its breakdown products. Patients with any
alcohol-related symptoms or conditions, pregnant
women, and patients with liver or neurologic disease
should abstain completely. Persons with family
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history of alcoholism or alcohol-related conditions
may also be at increased risk for neurologic complica-
tions of alcohol use.

Resources

PERIODICALS

“Missouri Clinics Will Diagnose and Treat Fetal Alcohol
Syndrome.” Mental Health Weekly Digest (June 7,
2004): 33.

Stacey, Philip S. “Preliminary Investigation of Thiamine and
Alcohol Intake in Clinical and Healthy Samples.”
Psychological Reports (June 2004): 845-849.

ORGANIZATIONS

National Institute on Alcohol Abuse and Alcoholism
(NIAAA), 5635 Fishers Lane, MSC 9304, Bethesda,
MD, 20892-9304, (301) 443-3860, http://www.niaaa.
nih.gov/.

Laurie Barclay MD
Teresa G. Odle

Alcohol abuse see Alcoholism
Alcohol dependence see Alcoholism

Alcohol withdrawal see Withdrawal
syndromes

Alcoholic cerebellar disease see
Alcohol-related neurologic disease

Alcoholic hepatitis see Hepatitis, alcoholic

Alcoholic rose gardener’s disease see
Sporotrichosis

I Alcoholism
Definition

Alcoholism is a chronic physical, psychological,
and behavioral disorder characterized by excessive use
of alcoholic beverages; emotional and physical
dependence on them; increased tolerance over time
of the effects of alcohol; and withdrawal symptoms if
the person stops drinking.

Demographics

The World Health Organization (WHO) esti-
mates that some 2 billion people worldwide consume
alcoholic beverages, which can have immediate and
long term consequences on health and social life. More
than 76 million people are currently affected by alco-
hol dependence and abuse. Alcohol causes 1.8 million
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Risk factors for alcoholism

 Age: Beginning drinking at a young age increases the risk of alcohol
dependence.

« Family history: Children of alcohol-dependent parents are at greater risk
of developing alcoholism.

» Gender: Males are more likely to become alcohol dependent than females,
but women are at an increased risk of developing complications
associated with alcoholism, such as liver disease.

« Length of use: Regular binge drinking over an extended period of time
may result in alcohol dependence.

« Mental health: Persons afflicted by mental health disorders such as
depression may be more likely to misuse alcohol or other substances.

« Social and cultural factors: Being surrounded by friends who routinely

drink may increase a person’s level of alcohol use. Alcohol consumption
in the media may also influence personal drinking habits.

SOURCE: Mayo Clinic, “Alcoholism.” Available online at: http://
www.mayoclinic.com/health/alcoholism/DS00340 (accessed
August 17, 2010).

(Table by PreMediaGlobal. Reproduced by permission of Gale, a
part of Cengage Learning.)

deaths a year, which represents 3.2% of all deaths
worldwide. According to a 2007 report from the
Task Force on Community Preventive Services of the
Centers for Disease Control, excessive alcohol con-
sumption in the United States is responsible for
approximately 75,000 deaths per year, making it the
third leading cause of preventable death. Moreover,
nearly 47% of homicides, 23% of suicides, and 40% of
fatal motor vehicle crashes are directly caused by alco-
hol abuse. According to the 2009 report of the
National Survey on Drug Use and Health, 7.8% of
Americans aged 12 or older (an estimated 19.3 million
people) needed treatment for an alcohol problem in
the past year. Of those who needed alcohol treatment,
8.1% received treatment at a specialty substance use
treatment facility, 4.5% did not receive treatment but
felt they needed it, and 87.4% did not receive treat-
ment and did not perceive a need for it.

According to 2008 Center for Disease Control
data, the percentage of adults who drank alcohol in
2007 was 61%. The percentage of drinkers who had
five or more drinks on at least one day during that year
was 21%.

Alcohol use by persons under age 21 is an impor-
tant public health concern. In the United States, alco-
hol is the most commonly used and abused drug
among youth. Although drinking under the age of 21
is against the law, people aged 12 to 20 years drink
nearly 20% of all alcohol consumed in the United
States. More than 90% of this alcohol is consumed
in the form of binge drinking.
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According to the NIAAA, 60% of American
women were having at least one drink a year in 2005.
Among women who drank, 13% had more than seven
drinks per week with an estimated 5.3 million women
drinking in a way that threatened their health, safety,
and general well-being. Studies of women alcoholics
indicate that women are at higher risk than men for
serious health problems related to alcoholism. Because
women tend to metabolize alcohol more slowly, have a
lower percentage of body water and a higher percent-
age of body fat than men, they develop higher blood
alcohol levels than men at a given amount of alcohol
per pound of body weight. Thus, even though women
typically begin to drink heavily at a later age than men,
they often become dependent on alcohol much more
rapidly. This relatively speedy progression of alcohol-
ism in women is called telescoping.

At the other end of the age distribution, alcohol-
ism among the elderly appears to be underrecognized.
One third of older alcoholic persons develop a prob-
lem with alcohol in later life, while the other two thirds
grow older with the medical and psychosocial conse-
quences of early onset alcoholism. Confusion and
other signs of intoxication in an elderly person are
also often misinterpreted as side effects of other med-
ications. In addition, the effects of alcohol may be
increased in elderly patients because of physiologic
changes associated with aging. The elderly are at
higher risk for becoming dependent on alcohol than
younger people because their bodies do not absorb
alcohol as efficiently; a 90-year-old who drinks the
same amount of alcohol as a 20-year-old (of the
same sex) will have a blood alcohol level 50% higher.

Description

Alcoholism is a complex behavioral as well as
medical disorder. It often involves the criminal justice
system as well as medicine and other helping profess-
ions. Its emergence in an individual’s life is affected by
a number of variables ranging from age, weight, sex,
and ethnic background to his or her family history,
peer group, occupation, religious preference, and
many other categories. Moreover, persons diagnosed
with alcoholism may demonstrate considerable variety
in their drinking patterns, age at onset of the disorder,
and the speed of its progression.

The Diagnostic and Statistical Manual of Mental
Disorders, 4th edition (DSM-IV), distinguishes
between Alcohol Dependence and Alcohol Abuse
largely on the basis of a compulsive element in Alcohol
Dependence that is not present in Alcohol Abuse.
Some psychiatrists differentiate between so-called pri-
mary alcoholism, in which the patient has no other
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major psychiatric diagnosis; and secondary alcohol-
ism, in which the problem drinking is the patient’s
preferred way of medicating symptoms of another
psychiatric disorder, such as depression, schizophre-
nia, post-traumatic stress disorder, or one of the dis-
sociative disorders. Experts in other branches of
medicine tend to emphasize patterns of and attitudes
toward drinking in order to distinguish between non-
problematic use of alcohol and alcohol abuse or
dependence. Classification is typically based on the
following five categories:

« Social drinkers. Individuals who use alcohol in min-
imal to moderate amounts to enhance meals or other
social activities. They do not drink alone

« Situational drinkers. These people rarely or never
drink except during periods of stress. They are far
more likely to drink alone than social drinkers

« Problem drinkers. These individuals drink heavily,
even when they are not under overwhelming stress.
Their drinking causes some problems in their lives
(e.g., DUI arrests), but they are capable of respond-
ing to warnings or advice from others

. Binge drinkers. This type of drinker uses alcohol in
an out-of-control fashion at regular intervals. The
binges may be planned in advance. This pattern is a
growing problem on many college campuses

« Alcoholic drinkers. These are drinkers who have no
control of any kind over their intake, and find that
their lives are unmanageable

Other factors have complicated definitions of
alcoholism in the United States, including: 1) the
increasing tendency to combine alcohol with other
drugs of abuse, sometimes called cross-addiction;
and 2) the rising rates of alcohol abuse and depend-
ence among children under 12 years of age.

Risk factors

According to the NIAAA, the risk for developing
alcoholism seems to run in families. Genetics and life-
style are both factors. Socializing patterns, the amount
of stress in a person’s life, and the availability of alcohol
are all factors that may increase the risk for alcoholism.
In general, more men than women are alcohol depend-
ent. Alcohol problems are highest in the 18-29 age
group and lowest among adults aged 65 and older.
People who start drinking in their teens are also at
much higher risk of developing alcohol problems com-
pared to people who start drinking at age 21 or older.

Causes and symptoms

The symptoms of alcohol intoxication often include
talkativeness and a positive mood while the drinker’s
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blood alcohol level is rising, with depression and mental
impairment when it is falling. Blood alcohol concentra-
tion (BAC) produces the following symptoms of central
nervous system (CNS) depression at specific levels:

« 50 mg/dL: feelings of calm or mild drowsiness

« 50-150 mg/dL: loss of physical coordination. The
legal BAC for drivers in most states is 100 mg/dL
or lower.

« 150200 mg/dL: loss of mental faculties
« 300400 mg/dL: unconsciousness
« Over 400 mg/dL: may be fatal.

The symptoms of long-term heavy consumption of
alcohol may take a variety of different forms. In spite of a
long history of use for “medicinal” purposes, alcohol is
increasingly recognized to be toxic to the human body. It
is basically a CNS depressant that is absorbed into the
bloodstream, primarily from the small intestine. Regu-
lar consumption of large amounts of alcohol can cause
irreversible damage to a number of the body’s organ
systems, including the cardiovascular system, the diges-
tive tract, the central nervous system, and the periph-
eral nervous system. Heavy drinkers are at high risk of
developing stomach or duodenal ulcers, cirrhosis of the
liver, and cancers of the digestive tract. Many alco-
holics do not eat properly, and often develop nutri-
tional deficiency diseases as well as organ damage.

In addition to physical symptoms, most alco-
holics have a history of psychiatric, occupational,
financial, legal, or interpersonal problems as well.
Alcohol misuse is the single most important predictor
of violence between domestic partners as well as inter-
generational violence within families. In 1994 (the
latest year for which statistics are available), 79% of
drivers over age 25 involved in fatal automobile acci-
dents were intoxicated. In the states that provided data
in 1994 for arrests for driving while impaired (DWI)
by alcohol, about one-third of the arrested drivers had
previous DWI citations. Since the early 1990s, most
states have passed stricter laws against alcohol-
impaired driving. These laws include such provisions
as immediate license suspension for the first DWI
arrest and lowering the legal blood alcohol limit to
0.08 g/dL for adults and 0.02 g/dL for drivers under
21. Penalties for repeated DWI citations include
prison sentences; house arrest with electronic monitor-
ing; license plates that identify offending drivers; auto-
mobile confiscation; and putting a special ignition
interlock on the offender’s car.

Diagnosis

The diagnosis of alcoholism is usually based on
the patient’s drinking history, a thorough physical
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KEY TERMS

Acamprosate—An anti-craving medication used in
Europe to reduce the craving for alcohol. It is
presently undergoing tests for approval in the United
States.

Alcohol Use Disorders Inventory Test (AUDIT)—
A test for alcohol use developed by the World
Health Organization (WHO). Its ten questions
address three specific areas of drinking over a
12-month period: the amount and frequency of
drinking, dependence upon alcohol, and prob-
lems that have been encountered due to drinking
alcohol.

Behavioral therapy—Form of psychotherapy used to
treat depression, anxiety disorders, phobias, and
other forms of psychopathology.

Binge drinking—Consumption of five or more alco-
holic drinks in a row on a single occasion.

CAGE—A four-question assessment for the presence
of alcoholism in both adults and children.

examination, laboratory findings, and the results of
psychodiagnostic assessment.

Examination

A physician who suspects that a patient is abusing
or is dependent on alcohol should give him or her a
complete physical examination with appropriate labo-
ratory tests, paying particular attention to liver func-
tion and the nervous system. Physical findings that
suggest alcoholism include head injuries after age 18;
broken bones after age 18; other evidence of black-
outs, frequent accidents, or falls; puffy eyelids; flushed
face; alcohol odor on the breath; shaky hands; slurred
speech or tongue tremor; rapid involuntary eye move-
ments (nystagmus); enlargement of the liver (hepato-
megaly); hypertension; insomnia; and problems with
impotence (in males). Severe memory loss may point
to advanced alcoholic damage to the CNS.

Tests

Several laboratory tests can be used to diagnose
alcohol abuse and evaluate the presence of medical
problems related to drinking. These tests include:

« Full blood cell count. This test indicates the presence
of anemia, which is common in alcoholics. In addi-
tion, the mean corpuscular volume (MCV) is usually
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Disulfiram—A medication that has been used since
the late 1940s as part of a treatment plan for alcohol
abuse. Disulfiram, which is sold under the trade
name Antabuse, produces changes in the body’s
metabolism of alcohol that cause headaches, vomit-
ing, and other unpleasant symptoms if the patient
drinks even small amounts of alcohol.

Ethanol—The chemical name for beverage alcohol. It
is also sometimes called ethyl alcohol or grain alcohol
to distinguish it from isopropyl or rubbing alcohol.

Naltrexone—A medication originally developed to
treat addiction to heroin or morphine that is also
used to treat alcoholism. It works by reducing the
craving for alcohol rather than by producing vomit-
ing or other unpleasant reactions.

Withdrawal—The characteristic withdrawal syn-
drome for alcohol includes feelings of irritability or
anxiety, elevated blood pressure and pulse, tremors,
and clammy skin.

high in heavy drinkers. An MCV higher than 100 fL
suggests alcohol abuse.

« Liver function tests. Tests for serum glutamine oxalo-
acetic transaminase (SGOT) and alkaline phospha-
tase can indicate alcohol-related injury to the liver.
A high level (30 units) of gamma—glutamyltransferase
(GGT)isauseful marker because it is found in 70% of
heavy drinkers

« Blood alcohol levels

« Carbohydrate deficient transferrin (CDT) tests. This
test should not be used as a screener, but is useful in
monitoring alcohol consumption in heavy drinkers
(those who consume 60 grams of alcohol per day)
When CDT is present, it indicates regular daily con-
sumption of alcohol.

The results of these tests may not be accurate if the
patient is abusing or dependent on other substances.

Procedures

Since some of the physical signs and symptoms of
alcoholism can be produced by other drugs or disor-
ders, screening tests can also help to determine the
existence of a drinking problem. There are several
assessment instruments for alcoholism that can be
either self-administered or administered by a clinician.
The so-called CAGE test is a brief screener consisting
of four questions:
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. Have you ever felt the need to cut down on drinking?

. Have you ever felt annoyed by criticism of your
drinking?

« Have you ever felt guilty about your drinking?

. Have you ever taken a morning eye opener? One
“yes” answer should raise a suspicion of alcohol
abuse; two “yes” answers are considered a positive
screen.

Other brief screeners include the Alcohol Use Dis-
order Identification Test, or AUDIT, which also high-
lights some of the physical symptoms of alcohol abuse
that doctors look for during a physical examination of
the patient. The Michigan Alcoholism Screening Test,
or MAST, is considered the diagnostic standard. It
consists of 25 questions; a score of five or higher is
considered to indicate alcohol dependency. A newer
screener, the Substance Abuse Subtle Screening Inven-
tory, or SASSI, was introduced in 1988. It can be given
in either group or individual settings in a paper and
pencil or computerized format. The SASSI is available
in an adolescent as well as an adult version from the
SASSI Institute.

According to one 1998 study, some brief screeners
may be inappropriate for widespread use in some
subpopulations because of ethnic and sex bias. The
CAGE questionnaire often yielded inaccurate results
when administered to African American men and
Mexican American women. The AUDIT does not
appear to be affected by ethnic or gender biases.
Another study of the use of alcohol screening ques-
tionnaires in women found that the AUDIT was pref-
erable to the CAGE questionnaire for both African
American and Caucasian women.

Treatment

Because alcoholism is a complex disorder with
social and occupational as well as medical implica-
tions, treatment plans usually include a mix of several
different approaches. The following key issues are
usually considered in determining which treatment
option is appropriate:

« severity of the problem and evidence to suggest other
mental health problems (e.g. depression, suicide
attempts)

. staff credentials of those treating the child or teen,
and what forms of therapy (e.g., family, group, med-
ications) are to be used

. nature of family involvement
« how education is to be continued during treatment

. if an in-patient program is necessary, what length it
should be
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. what aftercare is to be provided following discharge

. what portion of treatment is to be covered by health
insurance and what needs to be paid out of pocket

Traditional

Most alcoholics are treated with a variety of
psychosocial approaches, including regular attendance
at Alcoholics Anonymous (AA) meetings, group ther-
apy, marital or family therapy, community-based
approaches, social skills training, relapse prevention,
and stress management techniques. Insight-oriented
individual psychotherapy by itself is ineffective with
the majority of alcoholics.

The most effective psychosocial treatments
of alcohol dependence incorporate a cognitive—
behavioral approach. Relapse prevention utilizes cog-
nitive-behavioral approaches to identifying high—risk
situations for each patient and restructuring his or her
perceptions of the effects of alcohol as well as of the
relapse process. Network therapy, which combines
individual cognitive—behavioral psychotherapy with
the involvement of the patient’s family and peers as
a group support network, is a newer approach to
alcohol dependence. One recent study found that
while cognitive—behavioral therapy is effective in
treating alcohol dependence, the reasons that are
usually offered to explain its effectiveness should be
reexamined.

Drugs

Most drugs that are now being used to treat alco-
holism fall into one of two groups: those that restrain
the desire to drink by producing painful physical
symptoms if the patient does drink; and those that
appear to reduce the craving for alcohol directly. Sev-
eral medications in the second category were originally
developed to treat addiction to opioid substances
(e.g., heroin and morphine).

ALCOHOL-SENSITIZING MEDICATIONS. The most
commonly used alcohol-sensitizing agent is disulfiram
(Antabuse), which has been used since the 1950s to
deter alcoholics from drinking by the threat of a very
unpleasant physical reaction if they do consume alco-
hol. The severity of the disulfiram/ethanol reaction, or
DER, depends on the amount of alcohol and disul-
firam in the blood. The symptoms of the reaction
include facial flushing, rapid heart beat, palpitations,
difficult breathing, lowered blood pressure, head-
aches, nausea, and vomiting.

A DER results when the drinker consumes alco-
hol because disulfiram inhibits the functioning of an
enzyme called aldehyde dehydrogenase. This enzyme
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is needed to convert acetaldehyde, which is produced
when the body begins to oxidize the alcohol. Without
the aldehyde dehydrogenase, the patient’s blood level
of acetaldehyde rises, causing the symptoms associ-
ated with DER.

Another alcohol-sensitizing agent is calcium car-
bimide, which is marketed under the brand name
Temposil. Calcium carbimide produces physiological
reactions with alcohol similar to those produced by
disulfiram, but the onset of action is far more rapid
and the duration of action is much shorter.

ANTI-CRAVING MEDICATIONS. Another medica-
tion approved for the treatment of alcoholism is nal-
trexone, which appears to reduce the craving for
alcohol. In addition, an injectable, long—acting form
of naltrexone (Vivitrol) is also available.

An anti-craving drug that is presently approved
for use in the European Community, acamprosate
(calcium acetyl-homotaurinate), has no psychotropic
side effects nor any potential for abuse or dependence.
Acamprosate is also approved in the United States to
treat alcohol dependence. It appears to reduce the
frequency of drinking, but its effects on enhancing
abstinence from alcohol are no greater than those of
naltrexone. In addition, acamprosate does not appear
to enhance the effectiveness of naltrexone if the drugs
are given in combination.

Other medications are available to treat the symp-
toms of alcohol withdrawal, such as shakiness, nausea,
and sweating that occur after someone with alcohol
dependence stops drinking.

Alternative

Many clinical trials for the treatment or prevention
of alcoholism are currently sponsored by the National
Institutes of Health (NIH) and other agencies. In 2008,
NIH reported 335 on-going or recently completed
studies, including 123 in the recruitment stage.

A few examples include:

« The evaluation of whether long-term chronic
alcoholism is associated with changes in emotional
functioning and brain structure and function.
(NCT00300638)

« The study of serotonin transporter proteins in people
with alcoholism and healthy volunteers to examine
how these proteins may be related to the inability of
people with alcoholism to appropriately regulate
their alcohol consumption. Serotonin transporters
are substances that regulate levels of the brain chem-
ical serotonin. Problems in this regulation have been
implicated in alcoholism. (NCT00085865)
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« The use of combined motivational enhancement
therapy and cognitive behavioral therapy to test the
benefits of continued/discontinued treatment with
naltrexone. (NCTO00115037)

« The evaluation of the safety and effectiveness of a
combination of study medications (ondansetron,
topiramate) in the treatment of alcohol dependence.
(NCT00006205)

Clinical trial information is constantly updated by
NIH and the most recent information on alcoholism
trials can be found at: http://clinicaltrials.gov/ct2/
results?term = alcoholism.

Prognosis

The prognosis for recovery from alcoholism
varies widely. The usual course of the disorder is one
of episodes of intoxication beginning in adolescence,
with full-blown dependence by the mid-20s to mid-30s.
The most common pattern is one of periodic attempts
at abstinence alternating with relapses into uncon-
trolled drinking. On the other hand, it is thought that
as many as 20% of persons diagnosed as alcohol-
dependent achieve long-term sobriety even without
medical treatment. It is difficult to compare the out-
comes of the various treatment approaches to alcohol-
ism, in part because their definitions of “success” vary.
Some researchers count only total abstinence from alco-
hol as a successful outcome, while others regard cur-
tailed drinking and better social adjustment as
indicators of success. The role of genetic factors in the
prognosis is still disputed. Available evidence suggests
that such factors as the presence of a spouse, partner, or
close friend in the alcoholic’s life, or religious commit-
ment, can outweigh genetic vulnerability to the disorder.

Prevention

It is widely recognized that the best prevention
measure for children is strong parenting. This requires
good communication between parents and their kids,
so that they may be advised about the dangers of
alcoholism and addiction. Prevention initiatives in
schools, churches and the community have also been
widely implemented. However, alcoholism prevention
remains a difficult issue because the potential for a
problem condition is often not recognized at its onset.
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ALD see Adrenoleukodystrophy

I Aldolase test
Definition

Aldolase is an enzyme found throughout the
body, particularly in muscles. Like all enzymes, it is
needed to trigger specific chemical reactions. Aldolase
helps muscle turn sugar into energy. Testing for aldo-
lase is done to diagnose and monitor skeletal muscle
diseases.
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KEY TERMS

Aldolase—An enzyme, found primarily in the
muscle, that helps convert sugar into energy.

Enzyme—A substance needed to trigger specific
chemical reactions.

Neurologic—Having to do with the nervous system.

Skeletal muscle—Muscle connected to, and neces-
sary for, the movement of bones.

Purpose

Skeletal muscle diseases increase the aldolase level
found in a person’s blood. Skeletal muscles are those
muscles attached to bones and whose contractions
make those bones move. When the muscles are dis-
eased or damaged, such as in muscular dystrophy, the
cells deteriorate and break open. The contents of the
cells, including aldolase, spill into the bloodstream.
Measuring the amount of aldolase in the blood indi-
cates the degree of muscle damage.

As muscles continue to deteriorate, aldolase levels
decrease and eventually fall below normal. Less
muscle means fewer cells and less aldolase.

Muscle weakness may be caused by neurologic as
well as muscular problems. The measurement of aldo-
lase levels can help pinpoint the cause. Aldolase levels
will be normal where muscle weakness is caused by
neurological disease, such as poliomyelitis or multiple
sclerosis, but aldolase levels will be elevated in cases of
muscular disease, such as muscular dystrophy.

Aldolase is also found in the liver and cardiac muscle
of the heart. Damage or disease to these organs, such as
chronic hepatitis or a heart attack, will also increase
aldolase levels in the blood, but to a lesser degree.

Description

Aldolase is measured by mixing a person’s serum
with a substance with which aldolase is known to
trigger a reaction. The end product of this reaction is
measured, and, from that measurement, the amount of
aldolase in the person’s serum is determined.

The test is covered by insurance when medically
necessary. Results are usually available the next day.

Preparation

To collect the 5-10 mL of blood needed for this test,
a healthcare worker ties a tourniquet on the patient’s
upper arm, locates a vein in the inner elbow region, and
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inserts a needle into that vein. Vacuum action draws the
blood through the needle into an attached tube. Collec-
tion of the sample takes only a few minutes.

The patient should avoid strenuous exercise and
have nothing to eat or drink, except water, for eight to
ten hours before this test.

Aftercare

Discomfort or bruising may occur at the puncture
site and the person may feel dizzy or faint. Pressure to the
puncture site until the bleeding stops will reduce bruising.
Warm packs to the puncture site will relieve discomfort.

Normal results

Newborns have the highest normal aldolase levels
and adults the lowest. Normal values will vary based
on the laboratory and the method used.

Abnormal results

As noted, aldolase is clevated in skeletal muscle
diseases, such as muscular dystrophies. Duchenne’s
muscular dystrophy, the most common type of mus-
cular dystrophy, will increase the aldolase level more
than any other disease.

Nondisease conditions that affect the muscle, such
as injury, gangrene, or an infection, can also increase the
aldolase level. Also, strenuous exercise can temporarily
increase a person’s aldolase level.

Certain medications can increase the aldolase level,
while others can decrease it. To interpret what the results
of the aldolase test mean, a physician will evaluate the
result, the person’s clinical symptoms, and other tests
that are more specific for muscle damage and disease.

Resources
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I Aldosterone assay
Definition

This test measures the levels of aldosterone, a
hormone produced by the outer part (cortex) of the
two adrenal glands, organs which sit one on top of
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Aldosterone assay

KEY TERMS

Aldosteronism—A condition in which the adrenal
glands secrete excessive levels of the hormone
aldosterone.

Renin—An enzyme produced in the kidneys that
controls the activation of the hormone angiotensin,
which stimulates the adrenal glands to produce
aldosterone.

each of the kidneys. Aldosterone regulates the amounts
of sodium and potassium in the blood. This helps
maintain water balance and blood volume, which, in
turn, affects blood pressure.

Purpose

Aldosterone measurement is useful in detecting a
condition called aldosteronism, which is caused by excess
secretion of the hormone from the adrenal glands. There
are two types of aldosteronism: primary and secondary.
Primary aldosteronism is most commonly caused by an
adrenal tumor, as in Conn’s syndrome. Idiopathic (of
unknown cause) hyperaldosteronism is another type of
primary aldosteronism. Secondary aldosteronism is
more common and may occur with congestive heart
failure, cirrhosis with fluid in the abdominal cavity
(ascites), certain kidney diseases, excess potassium,
sodium-depleted diet, and toxemia of pregnancy.

To differentiate primary aldosteronism from sec-
ondary aldosteronism, a plasma renin test should be
performed at the same time as the aldosterone assay.
Renin, an enzyme produced in the kidneys, is high
in secondary aldosteronism and low in primary
aldosteronism.

Description

Aldosterone testing can be performed on a blood
sample or on a 24-hour urine specimen. Several fac-
tors, including diet, posture (upright or lying down),
and time of day that the sample is obtained can cause
aldosterone levels to fluctuate. Blood samples are
affected by short-term fluctuations. A urine specimen
collected over an entire 24-hour period lessens the
effects of those interfering factors and provides a
more reliable aldosterone measurement.

Preparation

Fasting is not required for either the blood sample
or urine collection, but the patient should maintain a
normal sodium diet (approximately 0.1 oz [3g]/day)
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for at least two weeks before either test. The doctor
should decide if drugs that alter sodium, potassium,
and fluid balance (e.g., diuretics, antihypertensives,
steroids, oral contraceptives) should be withheld.
The test will be more accurate if these are suspended
at at least two weeks before the test. Renin inhibitors
(e.g., propranolol) should not be taken one week
before the test, unless permitted by the physician.
The patient should avoid licorice for at least two
weeks before the test, because of its aldosterone-like
effect. Strenuous exercise and stress can increase
aldosterone levels as well. Because the test is usually
performed by a method called radioimmunoassay,
recently administered radioactive medications will
affect test results.

Since posture and body position affect aldoster-
one, hospitalized patients should remain in an upright
position (at least sitting) for two hours before blood is
drawn. Occasionally blood will be drawn again before
the patient gets out of bed. Nonhospitalized patients
should arrive at the laboratory in time to maintain an
upright position for at least two hours.

Risks

Risks for this test are minimal, but may include
slight bleeding from the blood-drawing site, fainting
or feeling lightheaded after venipuncture, or hema-
toma (blood accumulating under the puncture site).

Normal results

Normal results are laboratory-specific and also
vary with sodium intake, with time of day, source of
specimen (e.g., peripheral vein, adrenal vein, 24-hour
urine), age, sex, and posture.

Reference ranges for blood include:
« supine (lying down): 3—10 ng/dL

. upright (sitting for at least two hours): Female:
5-30ng/dL; Male: 6-22 ng/dL.

Reference ranges for urine: 2-80 mg/24 hr.

Abnormal results

Increased levels of aldosterone are found
in Conn’s disease (aldosterone-producing adrenal
tumor), and in cases of Bartter’s syndrome (a condition
in which the kidneys overexcrete potassium, sodium
and chloride, resulting in low blood levels of potassium
and high blood levels of aldosterone and renin).
Among other conditions, elevated levels are also seen
in secondary aldosteronism, stress, and malignant
hypertension.
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Decreased levels of aldosterone are found in aldos-
terone deficiency, steroid therapy, high-sodium diets,
certain antihypertensive therapies, and Addison’s
disease (an autoimmune disorder).

Resources

BOOKS

Pagana, Kathleen Deska, and Timothy J. Pagana. Mosby’s
Manual of Diagnostic and Laboratory Tests. 4th ed. St.
Louis: Mosby, 2009.

Janis O. Flores

I Alemtuzumab
Definition

Alemtuzumab is sold as Campath in the United
States. Alemtuzumab is a humanized monoclonal
antibody that selectively binds to CDS52, a protein
found on the surface of normal and malignant B and
T cells, that is used to reduce the numbers of circulat-
ing malignant cells of patients who have B-cell chronic
Iymphocytic leukemia (B-CLL).

Purpose

Alemtuzumab is a monoclonal antibody used to
treat B-CLL, one of the most prevalent forms of adult
chronic leukemia. It specifically binds CD52, a protein
found on the surface of essentially all B and T cells of
the immune system. By binding the CD52 protein on
the malignant B cells, the antibody targets it for
removal from the circulation. Scientists believe that
alemtuzumab triggers antibody-mediated lysis of the
B cells, a method that the immune system uses to
eliminate foreign cells.

Alemtuzumab has been approved by the FDA for
treatment of refractory B-CLL. For a patient’s disease
to be classified as refractory, both alkylating agents
and fludarabine treatment must have been tried and
failed. Thus, this drug gives patients who have tried all
approved treatments for B-CLL another option. As
most patients with B-CLL are in stage III or IV by the
time both alkylating agents and fludarabine have been
tried, the experience with alemtuzumab treatment are
primarily with those stages of the disease. In clinical
trials, about 30% of patients had a partial response to
the drug, with 2% of these being complete responses.

This antibody has been tested with limited success
in the treatment of non-Hodgkin’s lymphoma (NHL)
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KEY TERMS

Alkylating agent—A chemical that alters the com-
position of the genetic material of rapidly dividing
cells, such as cancer cells, causing selective cell
death; used as a chemotherapeutic agent to treat
B-CLL.

Antibody—A protective protein made by the
immune system in response to an antigen, also
called an immunoglobulin.

Autoimmune—An immune reaction of a patient
against their own cells.

Humanization—Fusing the constant and variable
framework region of one or more human immuno-
globulins with the binding region of an animal
immunoglobulin, done to reduce human reaction
against the fusion antibody.

Monoclonal—Genetically engineered antibodies
specific for one antigen.

Tumor lysis syndrome—A side effect of some
immunotherapies, like monoclonal antibodies, that
lyse the tumor cells, due to the toxicity of flooding
the bloodstream with such a quantity of cellular
contents.

and for the preparation of patients with various
immune cell malignancies for bone marrow transplan-
tation. There is also a clinical trial ongoing to test the
ability of this antibody to prevent rejection in kidney
transplantation.

Description

Alemtuzumab is produced in the laboratory using
genetically engineered single clones of B-cells. Like all
antibodies, it is a Y-shaped molecule can bind one
particular substance, the antigen for that monoclonal
antibody. For alemtuzumab, the antigen is CDS52, a
protein found on the surface of normal and malignant
Band T cells as well as other cells of the immune and male
reproductive systems. Alemtuzumab is a humanized
antibody, meaning that the regions that bind CD52,
located on the tips of the Y branches, are derived from
rat antibodies, but the rest of the antibody is human
sequence. The presence of the human sequences helps
to reduce the immune response by the patient against
the antibody itself, a problem seen when complete
mouse antibodies are used for cancer therapies. The
human sequences also help to ensure that the various
cell-destroying mechanisms of the human immune
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Alexander technique

system are properly triggered with binding of the
antibody.

Alemtuzumab was approved in May of 2001 for
the treatment of refractory B-CLL. It is approved for
use alone but clinical trials have tested the ability of
the antibody to be used in combination with the purine
analogs pentostatin, fludarabine, and cladribine, and
rituximab, a monoclonal antibody specific for the
CD20 antigen, another protein found on the surface
of B cells.

Recommended dosage

This antibody should be administered in a gradu-
ally escalating pattern at the start of treatment and any
time administration is interrupted for seven or more
days. The recommended beginning dosage for B-CLL
patients is a daily dose of 3 mg of Campath adminis-
tered as a two-hour IV infusion. Once this amount is
tolerated, the dose is increased to 10 mg per day. After
tolerating this dose, it can be increased to 30 mg,
administered three days a week. Acetominophen and
diphenhydramine hydrochoride are given thirty to
sixty minutes before the infusion to help reduce side
effects.

Additionally, patients generally receive anti-
infective medication before treatment to help minimize
the serious opportunistic infections that can result from
this treatment. Specifically, trimethoprim/sulfamethox-
azole (to prevent bacterial infections) and famciclovir
(to prevent viral infections) were used during the clin-
ical trial to decrease infections, although they were not
eliminated.

Precautions

Blood studies should be done on a weekly basis
while patients are receiving the alemtuzumab treat-
ment. Vaccination during the treatment session is
not recommended, given the T cell depletion that
occurs during treatment. Furthermore, given that
antibodies like alumtuzumab can pass through the
placenta to the developing fetus and in breast milk,
use during pregnancy and breastfeeding is not recom-
mended unless clearly needed.

Side effects

A severe side effect of alemtuzumab treatment is the
possible depletion of one or more types of blood cells.
Because CD52 is expressed on a patient’s normal B and
T cells, as well as on the surface of the abnormal B cells,
the treatment eliminates both normal and cancerous
cells. The treatment also seems to trigger autoimmune
reactions against various other blood cells. This results
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in severe reduction of the many circulating blood cells
including red blood cells (anemia), white blood cells
(neutropenia), and clotting cells (thrombopenia).
These conditions are treated with blood transfusions.
The great majority of patients treated exhibit some type
of blood cell depletion.

A second serious side effect of this drug is the
prevalence of opportunistic infections that occurs dur-
ing the treatment. Serious, and sometimes fatal bacte-
rial, viral, fungal, and protozoan infections have been
reported. Treatments to prevent pneumonia and herpes
infections reduce, but do not eliminate these infections.

The majority of other side effects occur after or
during the first infusion of the drug. Some common
side effects of this drug include fever and chills, nausea
and vomiting, diarrhea, shortness of breath, skin rash,
and unusual fatigue. This drug can also cause low
blood pressure (hypotension).

In patients with high tumor burden (a large num-
ber of circulating malignant B cells) this drug can cause
a side effect called tumor lysis syndrome. Thought to be
due to the release of the lysed cells’ contents into the
blood stream, it can cause a misbalance of urea, uric
acid, phosphate, potassium, and calcium in the urine
and blood. Patients at risk for this side effect must keep
hydrated and can be given allopurinol before infusion.

Interactions

There have been no formal drug interaction stud-
ies done for alemtuzumab.

Michelle Johnson MS, JD

Alendronate see Bone disorder drugs

I Alexander technique
Definition

The Alexander technique is a somatic method for
improving physical and mental functioning. Excessive
tension, which Frederick Alexander, the originator,
recognized as both physical and mental, restricts
movement and creates pressure in the joints, the
spine, the breathing mechanism, and other organs.
The goal of the technique is to restore freedom and
expression to the body and clear thinking to the mind.
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Purpose

Because the Alexander technique helps students
improve overall functioning, both mental and physi-
cal, it offers a wide range of benefits. Nikolaas Tinber-
gen, in his 1973 Nobel lecture, hailed the “striking
improvements in such diverse things as high blood
pressure, breathing, depth of sleep, overall cheerful-
ness and mental alertness, resilience against outside
pressures, and the refined skill of playing a musical
instrument.” He went on to quote a list of other con-
ditions helped by the Alexander technique: “rheuma-
tism, including various forms of arthritis, then
respiratory troubles, and even potentially lethal
asthma; following in their wake, circulation defects,
which may lead to high blood pressure and also to
some dangerous heart conditions; gastrointestinal dis-
orders of many types, various gynecological condi-
tions, sexual failures, migraines and depressive states.”

Literature in the 1980s and 1990s went on to
include improvements in back pain, chronic pain, pos-
tural problems, repetitive strain injury, benefits during
pregnancy and childbirth, help in applying physical
therapy and rehabilitative exercises, improvements in
strain caused by computer use, improvements in the
posture and performance of school children, and
improvements in vocal and dramatic performance
among the benefits offered by the technique.

Description
Origins

Frederick Matthias Alexander was born in 1869 in
Tasmania, Australia. He became an actor and Shake-
spearean reciter, and early in his career he began to
suffer from strain on his vocal chords. He sought
medical attention for chronic hoarseness, but after
treatment with a recommended prescription and
extensive periods of rest, his problem persisted.

Alexander realized that his hoarseness began
about an hour into a dramatic performance and rea-
soned that it was something he did in the process of
reciting that caused him to lose his voice. Returning to
his medical doctor, Alexander told him of his obser-
vation. When the doctor admitted that he didn’t know
what Alexander was doing to injure his vocal chords,
Alexander decided to try and find out for himself.

Thus began a decade of self-observation and dis-
covery. Using as many as three mirrors to observe
himself in the act of reciting, normal speaking, and
later standing, walking, and sitting, Alexander man-
aged to improve his coordination and to overcome his
vocal problems. One of his most startling discoveries
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KEY TERMS

Direction—Bringing about the free balance of the
head on the spine and the resulting release of the
erector muscles of the back and legs which estab-
lish improved coordination.

Habit—Referring to the particular set of physical
and mental tensions present in any individual.

Inhibition—Referring to the moment in an
Alexander lesson when the student refrains from
beginning a movement in order to avoid tensing of
the muscles.

Sensory awareness—Bringing attention to the sen-
sations of tension and/or release in the muscles.

was that in order to change the way he used his body
he had to change the way he was thinking, redirecting
his thoughts in such a way that he did not produce
unnecessary tension when he attempted speech or
movement. After making this discovery at the end of
the nineteenth century, Alexander became a pioneer in
body-mind medicine.

At first, performers and dancers sought guidance
from Alexander to overcome physical complaints and
to improve the expression and spontaneity of their
performances. Soon a great number of people sought
help from his teaching for a variety of physical and
mental disorders.

The Alexander technique is primarily taught one-
on-one in private lessons. Introductory workshops or
workshops for special applications of the technique
(e.g.,workshops for musicians) are also common. Pri-
vate lessons range from a half-hour to an hour in
length, and are taught in a series. The number of
lessons varies according to the severity of the student’s
difficulties with coordination or to the extent of the
student’s interest in pursuing the improvements made
possible by continued study. The cost of lessons ranges
from $40-80 per hour. Insurance coverage is not
widely available, but discounts are available for par-
ticipants in some complementary care insurance plans.
Pre-tax Flexible Spending Accounts for health care
cover Alexander technique lessons if they are pre-
scribed by a physician.

In lessons teachers guide students through simple
movements (while students are dressed in comfortable
clothing) and use their hands to help students identify
and stop destructive patterns of tension. Tensing
arises from mental processes as well as physical, so
discussions of personal reactions or behavior are likely
to arise in the course of a lesson.
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Alexander technique

The technique helps students move with ease and
improved coordination. At the beginning of a move-
ment (the lessons are a series of movements), most
people pull back their heads, raise their shoulders
toward their ears, over-arch their lower backs, tighten
their legs, and otherwise produce excessive tension
in their bodies. Alexander referred to this as misuse
of the body.

At any point in a movement, proper use can be
established. If the neck muscles are not over-tensed,
the head will carry slightly forward of the spine, simply
because it is heavier in the front. When the head is out
of balance in the forward direction, it sets off a series
of stretch reflexes in the extensor muscles of the back.
It is skillful use of these reflexes, along with reflex
activity in the feet and legs, the arms and hands, the
breathing mechanism, and other parts of the body,
that lessons in the technique aim to develop.

Alexander found that optimal functioning of the
body was very hard to maintain, even for the short
period of time it took to complete a single movement.
People, especially adults, have very strong tension
habits associated with movement. Chronic misuse of
the muscles is common. It may be caused by slouching
in front of televisions or video monitors, too much
sitting or driving and too little walking, or by tension
associated with past traumas and injuries. Stiffening
the neck after a whiplash injury or favoring a broken
or sprained leg long after it has healed are examples of
habitual tension caused by injury.

The first thing a teacher of the Alexander technique
does is to increase a student’s sensory awareness of this
excessive habitual tension, particularly that in the neck
and spine. Next the student is taught to inhibit the ten-
sion. If the student prepares to sit down, for example, he
will tense his muscles in his habitual way. If he is asked to
put aside the intention to sit and instead to free his neck
and allow less constriction in his muscles, he can begin to
change his tense habitual response to sitting.

By leaving the head resting on the spine in its natural
free balance, by keeping eyes open and focused, not held
in a tense stare, by allowing the shoulders to release, the
knees to unlock and the back to lengthen and widen, a
student greatly reduces strain. In Alexander lessons stu-
dents learn to direct themselves this way in activity and
become skilled in fluid, coordinated movement.

Precautions

Side effects

The focus of the Alexander technique is educa-
tional. Teachers use their hands simply to gently
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guide students in movement. Therefore, both contra-
indications and potential physiological side effects are
kept to a minimum. No forceful treatment of soft
tissue or bony structure is attempted, so damage to
tissues, even in the case of errors in teaching, is
unlikely.

As students’ sensory awareness develops in the
course of Alexander lessons, they become more
acutely aware of chronic tension patterns. As students
learn to release excessive tension in their muscles and
to sustain this release in daily activity, they may exper-
ience tightness or soreness in the connective tissue.
This is caused by the connective tissue adapting to
the lengthened and released muscles and the expanded
range of movement in the joints.

Occasionally students may get light-headed dur-
ing a lesson as contracted muscles release and effect
the circulatory or respiratory functioning.

Forceful contraction of muscles and rigid postures
often indicate suppression of emotion. As muscles
release during or after an Alexander lesson, students
may experience strong surges of emotion or sudden
changes in mood. In some cases, somatic memories sur-
face, bringing to consciousness past injury or trauma.
This can cause extreme anxiety, and referrals may be
made by the teacher for counseling.

Research and general acceptance

Alexander became well known among the intellec-
tual, artistic, and medical communities in London,
England, during the first half of the twentieth century.
Among Alexander’s supporters were John Dewey,
Aldous Huxley, Bernard Shaw, and renowned scien-
tists Raymond Dart, G.E. Coghill, Charles Sherring-
ton, and Nikolaas Tinbergen.

Researchers continue to study the effects and appli-
cations of the technique in the fields of education,
preventive medicine, and rehabilitation. The Alexander
technique has proven an effective treatment for reduc-
ing stress, for improving posture and performance in
schoolchildren, for relieving chronic pain, and for
improving psychological functioning. The technique
has been found to be as effective as beta-blocker med-
ications in controlling stress responses in professional
musicians, to enhance respiratory function in normal
adults, and to mediate the effects of scoliosis in
adolescents and adults.

Resources

BOOKS
Vineyard, Missy. How You Stand, How You Move, How You
Live: Learning the Alexander Technique to Explore Your
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Mind-Body Connection and Achieve Self-Mastery.
Cambridge, MA: Da Capo, 2007.

OTHER

Alexander Technique Resource Guide. (Includes list of
teachers) AmSAT Books. (800) 473-0620 or (804)
295-2840.

ORGANIZATIONS

Alexander Technique International, 1692 Massachusetts
Ave., 3rd Floor, Cambridge, MA, 02138, (617) 497-5151,
(617) 497-2615, (888) 668-8996, alexandertechnique(@-
veri zon.net, http://www.ati-net.com.

Sandra Bain Cushman

Alkali-resistant hemoglobin test see Fetal
hemoglobin test

I Alkaline phosphatase test
Definition

Alkaline phosphatase is an enzyme found
throughout the body. Like all enzymes, it is needed,
in small amounts, to trigger specific chemical reac-
tions. When it is present in large amounts, it may
signify bone or liver disease or a tumor.

Purpose

Medical testing of alkaline phosphatase is con-
cerned with the enzyme that is found in liver, bone,
placenta, and intestine. In a healthy liver, fluid con-
taining alkaline phosphate and other substances is
continually drained away through the bile duct. In a
diseased liver, this bile duct is often blocked, keeping
fluid within the liver. Alkaline phosphatase accumu-
lates and eventually escapes into the bloodstream.

The alkaline phosphatase of the liver is produced by
the cells lining the small bile ducts (ductoles) in the liver.
Its origin differs from that of other enzymes called ami-
notransferases. If the liver disease is primarily of an
obstructive nature (cholestatic), i.e. involving the biliary
drainage system, the alkaline phosphatase will be the first
and foremost enzyme elevation. If, on the other hand, the
disease is primarily of the liver cells (hepatocytes), the
aminotransferases will rise prominently. Thus, these
enzymes are very useful in distinguishing the type of
liver disease—cholestatic or hepatocellular.

Growing bones need alkaline phosphatase. Any
condition of bone growth will cause alkaline phosphatase
levels to rise. The condition may be normal, such as a
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KEY TERMS

Alkaline phosphatase—An enzyme found through-
out the body, primarily in liver, bone, placenta, and
intestine.

Cholestatis—Stoppage or suppression of the flow
of bile.

Enzyme—A substance needed to trigger specific
chemical reactions.

Hepatocellular—Of or pertaining to liver cells.
Hepatocyte—A liver cell.
Isoenzyme—A variation of an enzyme.

childhood growth spurt or the healing of a broken bone;
or the condition may be a disease, such as bone cancer,
Paget’s disease, or rickets.

During pregnancy, alkaline phosphatase is made by
the placenta and leaks into the mother’s bloodstream.
This is normal. Some tumors, however, start production
of the same kind of alkaline phosphatase produced by the
placenta. These tumors are called germ cell tumors and
include testicular cancer and certain brain tumors.

Alkaline phosphatase from the intestine is increased
in a person with inflammatory bowel disease, such as
ulcerative colitis.

Description

Alkaline phosphatase is measured by combining
the person’s serum with specific substances with which
alkaline phosphatase is known to react. The end prod-
uct of this reaction is measured; and from that meas-
urement, the amount of alkaline phosphatase in the
person’s serum is determined.

Each tissue-liver, bone, placenta, and intestine—
produces a slightly different alkaline phosphatase.
These variations are called isoenzymes. In the labora-
tory, alkaline phosphatase is measured as the total
amount or the amount of each of the the four isoen-
zymes. The isoenzymes react differently to heat, cer-
tain chemicals, and other processes in the laboratory.
Methods to measure them separately are based on
these differences.

The test is covered by insurance when medically
necessary. Results are usually available the next day.

Preparation

To collect the 5-10 mL blood needed for this test, a
healthcare worker ties a tourniquet on the person’s
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Allergic bronchopulmonary aspergillosis

upper arm, locates a vein in the inner elbow region, and
inserts a needle into that vein. Vacuum action draws the
blood through the needle into an attached tube. Collec-
tion of the sample takes only a few minutes.

A person being tested for alkaline phosphatase
should not have anything to eat or drink, except
water, for eight to ten hours before the test. Some
people release alkaline phosphatase from the intestine
into the bloodstream after eating. This will tempora-
rily increase the result of the test.

Aftercare

Discomfort or bruising may occur at the puncture
site or the person may feel dizzy or faint. Pressure to the
puncture site until the bleeding stops will reduce bruising.
Warm packs to the puncture site will relieve discomfort.

Normal results

Normal results vary by age and by sex. They also
vary based on the laboratory and the method used.

Abnormal results

Bone and liver disease increase alkaline phosphatase
more than any other disease, up to five times the normal
level. Irritable bowel disease, germ cell tumors, and
infections involving the liver, such as viral hepatitis and
infectious mononucleosis, increase the enzyme also, but
to a lesser degree. Healing bones, pregnancy, and normal
growth in children also increase levels.

Resources

BOOKS

Dehn, Richard W., and David P. Asprey.Essential Clinical
Procedures. 2nd ed. Philadelphia: Saunders, 2006.

Nancy J. Nordenson

Alkalosis see Metabolic alkalosis;
Respiratory alkalosis

Allergic alveolitis see Hypersensitivity
pneumonitis

I Allergic bronchopulmonary
aspergillosis
Definition

Allergic bronchopulmonary aspergillosis, or
ABPA, is one of four major types of infections in
humans caused by Aspergillus fungi. ABPA is a
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hypersensitivity reaction that occurs in asthma
patients who are allergic to this specific fungus.

Description

ABPA is an allergic reaction to a species of Asper-
gillus called Aspergillus fumigatus. It is sometimes
grouped together with other lung disorders character-
ized by eosinophilia—an abnormal increase of a certain
type of white blood cell in the blood—under the head-
ing of eosinophilic pneumonia. These disorders are
also called hypersensitivity lung diseases.

ABPA appears to be increasing in frequency in the
United States, although the reasons for the increase
are not clear. The disorder is most likely to occur in
adult asthmatics aged 20-40. It affects males and
females equally.

Causes and symptoms

ABPA develops when the patient breathes air
containing Aspergillus spores. These spores are found
worldwide, especially around riverbanks, marshes,
bogs, forests, and wherever there is wet or decaying
vegetation. They are also found on wet paint, con-
struction materials, and in air conditioning systems.
ABPA is a nosocomial infection, which means that a
patient can get it in a hospital. When Aspergillus
spores reach the bronchi, which are the branches of
the windpipe that lead into the lungs, the bronchi react
by contracting spasmodically. So the patient has diffi-
culty breathing and usually wheezes or coughs. Many
patients with ABPA also run a low-grade fever and
lose their appetites.

Complications

Patients with ABPA sometimes cough up large
amounts of blood, a condition that is called hemopt-
ysis. They may also develop a serious long-term form
of bronchiectasis, the formation of fibrous tissue in
the lungs. Bronchiectasis is a chronic bronchial disor-
der caused by repeated inflammation of the airway,
and marked by the abnormal enlargement of, or dam-
age to, the bronchial walls. ABPA sometimes occurs as
a complication of cystic fibrosis.

Diagnosis

The diagnosis of ABPA is based on a combination
of the patient’s history and the results of blood tests,
sputum tests, skin tests, and diagnostic imaging. The
doctor will be concerned to distinguish between ABPA
and a worsening of the patient’s asthma, cystic fibro-
sis, or other lung disorders. There are seven major
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KEY TERMS

Antifungal—A medicine used to treat infections
caused by a fungus.

Antigen—A substance that stimulates the production
of antibodies.

Bronchiectasis—A disorder of the bronchial tubes
marked by abnormal stretching, enlargement, or
destruction of the walls. Bronchiectasis is usually
caused by recurrent inflammation of the airway and
is a diagnostic criterion of ABPA.

Bronchodilator— A medicine used to open up the
bronchial tubes (air passages) of the lungs.

Eosinophil—A type of white blood cell containing
granules that can be stained by eosin (a chemical
that produces a red stain).

Eosinophilia—An abnormal increase in the number
of eosinophils in the blood.

Hemoptysis—The coughing up of large amounts of
blood. Hemoptysis can occur as a complication of
ABPA.

criteria for a diagnosis of allergic bronchopulmonary
aspergillosis:

. a history of asthma

. an accumulation of fluid in the lung that is visible on
a chest x-ray

. bronchiectasis (abnormal stretching, enlarging, or
destruction of the walls of the bronchial tubes)

. skin reaction to Aspergillus antigen
. eosinophilia in the patient’s blood and sputum

« Aspergillus precipitins in the patient’s blood. Precip-
itins are antibodies that react with the antigen to
form a solid that separates from the rest of the sol-
ution in the test tube

. a high level of IgE in the patient’s blood. IgE refers to
a class of antibodies in blood plasma that activate
allergic reactions to foreign particles

Other criteria that may be used to support the
diagnosis include the presence of Aspergillus in sam-
ples of the patient’s sputum, the coughing up of plugs
of brown mucus, or a late skin reaction to the Asper-
gillus antigen.

Laboratory tests

The laboratory tests that are done to obtain this
information include a complete blood count (CBC), a
sputum culture, a blood serum test of IgE levels, and a
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Hypersensitivity—An excessive response by the
body to a foreign substance.

Immunoglobulin E (IgE)—A type of protein in blood
plasma that acts as an antibody to activate allergic reac-
tions. About 50% of patients with allergic disorders have
increased IgE levels in their blood serum.

Nosocomial infection—An infection that can be
acquired in a hospital. ABPA is a nosocomial infection.

Precipitin—An antibody in blood that combines
with an antigen to form a solid that separates from
the rest of the blood.

Spirometer—An instrument used to test a patient’s
lung capacity.

“Wheal and flare” reaction—A rapid response to a
skin allergy test characterized by the development of
ared, itching spot in the area where the allergen was
injected.

Wheezing—A whistling or musical sound caused by
tightening of the air passages inside the patient’s chest.

skin test for the Aspergillus antigen. In the skin test, a
small amount of antigen is injected into the upper
layer of skin on the patient’s forearm about four
inches below the elbow. If the patient has a high level
of IgE antibodies in the tissue, he or she will develop
what is called a “wheal and flare” reaction in about 15-
20 minutes. A “wheal and flare” reaction is character-
ized by the eruption of a reddened, itching spot on the
skin. Some patients with ABPA will develop the so-
called late reaction to the skin test, in which a red, sore,
swollen area develops about six to eight hours after the
initial reaction.

Diagnostic imaging

Chest x-rays and CT scans are used to check for
the presence of fluid accumulation in the lungs and
signs of bronchiectasis.

Treatment

ABPA is usually treated with prednisone (Metic-
orten) or other corticosteroids taken by mouth, and
with bronchodilators.

Antifungal drugs are not used to treat ABPA
because it is caused by an allergic reaction to Aspergil-
lus rather than by direct infection of tissue.
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Allergic purpura

Follow-up care

Patients with ABPA should be given periodic
checkups with chest x-rays and a spirometer test. A
spirometer is an instrument that evaluates the patient’s
lung capacity.

Prognosis

Most patients with ABPA respond well to cortico-
steroid treatment. Others have a chronic course with
gradual improvement over time. The best indicator of
a good prognosis is a long-term fall in the patient’s IgE
level. Patients with lung complications from ABPA
may develop severe airway obstruction.

Prevention

ABPA is difficult to prevent because Aspergillus is a
common fungus; it can be found in the saliva and sputum
of most healthy individuals. Patients with ABPA can
protect themselves somewhat by avoiding haystacks,
compost piles, bogs, marshes, and other locations with
wet or rotting vegetation; by avoiding construction sites
or newly painted surfaces; and by having their air con-
ditioners cleaned regularly. Some patients may be helped
by air filtration systems for their bedrooms or offices.
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Rockledge Drive, MSC 6612, Bethesda, MD, 20892-
6612, (301) 496-5717, (301) 402-3573, (866) 284-4107,
ocpostoffice@niaid.nih.gov, http://www.niaid.nih.gov.

National Organization for Rare Disorders, P.O. Box 8923,
New Fairfield, CT, 06812-8923, (800) 999-6673, http://
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Rebecca J. Frey PhD

I Allergic purpura
Definition

Allergic purpura (AP) is an allergic reaction of
unknown origin causing red patches on the skin and
other symptoms. AP is also called Henoch—Schénlein
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KEY TERMS

Glomeruli—Knots of capillaries in the kidneys
responsible for filtering the blood (singular,
glomerulus).

purpura, named after the two German doctors who
first described the condition in the 1860s.

Demographics

AP affects mostly children but it can occur at any
age. Approximately 20 per 100,000 children each year
have a reaction. Most cases are children between the
ages of two and seven years. Boys are affected more
often than girls.

Description

“Purpura” is a bleeding disorder that occurs when
blood vessels inflame and capillaries rupture, allowing
small amounts of blood to accumulate in the sur-
rounding tissues. In AP, this occurs because the capil-
laries are blocked by protein complexes formed during
an abnormal immune reaction. The skin is the most
obvious site of reaction, but the joints, gastrointestinal
tract, and kidneys are also often affected.

Causes and symptoms
Causes

AP is caused by a reaction involving antibodies,
special proteins of the immune system. Antibodies are
designed to bind with foreign proteins, called antigens.
In some situations, antigen—antibody complexes can
become too large to remain suspended in the blood-
stream. When this occurs, they precipitate out and
become lodged in the capillaries. This change can cause
the capillary to burst, allowing a local hemorrhage.

The source of the antigen causing AP is unknown.
Antigens may be introduced by bacterial or viral infec-
tion. More than 75% of patients report having had an
infection of the throat, upper respiratory tract, or
gastrointestinal system several weeks before the onset of
AP. Medical researchers find that AP often occurs after
the immune system has had an unusual reaction. Other
complex molecules can act as antigens as well, including
drugs such as antibiotics or vaccines. Otherwise harmless
substances that stimulate an immune reaction are
known as allergens. Drug allergens that may cause AP
include penicillin, ampicillin, erythromycin, and quinine.
Vaccines possibly linked to AP include those for typhoid,
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measles, cholera, and yellow fever. Cold weather can
also be a contributing factor in its cause.

Symptoms

The onset of AP may be preceded by a headache,
fever, and loss of appetite. Most patients first develop an
itchy skin rash. The rash is red, either flat or raised, and
may be small and freckle-like. The rash may also be
larger, resembling a bruise. Rashes become purple and
then rust colored over the course of a day, and fade after
several weeks. Rashes are most common on the buttocks,
abdomen, and lower extremities. Rashes higher on the
body may also occur, especially in younger children.

Joint pain and swelling is common, especially in
the knees and ankles. Hives, nausea, vomiting, and
diarrhea can also be present. Abdominal pain occurs
in almost all patients, along with blood in the body
waste (feces). About half of all patients show blood in
the urine, low urine volume, or other signs of kidney
involvement. Kidney failure may occur due to wide-
spread obstruction of the capillaries in the filtering
structures called glomeruli. Kidney failure develops
in about five percent of all patients, and in 15% of
those with elevated blood or protein in the urine.

Less common symptoms include prolonged head-
ache, fever, and pain and swelling of the scrotum.
Involvement of other organ systems may lead to
heart attack (myocardial infarction), inflammation
of the pancreas (pancreatitis), intestinal obstruction,
or bowel perforation.

Diagnosis

Diagnosis of AP is based on the symptoms and
their development, a careful medical history, and
blood and urine tests. A physical examination will
indicate lesions of the skin and tenderness of joints.
A skin biopsy may be used, along with urinalysis.
X rays or computed tomography (CT) scans may be
performed to assess complications in the bowel or
other internal organs.

Treatment

Most cases of AP resolve completely without
treatment, often within one month. Nonetheless, a
hospital stay is required because of the possibility of
serious complications, such as internal bleeding. Non—
aspirin pain relievers may be given for joint pain.
Corticosteroids (like prednisone) are sometimes
used, although not all specialists agree on their utility.
Kidney involvement requires monitoring and correc-
tion of blood fluids and electrolytes.
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Patients with severe kidney complications may
require a kidney biopsy so that tissue can be analyzed.
Even after all other symptoms subside, elevated levels
of blood or protein in the urine may persist for months
and require regular monitoring. Hypertension or kid-
ney failure may develop months or even years after the
acute phase of the disease. Kidney failure requires
dialysis or transplantation.

Prognosis

Most people who develop AP become better on
their own after several weeks. About half of all
patients have at least one recurrence. Cases that do
not have kidney complications, or where those com-
plications are minor, usually have the best prognosis.

Prevention

All necessary and proper action should be taken
to ensure exposure of the foreign substance (source)
causing allergic purpura does not occur.

Resources
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Practice. Philadelphia: Churchill Livingstone/Elsevier,
2009.

Kliegman, Robert, and Waldo E. Nelson Nelson Textbook of
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“Henoch-Schonlein purpura.” Medline Plus, U.S. National
Library of Medicine and National Institutes of Health.
(May 31, 2009), http://www.nlm.nih.gov/medlineplus/
ency/article/000425.htm (accessed September 16, 2010).

“Types of Purpura.” New York Times. (April 12, 2007),
http://health.nytimes.com/health/guides/symptoms/
purpura/overview.html (accessed September 16, 2010).

Richard Robinson

I Allergic rhinitis
Definition

Allergic rhinitis, more commonly referred to as
hay fever, is an inflammation of the nasal passages
caused by allergic reaction to airborne substances such
as dander, dust, or pollen.
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Allergic rhinitis

This illustration depicts excessive mucus production in the
nose after inhalation of airborne pollen. (© John Bavosi/SPL/
Photo Researchers, Inc.)

Demographics

Allergic rhinitis affect approximately 60 million
people in the United States, and its prevalence is
increasing. In 2008, there were more than 12 million
doctor visits because of it, which affects about 20% of
all adults and as many as 40% of children in the United
States, and is responsible for 2.5% of all doctor visits.
Allergic rhinitis (AR) is the most common allergic con-
dition and one of the most common of all minor afflic-
tions. Antihistamines and other drugs used to treat
allergic rhinitis make up a significant fraction of both
prescription and over-the-counter drug sales each year.

From 2000 to 2005, the cost of treating allergic
rhinitis almost doubled from $6.1 billion to $11.2
billion, with more than half the cost spent on prescrip-
tion medications. Immunotherapy helps reduce hay
fever symptoms in about 85% of people with allergic
rhinitis.
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Description

There are two types of allergic rhinitis: seasonal
and perennial. Seasonal AR occurs in the spring,
summer, and early fall, when airborne plant pollens
are at their highest levels. In fact, the term hay fever is
really a misnomer, since allergy to grass pollen is only
one cause of symptoms for most people. Perennial AR
occurs all year and is usually caused by home or work-
place airborne pollutants. A person can be affected by
one or both types. Symptoms of seasonal AR are
worst after being outdoors, while symptoms of peren-
nial AR are worst after spending time indoors.

Both types of allergies can develop at any age,
although onset in childhood through early adulthood
is most common. Although allergy to a particular
substance is not inherited, increased allergic sensitivity
may “run in the family.” While allergies can improve
on their own over time, they can also become worse
over time.

Causes and symptoms

Causes

Allergic rhinitis is a type of immune reaction.
Normally, the immune system responds to foreign
microorganisms, or particles, like pollen or dust, by
producing specific proteins, called antibodies, that are
capable of binding to identifying molecules, or anti-
gens, on the foreign particle. This reaction between
antibody and antigen sets off a series of reactions
designed to protect the body from infection. Some-
times, this same series of reactions is triggered by
harmless, everyday substances. This is the condition
known as allergy, and the offending substance is called
an allergen.

Like all allergic reactions, AR involves a special
set of cells in the immune system known as mast cells.
Mast cells, found in the lining of the nasal passages
and eyelids, display a special type of antibody, called
immunoglobulin type E (IgE), on their surface. Inside,
mast cells store reactive chemicals in small packets,
called granules. When the antibodies encounter aller-
gens, they trigger release of the granules, which spill
out their chemicals onto neighboring cells, including
blood vessels and nerve cells. One of these chemicals,
histamine, binds to the surfaces of these other cells,
through special proteins called histamine receptors.
Interaction of histamine with receptors on blood vess-
els causes neighboring cells to become leaky, leading
to the fluid collection, swelling, and increased redness
characteristic of a runny nose and red, irritated eyes.
Histamine also stimulates pain receptors, causing the
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KEY TERMS

Allergen—A substance that provokes an allergic
response.

Anaphylaxis—Increased sensitivity caused by pre-
vious exposure to an allergen that can result in
blood vessel dilation (swelling) and smooth muscle
contraction. Anaphylaxis can result in sharp blood
pressure drops and difficulty breathing.

Antibody—A specific protein produced by the
immune system in response to a specific foreign
protein or particle called an antigen.

Antigen—A foreign protein to which the body reacts
by making antibodies.

itchy, scratchy nose, eyes, and throat common in
allergic rhinitis.

The number of possible airborne allergens is enor-
mous. Seasonal AR is most commonly caused by grass
and tree pollens, since their pollen is produced in large
amounts and is dispersed by the wind. Showy flowers,
like roses or lilacs, that attract insects produce a sticky
pollen that is less likely to become airborne. Different
plants release their pollen at different times of the year,
so seasonal AR sufferers may be most affected in
spring, summer, or fall, depending on which plants
provoke a response. The amount of pollen in the air
is reflected in the pollen count, often broadcast on the
daily news during allergy season. Pollen counts tend to
be lower after a good rain that washes the pollen out of
the air and higher on warm, dry, windy days.

Virtually any type of tree or grass may cause AR.
A few types of weeds that tend to cause the most
trouble for people include the following:
. ragweed
. sagebrush
. lamb’s-quarters
. plantain
. pigweed
« dock/sorrel
. tumbleweed
Perennial AR is often triggered by house dust, a
complicated mixture of airborne particles, many of

which are potent allergens. House dust contains
some or all of the following:

« house mite body parts. All houses contain large num-
bers of microscopic insects called house mites. These
harmless insects feed on fibers, fur, and skin shed by
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Granules—Small packets of reactive chemicals
stored within cells.

Histamine—A chemical released by mast cells that
activates pain receptors and causes cells to become
leaky.

Mast cells—A type of immune system cell that is
found in the lining of the nasal passages and eyelids,
displays a type of antibody called immunoglobulin
type E (IgE) on its cell surface, and participates in the
allergic response by releasing histamine from intra-
cellular granules.

the house’s larger occupants. Their tiny body parts
easily become airborne.

. animal dander. Animals constantly shed fur, skin
flakes, and dried saliva. Carried in the air, or trans-
ferred from pet to owner by direct contact, dander
can cause allergy in many sensitive people.

. mold spores. Molds live in damp spots throughout
the house, including basements, bathrooms, air
ducts, air conditioners, refrigerator drains, damp
windowsills, mattresses, and stuffed furniture. Mil-
dew and other molds release airborne spores that
circulate throughout the house.

Other potential causes of perennial allergic rhini-
tis include the following:
. cigarette smoke
. perfume
. cosmetics
« cleansers
. copier chemicals
« industrial chemicals
. construction material gases

Symptoms

Inflammation of the nose, or rhinitis, is the major
symptom of AR. Inflammation causes itching, sneez-
ing, runny nose, redness, and tenderness. Sinus swel-
ling can constrict the eustachian tube that connects the
inner ear to the throat, causing a congested feeling and
“ear popping.” The drip of mucus from the sinuses
down the back of the throat, combined with increased
sensitivity, can also lead to throat irritation and red-
ness. AR usually also causes redness, itching, and
watery eyes. Fatigue and headache are also common.
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Allergic rhinitis

Diagnosis

Diagnosing seasonal AR is usually easy and can
often be done without a medical specialist. When
symptoms appear in spring or summer and disappear
with the onset of cold weather, seasonal AR is almost
certainly the culprit. Other causes of rhinitis, including
infection, can usually be ruled out by a physical
examination and a nasal smear, in which a sample of
mucus is taken on a swab for examination.

Allergy tests, including skin testing and provoca-
tion testing, can help identify the precise culprit, but
may not be done unless a single source is suspected and
subsequent avoidance is possible. Skin testing involves
placing a small amount of liquid containing a specific
allergen on the skin and then either poking, scratching,
or injecting it into the skin surface to observe whether
redness and swellings occurs. Provocation testing
involves challenging an individual with either a small
amount of an inhalable or ingestable allergen to seeif a
response is elicited.

Perennial AR can also usually be diagnosed by
careful questioning about the timing of exposure and
the onset of symptoms. Specific allergens can be iden-
tified through allergy skin testing.

Treatment

Avoidance of the allergens is the best treatment,
but this is often not possible. When it is not possible to
avoid one or more allergens, there are two major forms
of medical treatment, drugs and immunotherapy.

Drugs

ANTIHISTAMINES. Antihistamines block the hista-
mine receptors on nasal tissue, decreasing the effect of
histamine release by mast cells. They may be used after
symptoms appear, though they may be even more
effective when used preventively, before symptoms
appear. A wide variety of antihistamines are available.

Older antihistamines often produce drowsiness as
a major side effect. Such antihistamines include the
following:

« diphenhydramine (Benadryl and generics)

« chlorpheniramine (Chlor-trimeton and generics)
« brompheniramine (Dimetane and generics)

« clemastine (Tavist and generics).

Newer antihistamines that do not cause drowsi-
ness are available by prescription and include the
following:

. astemizole (Hismanal)
. fexofenadine (Allegra)
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. cetirizine (Zyrtec)
. azelastin HCI (Astelin)

Loratidine (Claritin) was available only by pre-
scription but was released to over-the-counter status
by the FDA.

Hismanal has the potential to cause serious heart
arrhythmias when taken with the antibiotic erythro-
mycin, the antifungal drugs ketoconazole and itraco-
nazole, or the antimalarial drug quinine. Taking more
than the recommended dose of Hismanal can also
cause arrhythimas. Seldane (terfenadine), the original
non-drowsy antihistamine, was voluntarily withdrawn
from the market by its manufacturers in early 1998
because of this potential and because of the availabil-
ity of an equally effective, safer alternative drug,
fexofenadine.

LEUKOTRIENE RECEPTOR ANTAGONISTS. Leuko-
triene receptor antagonists (montelukast or Singulair
and zafirlukast or Accolate) are a newer class of drugs
used daily to help prevent asthma. They’ve also
become approved in the United States to treat allergic
rhinitis.

DECONGESTANTS. Decongestants constrict blood
vessels to counteract the effects of histamine. This
decreases the amount of blood in the nasopahryngeal
and sinus mucosa and reduces swelling. Nasal sprays
are available that can be applied directly to the nasal
lining and oral systemic preparations are available.
Decongestants are stimulants and may cause increased
heart rate and blood pressure, headaches, isomnia,
agitation and difficulty emptying the bladder. Use of
topical decongestants for longer than several days can
cause loss of effectiveness and rebound congestion, in
which nasal passages become more severely swollen
than before treatment.

TOPICAL CORTICOSTEROIDS. Topical corticoste-
roids reduce mucous membrane inflammation and
are available by prescription. Allergies tend to
become worse as the season progresses because the
immune system becomes sensitized to particular anti-
gens and can produce a faster, stronger response.
Topical corticosteroids are especially effective at
reducing this seasonal sensitization because they
work more slowly and last longer than most other
medication types. As a result, they are best started
before allergy season begins. Side effects are usually
mild, but may include headaches, nosebleeds, and
unpleasant taste sensations.

MAST CELL STABILIZERS. Cromolyn sodium pre-
vents the release of mast cell granules, thereby prevent-
ing release of histamine and the other chemicals
contained in them. It acts as a preventive treatment if
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it is begun several weeks before the onset of the allergy
season. It can be used for perennial AR as well.

Immunotherapy

Immunotherapy, also known as desensitization or
allergy shots, alters the balance of antibody types in the
body, thereby reducing the ability of IgE to cause allergic
reactions. Immunotherapy is preceded by allergy testing
to determine the precise allergens responsible. Injections
involve very small but gradually increasing amounts of
allergen, over several weeks or months, with periodic
boosters. Full benefits may take up to several years to
achieve and are not seen at all in about one in five
patients. Individuals receiving all shots will be monitored
closely following each shot because of the small risk of
anaphylaxis, a condition that can result in difficulty
breathing and a sharp drop in blood pressure.

Alternative treatment

Alternative treatments for AR often focus on
modulation of the body’s immune response, and fre-
quently center around diet and lifestyle adjustments.
Chinese herbal medicine can help rebalance a per-
son’s system, as can both acute and constitutional
homeopathic treatment. Vitamin C in substantial
amounts can help stabilize the mucous membrane
response. For symptom relief, western herbal rem-
edies including eyebright (Euphrasia officinalis) and
nettle (Urtica dioica) may be helpful. Bee pollen may
also be effective in alleviating or eliminating AR
symptoms. A 2004 report said that phototherapy
(treatment with a combination of ultraviolet and visi-
ble light) decreased the symptoms of allergic rhinitisin a
majority of patients who did not respond well to tradi-
tional drug treatment.

Prognosis

Most people with AR can achieve adequate relief
with a combination of preventive strategies and treat-
ment. While allergies may improve over time, they
may also get worse or expand to include new allergens.
Early treatment can help prevent an increased sensiti-
zation to other allergens.

Prevention

Reducing exposure to pollen may improve
symptoms of seasonal AR. Strategies include the
following:

. stay indoors with windows closed during the morn-
ing hours, when pollen levels are highest

« keep car windows up while driving
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. use a surgical face mask when outside
. avoid uncut fields

. learn which trees are producing pollen in which sea-
sons, and avoid forests at the height of pollen season

. wash clothes and hair after being outside
. clean air conditioner filters in the home regularly
. use electrostatic filters for central air conditioning

Moving to a region with lower pollen levels is
rarely effective, since new allergies often develop

Preventing perennial AR requires identification of
the responsible allergens.

Mold spores:
« keep the house dry through ventilation and use of
dehumidifiers

« use a disinfectant such as dilute bleach to clean sur-
faces such as bathroom floors and walls

. have ducts cleaned and disinfected
« clean and disinfect air conditioners and coolers
« throw out moldy or mildewed books, shoes, pillows,
or furniture
House dust:
. vacuum frequently, and change the bag regularly. Use
a bag with small pores to catch extra-fine particles
« clean floors and walls with a damp mop
. install electrostatic filters in heating and cooling
ducts, and change all filters regularly
Animal dander:

. avoid contact if possible
. wash hands after contact
. vacuum frequently

« keep pets out of the bedroom, and off furniture, rugs,
and other dander-catching surfaces

. have your pets bathed and groomed frequently
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Richard Robinson
Karl Finley

I Allergies
Definition

Allergies are hypersensitive responses by the
immune system to otherwise harmless foreign
substances.

Demographics

Allergies are among the most common medical
disorders. It is estimated that 60 million Americans,
or more than one in every five, suffer from some form
of allergy that is pronounced enough to cause symp-
toms. More than half of all Americans test positive for
one or more allergens. Allergies are the third leading
cause of chronic discase among American children
and the single largest reason for school absences.
Allergies are the fifth leading cause of chronic disease
among all Americans, accounting for one in nine
physician visits and a major source of lost workplace
productivity. There are similar proportions of allergy
sufferers throughout much of the world.

Among Americans:

« Approximately 36 million suffer from seasonal aller-
gies, with seasonal allergic rhinitis—or hay fever—
affecting 20% of all adults and up to 40% of children.
Pollen allergies generally develop between the ages of
6 and 13. Other respiratory allergies, such as those to
dust, animal dander, and molds, may occur in chil-
dren as young as two or three.

Approximately 12 million have food allergies,
including 4% of adults and 6-8% of children four
years-of-age and under. Approximately 6.9 million
Americans are allergic to seafood and 0.4-0.6% are
allergic to peanuts and other nuts—the most severe
of food allergies.

Allergic drug reactions account for 5-10% of all
adverse drug reactions, with skin reactions being
the most common. About one-fifth of all children
are allergic to some type of medication, often pen-
icillin, sulfa drugs, or aspirin.
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. Although about 15% of adults have mild, localized
allergic reactions to insect bites and stings, approx-
imately 3% have serious allergies to the venom of
stinging insects, such as honeybees, wasps, hornets,
yellow jackets, and fire ants (which are found only in
the South). Children rarely experience the severe
reactions to venom that sometimes occur in adults.

« Hives affect up to 20% of the population at some
point in their lives.

« Skin allergies or allergic contact dermatitis is the most
common skin condition in children under age 11.

. Estimates of the prevalence of latex allergy vary from
less than 1% to 6%. Healthcare workers are partic-
ularly at risk for contact dermatitis from latex gloves.

Almost nine million American children suffer
from asthma, a chronic disease that causes inflamma-
tion of the airways, making it difficult to breathe.
Many different allergens can trigger asthma attacks
and it is estimated that 50% of adults and more than
80% of children with asthma have associated allergies,
especially allergic rhinitis. It is believed that asthma
is both under-diagnosed and under-treated in the
elderly.

Anaphylaxis or anaphylactic shock is a rare,
severe, and potentially fatal allergic reaction that
causes blood pressure to drop severely and the airways
to swell shut. Among Americans:

« More than 700 die each year from anaphylaxis
brought on by an allergic reaction

« Approximately 150-200 die from food-induced
anaphylaxis

« Penicillin in its various forms results in about 400
deaths per year in the United States. Worldwide, 32
out of every 100,000 patients exposed to penicillin
have an anaphylactic reaction

« Each year 40-100 Americans die from an anaphylac-
tic reaction to insect bites or stings

. There are about 220 cases of anaphylaxis and three
deaths annually from latex allergy

The incidence of allergies and asthma is increasing
in industrialized countries by about 5% per year and
as many as half of all those affected are children. Some
of this increase can be attributed to better diagnosis
and reporting. However much of it may be due to
lifestyle and environmental factors.

Description

An allergy is a type of immune response. The
immune system normally responds to microorgan-
isms, such as bacteria or viruses, or foreign particles
by producing specific proteins called antibodies. These
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Allergic rhinitis is commonly triggered by S
exposure to household dust, animal fur, ‘f’)
or pollen. The foreign substance that 24

triggers an allergic reaction is called
an allergen.

The presence of an allergen causes the
body's lymphocytes to begin producing
IgE antibodies. The lymphocytes of an
allergy sufferer produce an unusually
large amount of IgE.

FIRST EXPOSURE

Histamine

IgE molecules attach to mast
cells, which contain histamine.

In a future exposure to the same substance,
the antibodies on the mast cells bind to the
allergens, and the cells release their histamine.

SECOND EXPOSURE

Histamine travels to receptor sites in the nasal
passages. When histamine molecules enter the
sites they trigger dilation of the blood vessels,
swelling, irritation, and increased production

of mucus.

Antihistamines
=
= Antihistamine drugs block histamine molecules

from entering receptor sites, thus preventing or
reducing swelling, congestion and irritation.

EETESET[\Y]

The allergic response. (/llustration by Hans & Cassady, Inc. Reproduced by permission of Gale, a part of Cengage Learning.)

GALE ENCYCLOPEDIA OF MEDICINE 4™ EDITION 143

(c) 2011 Cengage Learning. All Rights Reserved.



Allergies

AP '; (&
‘ % YN
In a future exposure to the same substance,
the antibodies on the mast cells bind to the
allergens, and the cells release their histamine.
SECOND EXPOSURE

Histamine travels to receptor sites in the nasal
passages. When histamine molecules enter the
sites they trigger dilation of the blood vessels,

swelling, irritation, and increased production
of mucus.

Antihistamines
D/\

=
[

Antihistamine drugs block histamine molecules
from entering receptor sites, thus preventing or
reducing swelling, congestion and irritation.

Second and subsequent exposure to allergen. (/llustration by Hans & Cassady, Inc. Reproduced by permission of Gale, a part of

Cengage Learning.)

antibodies identify and bind to a specific foreign
molecule—known as the antigen. The reaction
between the antibody and its antigen sets off a series
of chemical reactions designed to protect the body
from infection. However with allergies, this immune
response is triggered by harmless common substances
called allergens. Allergens may be inhaled into the
lungs (pollen, dust, animal dander, mold, pollutants),
swallowed (food, drugs), injected (drugs, insect
venom), or touched (poisonous plants, latex).

There are two main types of allergic reactions.
Immediate hypersensitivity reactions are mediated
predominately by a type of immune-system cell called
a mast cell and occur within minutes of contact with
the allergen. Delayed hypersensitivity reactions are
mediated by T cells, a type of white blood cell, and
occur hours to days after exposure to the allergen.

In immediate sensitivity reactions allergens bind
to a type of antibody called immunoglobulin E or IgE
on the surface of mast cells. Mast cells are filled with
granules that contain a variety of potent chemicals
including histamine. When the IgE on a mast cell
binds its specific allergen, the contents of the granules
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spill out onto neighboring cells. Histamine binds to
proteins called histamine receptors on the surfaces of
these other cells, causing a chain of reactions that lead
to allergy symptoms. Histamine binding to receptors
on blood vessels increases leakage, leading to the fluid
accumulation, swelling, and redness. In the nasal
passages histamine causes swelling, congestion, and
increased mucus production. Histamine also stimulates
pain receptors on nerve cells, causing sensitivity and
irritation. These symptoms last from one to several
hours following contact with the allergen.

In delayed hypersensitivity reactions roving T
cells contact the allergen, setting in motion a more
prolonged immune response. This type of allergic
response may develop over several days following con-
tact with the allergen and symptoms may persist for a
week or more.

Allergens enter the body through four main
routes: the airways, the gastrointestinal tract, the cir-
culatory system, and the skin. Inhaled or ingested
allergens usually cause immediate hypersensitivity
reactions. Allergens on the skin usually cause delayed
hypersensitivity reactions.
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People are sensitive to different allergens. For
example, some people have severe allergic rhinitis but
no food allergies, whereas others are extremely sensi-
tive to nuts but not to any other food. Allergies may
worsen over time. For example, allergic rhinitis can be
either seasonal or chronic and a childhood ragweed
allergy may progress to year-round dust and pollen
allergies. Conversely, people can lose allergies. Infant
or childhood atopic dermatitis, for example, almost
always disappears with advancing age. However most
often, an apparent loss of sensitivity is due to reduced
exposure to the allergen or increased tolerance for the
allergy symptoms.

Risk factors

Although allergies to specific allergens are not
inherited, the propensity for developing allergies is
frequently inherited.

. If neither parent has allergies, the chances of a child
developing allergies are approximately 10-20%.

« A child with one allergic parent has a 30-50% chance
of developing allergies.

« The likelihood of developing allergies rises to 40-75%
if both parents have allergies. However children are
not necessarily sensitive to the same allergens as their
parents. Since people with allergies tend to produce
more [gE than those without allergies, it may be that
the tendency to produce more IgE is inherited. High
levels of IgE also increase the likelihood of having
allergies to multiple allergens.

Other risk factors for the development of child-
hood allergies include:
« low birth weight
« being born during a high-pollen season
. not being breastfed
. growing up in a home with tobacco smoke
. having a family pet
. having a lower socioeconomic status

. repeated exposure to an allergen or prolonged expo-
sure to a strong allergen

Causes and symptoms

The most common airborne allergens are:

« plant pollens
. animal fur and dander

« body parts from house mites (microscopic creatures
found in all houses)

« house dust
. mold spores
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. feathers

. cigarette smoke
« chemicals

« solvents

. cleansers

Pollen can cause both seasonal and chronic rhini-
tis. Seasonal rhinitis occurs at the same time every year
and is caused by the pollen of specific plants, especially
grasses and trees in the spring and ragweed in the late
summer and fall. Allergies tend to worsen as the sea-
son progresses because the immune system becomes
sensitized to particular antigens and produces a faster,
stronger response. Chronic rhinitis can be caused by
food as well as airborne allergens.

Airborne allergens cause immediate hypersensi-
tivity reactions in the upper airways and eyes. These
include sneezing, runny nose, itchy, watery, and
bloodshot eyes, nasal congestion, and scratchy or irri-
tated throat due to postnasal drip. Airborne allergens
can also cause inflammation of the thin membrane
(conjunctiva) covering the eye, resulting in the redness,
irritation, and increased tearing of allergic conjuncti-
vitis or pink eye. Asthma causes wheezing, coughing,
and shortness of breath and is associated with
exposure to numerous allergens including cockroach
allergens.

Common food allergens include:
« cow’s milk
. €82S
. grains such as wheat or corn
. nuts, especially peanuts, walnuts, and Brazil nuts
« fish, mollusks, and shellfish
« soy products
. some fruits, especially raw seeded fruit

. some vegetables, especially tomatoes or legumes such
as peas or beans

« chocolate
. certain spices
. food additives and preservatives

True food allergies are often confused with intol-
erance to certain foods. Food allergies, like other types
of allergies, are caused by an antibody response,
whereas intolerance is due a deficiency in the enzymes
needed to digest a certain food. For example, a milk
allergy is caused by sensitivity to an allergen (often the
protein lactalbumin) in the milk itself. In contrast,
people who lack the enzyme lactase have lactose
intolerance—the inability to digest one of the sugars
in milk—and suffer from gastrointestinal problems
when they consume milk or certain milk products.
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Symptoms of food allergies depend on the tissues
that are most sensitive to the allergen and whether the
allergen has spread systemically through the circula-
tory system. Allergens in food can cause immediate
hypersensitivity reactions that include itching, swell-
ing, and/or rashes of the eyes, lips, mouth, and throat.
Food allergies can also cause respiratory symptoms.
Swelling and irritation of the intestinal lining can
cause nausea, vomiting, cramping, diarrhea, and gas.
When food allergens enter the bloodstream from the
gastrointestinal tract, they can cause hives, atopic
dermatitis, or more severe reactions such as angio-
edema. Some food allergens may cause anaphylaxis,
a potentially life-threatening condition marked by tis-
sue swelling, airway constriction, and drop in blood
pressure. Reactions to peanuts and other nuts can be
so dangerous that physicians recommend caution in
giving these foods to infants and children with a family
history of allergy. Some school systems are restricting
the use of peanuts and peanut butter in lunchrooms
or banning them altogether, since even smelling or
touching them can cause an allergic reaction in some
children.

Drugs that often cause allergic reactions include:
« penicillin and other antibiotics
« flu vaccines
. tetanus toxoid vaccine
. gamma globulin

Insects and other arthropods whose bites or stings
may cause an allergic reaction include:
« bees, wasps, and hornets
. mosquitoes
. fleas
« scabies

Injected allergens from drugs or insect bites and
stings are introduced directly into the circulation
where they can cause both local reactions, such as
swelling and irritation at the injection site, and sys-
tem-wide (systemic) reactions, including anaphylaxis.
Symptoms of an allergy to insect venom include:
« hives
« itchy eyes
. a dry cough
« constriction of the throat and chest
. nausea
« dizziness
. abdominal pain

There are three main types of allergic skin
reactions:
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. atopic dermatitis or eczema
« hives (urticaria)
. contact dermatitis

Atopic dermatitis and eczema are skin reactions
to allergens introduced through the airways or gastro-
intestinal tract. Eczema commonly occurs in infants
and children with a family history of allergies and
is usually outgrown by the age of six. It generally
occurs in cycles, beginning with dry, itchy skin that
becomes inflamed when scratched, followed by weep-
ing sores that subsequently crust over. In the chronic
stage the affected skin becomes thickened, leathery,
and scaly. Eczema appears most often on the cheeks,
ears, and neck and the inner folds of elbows and knees,
but it may affect other parts of the body as well.

Whole-body or systemic reactions can occur with
any type of allergen, but are more common following
ingestion or injection of an allergen. Hives are a sys-
temic skin reaction characterized by raised, red, itchy
blotches of varying sizes anywhere on the body, but
especially on the stomach, chest, arms, hands, and
face. Angioedema is a deeper, more extensive, and
painful reaction in which fluid accumulation causes
recurrent, non-inflammatory swelling of the skin, eye-
lids, lips, mucous membranes, genitals, other organs,
and brain. However it most often occurs on the
extremities, fingers, toes, and parts of the head, neck,
and face. Hives and angioedema are usually acute
conditions, although they can sometimes persist for
weeks.

Skin contact with allergens can cause reddening,
itching, and blistering, known as contact dermatitis.
The dermatitis sometimes has an identifying pattern,
such as the outline of an earring or latex glove. Com-
mon causes include:

« poison ivy, oak, and sumac
« nickel or nickel alloys

« chemicals

« cosmetics

. latex

Dermatitis can also be caused by non-allergic
damage to skin cells arising from irritants such as
cold, soap, or chemical agents.

Asthma is a chronic, reversible respiratory disor-
der caused by obstruction and swelling of the airways
to the lungs. An asthma attack begins when the
muscles surrounding the bronchial tubes spasm and
the tubes narrow. This stimulates increased mucus
production, further blocking the airways, and inflam-
mation and swelling, which cause even more conges-
tion and discomfort. Symptoms of asthma include
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coughing, wheezing, shortness of breath, fatigue,
anxiety, and tightness in the chest. Asthma can be
triggered by allergens—including pollen, animal dan-
der, dust, and certain foods—and by non-allergenic
irritants.

Anaphylaxis is an IgE-mediated hypersensitivity
reaction brought about by mediators released by mast
cells in the tissues and by immune system cells called
basophils in the blood. These can cause airway con-
striction, blood pressure drop, widespread tissue swel-
ling, heart rhythm abnormalities, and sometimes loss
of consciousness. Other symptoms may include dizzi-
ness, weakness, seizures, coughing, flushing, or
cramping. Symptoms can begin within five minutes
after exposure to the allergen or up to an hour or
more later. Anaphylaxis is most often associated
with allergies to foods, medications, and insect
venoms.

Genetic profile

The genetic predisposition toward the development
of hypersensitivity reactions upon exposure to specific
antigens is called atopy. After birth the immune system
switches to become either non-allergy prone (TH1) or
allergy prone (TH2), depending on an interplay of
heredity and environment. TH stands for T-helper
white blood cells. TH1 cells fight bacteria and viruses
and protect against allergies. TH2 cells fight parasitic
infections and promote the production of excessive IgE,
increasing the likelihood of developing allergies. TH2
immunity is much more likely to be switched on in
children with a family history of allergies.

Over the past four decades atopy has increased
significantly, for reasons that are not well understood.
In addition to genetic factors, it has been suggested
that our environment contains more allergy-inducing
substances and that protective factors may have been
removed from the environment. There is also some
evidence suggesting that the worldwide fight against
infectious disease and increased personal cleanliness
may be interfering with immune system function.
Global warming—and the accompanying changes
in natural vegetation patterns and increased pollen
production—may also be affecting atopy.

Diagnosis

Examination

Allergies can often be diagnosed by a careful med-
ical history that matches the onset of symptoms with
exposure to possible allergens. Allergy is suspected if

the symptoms are characteristic of an allergic reaction
and occur repeatedly upon exposure to the suspected
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allergen, at a certain time of year, or in a particular
environment. Although allergy tests can be used to
identify potential allergens, their results must be sup-
ported by evidence of an allergic response.

Tests

With allergy skin tests a tiny dose of an aqueous
extract of the suspected allergen is pricked, scratched,
punctured, or patched on the skin. The initial test is
usually a prick or patch test on the back, forearm, or
top of the thigh. Reactions are usually evaluated about
15 minutes after exposure. An allergen may produce a
classic immune wheal-and-flare response—a skin
lesion with a raised, white, compressible area sur-
rounded by a red flare. A positive skin reaction will
occur even if the allergen is normally encountered in
the airways or in food. Skin testing can produce false
positives and, occasionally, serious allergic reactions.
Intradermal skin tests involve injection of the allergen
into the dermis of the skin. These are more sensitive
and use smaller amounts of allergen, so they can
be used with potentially fatal allergens such as
antibiotics.

Provocation tests administer the allergen directly
through its normal route under medically controlled
conditions. Food allergen provocation tests involve the
ingestion of a measured amount of the suspected aller-
gen in an opaque capsule after abstinence from the
suspected allergen for two weeks or more. The results
are compared to the response to ingestion of a placebo.
Diagnosis of delayed allergic contact dermatitis involves
the application of a skin patch containing the allergen.
Provocation tests are never used when a patient’s med-
ical history suggests the possibility of anaphylaxis.

Since people with allergies may have a higher level
of total IgE in their serum (the portion of the blood that
contains antibodies) than those without allergies, total
IgE can be measured with a two-site immunometric
assay. However there is considerable overlap in serum
IgE levels among people with and without allergies.
Furthermore other non-allergic conditions—including
smoking, HIV/AIDS, parasitic infections, and IgE
myeloma—can raise IgE levels. However a total
serum IgE test is useful for diagnosing some conditions.

With allergen-specific IgE measurements, the sus-
pected allergen is bound to a solid support, such as a
cellulose sponge, microtiter plate, or paper disk. A
patient’s serum is incubated with the allergen.
Allergen-specific IgE antibodies will bind to the solid
phase and remain there when the serum is washed off.
A second labeled antibody that binds to any IgE is
added to determine the level of the allergen-specific
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KEY TERMS

Allergen—Any substance that provokes an allergic
response.

Allergenic—Acting as an allergen or inducing an
allergic response.

Allergic rhinitis—Inflammation of the mucous mem-
branes of the nose and eyes in response to an aller-
gen. Hay fever is seasonal allergic rhinitis.

Anaphylaxis—Severe, potentially fatal hypersensi-
tivity caused by previous exposure to an allergen
that can result in blood vessel dilation and a sharp
drop in blood pressure, smooth muscle contraction,
and difficulty breathing.

Angioedema—Severe non-inflammatory swelling of
the skin, organs, and brain, possibly accompanied
by fever and muscle pain.

Antibody—A specific immunoglobulin protein pro-
duced by the immune system in response to a spe-
cific antigen.

Antigen—A foreign protein or particle that causes

the body to produce specific antibodies that bind
to it.

Asthma—A lung condition, usually of allergic origin,
in which the airways become narrow due to smooth
muscle contraction, causing wheezing, coughing,
and shortness of breath.

Atopic dermatitis—A skin condition resulting from
exposure to airborne or food allergens.

Atopy—Genetic predisposition toward the develop-
ment of allergies.

Conjunctivitis—Inflammation of the conjunctiva,
the membrane covering the white part of the eye.

Contact dermatitis—Skin inflammation resulting
from contact with an allergen or other substance.

IgE. The radioallergosorbent test (RAST) uses radio-
active anti-IgE antibodies. A newer test called an
enzyme-linked immunosorbent assay (ELISA) uses
anti-IgE antibodies that are linked to an enyzme. A
test called the CAP-RAST measures the amount of
IgE in the blood that is specific for a given food.

Attempts are being made to directly measure
immune system mediators such as histamine, eosino-
phil cationic protein (ECP), and mast cell tryptase.

Electrodermal testing or electro-acupuncture
allergy testing has been used in Europe, but is
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Delayed hypersensitivity reactions—Allergic reac-
tions mediated by T cells that occur hours to days
after exposure to the antigen.

Eczema—An inflammatory skin condition character-
ized by redness, itching, and oozing lesions, which
become crusty, scaly, or hardened.

Epinephrine—Adrenalin; a hormone released into
the bloodstream in response to stress. Its many effects
include stimulating the heart and increasing blood
pressure, metabolic rate, and blood glucose
concentration.

Granules—Small packets of reactive chemicals
stored within cells.

Histamine—A chemical released by mast cells dur-
ing an allergic reaction and which has a variety of
effects on other cells.

Hives—A raised, itchy area of skin that is usually a
sign of an allergic reaction.

Immediate hypersensitivity reactions—Allergic
reactions that are mediated by mast cells and occur
within minutes of allergen contact.

Immunoglobulin E (IgE)—Antibodies produced in
the lungs, skin, and mucous membranes that are
responsible for allergic reactions.

Mast cells—A type of immune system cell that dis-
plays immunoglobulin E (IgE) on its cell surface and
participates in allergic reactions by releasing hista-
mine and other chemicals from intracellular gran-
ules. The lining of the nasal passages and eyelids are
particularly rich in mast cells.

T cells—Immune system white blood cells that have
highly specific antigen receptors on their surfaces.
Some T cells stimulate other immune system cells to
produce and release antibodies.

somewhat controversial and has not been approved
by the U.S. Food and Drug Administration (FDA).
An electric potential is applied to the skin and changes
in the electrical resistance are measured upon exposure
to the suspected allergen.

Procedures

Elimination diets are often used to diagnose food
allergies. Suspect foods may be sequentially eliminated
from the diet. Alternatively, after several weeks on a
diet lacking any of the suspected allergenic foods, each
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suspected food is reintroduced one at a time and the
patient is observed for signs of allergic reaction.

Treatment
Traditional

The most effective allergy treatment is avoiding all
allergen exposure. This is usually possible with food
allergens but can be very difficult with other types
of allergens. Therefore immediate hypersensitivity
reactions are usually treated with drugs.

Immunotherapy, usually called allergy shots or
desensitization, alters the balance of antibody types
in the body. Immunotherapy is generally used when
medications cannot relieve symptoms. Extracts of the
allergen are injected into the skin in gradually increas-
ing amounts over a period of weeks, months, or years,
with occasional booster shots. The amounts of aller-
gen are too small to trigger an allergic response; how-
ever patients are monitored closely after each injection
because of the small risk of anaphylaxis. Immunother-
apy is most effective for hay fever and insect sting
allergies, particularly in patients who cannot avoid
allergens in the environment and who do not respond
to medications. It may also reduce or eliminate the
need for medications. While many rhinitis sufferers
have been helped by allergy shots, they are costly and
time-consuming and are not always effective. It may
take up to several years of treatment to fully benefit
from immunotherapy and about one in five patients
do not respond at all. However some experts recom-
mend preventative immunotherapy for children who
have severe reactions to insect stings.

Drugs

There are a large number of prescription and over-
the-counter medications for treating immediate hyper-
sensitivity reactions. Most of these work by decreasing
the ability of histamine to provoke symptoms. Other
drugs counteract the effects of histamine by stimulat-
ing other systems or by reducing the general immune
response. Medications are available as pills, liquids,
nasal sprays, eye drops, and skin creams. The appro-
priate medication depends on the symptoms and the
patient’s overall health. A physician may recommend
trying a few different medications to determine which
ones are most effective with the fewest side effects.

Antihistamines are the most common treatment
for rhinitis. They block the histamine receptors in
nasal tissue, thereby decreasing the effects of hista-
mine released by mast cells. Antihistamines can be
used after symptoms appear, although they may be
even more effective when used preventively, before
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symptoms appear. They help reduce sneezing, itching,
and runny nose (rhinorrhea). Antihistamines can also
be used to treat other types of allergies.

There are a wide variety of antihistamines avail-
able. Older first-generation antihistamines often cause
drowsiness as a major side effect. They can also cause
dizziness, dry mouth, tachycardia, blurred vision, con-
stipation, and a lowered threshold for seizures. Their
effects can be similar to those of alcohol and care
should be taken when operating motor vehicles, since
individuals may not be aware that they are impaired.
These antihistamines include:

« diphenhydramine (Benadryl and generics)

« chlorpheniramine (Chlor-trimeton and generics)
« brompheniramine (Dimetane and generics)

« clemastine (Tavist and generics)

Newer antihistamines that do not cause drowsi-
ness or cross the blood-brain barrier include:

« loratidine (Claritin)

. cetirizine (Zyrtec)

. fexofenadine (Allegra)

« desloratadine (Clarinex)
. azelastin HCI (Astelin)
. astemizole (Hismanal)

Seldane (terfenadine), the original non-drowsy
antihistamine, was voluntarily withdrawn from the
market by its manufacturer in early 1998 because of
its potential for causing serious heart arrhythmias and
the availability of the equally effective but safer drug
fexofenadine. Hismanal also has the potential for
causing heart arrhythmias when taking more than
the recommended dose or taking it along with the
antibiotic erythromycin, the antifungal drugs ketoco-
nazole or itraconazole, or the antimalarial drug
quinine.

Decongestants constrict the blood vessels in the
nasopharyngeal and sinus mucosa, reducing swelling
and relieving nasal and sinus congestion. Both oral
systemic preparations and nasal sprays—which are
applied directly to the nasal lining—are available.
Decongestants are stimulants and may cause increased
heart rate and blood pressure, headaches, insomnia,
agitation, and difficulty emptying the bladder. Use of
nasal decongestants for longer than several days can
result in loss of effectiveness and rebound congestion
in which nasal passages become even more swollen.

Cromolyn sodium is a nonsteroidal mast cell sta-
bilizer that prevents the release of mast cell granules
and thus the release of histamine and other chemicals.
It can be started several weeks before the onset of the
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allergy season as a preventive treatment. It can also be
used for year-round allergy prevention. Cromolyn
sodium is available as a nasal spray that coats the
nasal membranes to treat allergic rhinitis and in aero-
sol form (a suspension of particles in gas) for asthma.

Newer types of allergy medications include:

« the IgE modifier omalizumab (Xolair), which inter-
feres with the action of mast cells

« leukotriene modifiers or antileukotrienes, which
block the action of leukotrienes—inflammatory sub-
stances released by the immune system during an
allergic reaction—and include zafirlukast (Accolate),
montelukast (Singulair), and zileuton (Zyflo)

. immunomodulatory topical ointments—which inter-
fere with cell mechanisms that produce inflamma-
tory responses—and include pimecrolimus (Elidel
cream) and tacrolimus (Protopic ointment)

Corticosteroids help to prevent and treat the
inflammation associated with allergic conditions by
reducing the recruitment of inflammatory cells and
the synthesis of immune-system chemicals called cyto-
kines. Studies have shown that steroidal nasal sprays
are more effective on an as-needed basis for seasonal
allergies than antihistamines. Although hives and
angioedema are usually treated with antihistamines,
cromolyn, or epinephrine, intractable cases may be
treated with oral cortisone; however it should be
used sparingly and only as a last recourse because of
its side effects. Corticosteroids are also used to prevent
and control asthma attacks.

Topical corticosteroids reduce mucous membrane
and skin inflammations by decreasing the amount of
fluid that moves from the vascular spaces into the
tissues. Topical corticosteroid creams are effective
for contact dermatitis, although overuse can lead to
dry and scaly skin. Moderately strong corticosteroids
can be applied as a wrap for 24 hours. Short-term oral
corticosteroid therapy also may be appropriate for
acute contact dermatitis. Side effects are usually
mild, but may include headaches, nosebleeds, and
unpleasant taste sensations.

Because allergic reactions involving the lungs
cause the airways or bronchial tubes to narrow,
bronchodilators—which open or dilate the smooth
muscle lining the airways—can be very effective for
treating asthma attacks. Bronchodilators include:

« adrenaline (epinephrine)

« albuterol (Proventil)

« pirbuterol (Maxair)

« theophylline

« other adrenergic stimulants
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Most bronchodilators are administered as aero-
sols. Theophylline, naturally present in coffee and tea,
is usually taken orally, but in a severe asthma attack it
may be administered intravenously.

Bronchodilators are often administered via
metered-dose inhalers (MDIs):

. The inhaler is shaken and the patient exhales air from
the lungs

« The inhaler is placed at least two fingerbreadths in
front of the mouth and aimed at the back of the
throat

« The inhaler is activated while breathing in slowly for
three to four seconds

« The breath is held for at least ten seconds and then
expelled

« There should be at least 30-60 seconds before the
inhaler is used again

« The mouth should be washed out and the teeth
brushed to remove residual medication

Other drugs, including steroids, are used in the
long-term management of asthma and to prevent
asthma attacks. The anticholinergics ipratropium bro-
mide (Atrovent) and atropine sulfate are also used to
treat asthma. Ipratropium is used in emergency situa-
tions with a nebulizer.

An anaphylaxis emergency is treated by injection
of adrenaline, which relaxes muscles and helps open
the airways. People who are susceptible to anaphylaxis
because of food or insect allergies often carry an
EpiPen—adrenaline in a hypodermic needle. Prompt
injection into the thigh can prevent a more serious
reaction. The patient should be placed in a recumbent
position and vital signs—especially the airway
status—determined. If the reaction is the result of an
insect sting or injection, a tourniquet may need to be
placed proximal to the penetrated area and released
for one to two minutes at 10-minute intervals. If the
individual does not respond to these interventions,
emergency treatment is essential.

Alternative

Any alternative treatment for allergies starts with
identifying the allergen and avoiding or eliminating it,
although this is not always possible. A physician
should be consulted before initiating any alternative
therapy. Although alternative remedies may be
derived from natural sources, they are still drugs and
can have potentially harmful effects.

The following treatments may help relieve symp-
toms of allergic rhinitis from airborne allergens:
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« Traditional Chinese medicine treats allergic rhinitis
with various herbs. The patent combination medi-
cines Bu Zhong Yi Qi Wan (Tonify the Middle and
Augment the Qi) and Yu Ping Feng San (Jade Wind-
screen) are used for preventing allergies. Bi Yan Pian
(Rhinitis Infusion) is often prescribed for symptoms
affecting the nose.

Acupuncture may be as effective as antihistamine
drugs in treating allergic rhinitis. It is also may
strengthen the immune system.

Vitamins A and E are antioxidants and help to pro-
mote normal functioning of the immune system.

Coenzyme Q10 may help promote normal function-
ing of the immune system.

Zinc may boost the immune system.

Echinacea spp. may have anti-inflammatory activity
and may boost the immune system.

Astragalus membranaceus (milk-vetch root) may help
strengthen the immune system.

Vitamin C has antihistamine and decongestive
activities.

Stinging nettle (Urtica dioica) has antihistamine and
anti-inflammatory properties. The usual dose is 300
milligrams (mg) four times daily.

Grape (Vitis vinifera) seed extract has antihistamine
and anti-inflammatory properties. The usual dose is
50 mg three times daily.

The bioflavonoid hesperidin may act as a natural
antihistamine.

The dietary supplement N-acetylcysteine may have
decongestive activity.

The homeopathic remedies Rhus toxicodendron, Apis
mellifica, Nux vomica, and Ferrum phosphoricum
alternating with Kali muriaticum have decongestant
activities when taken internally.

Licorice (Glycyrrhiza glabra) has cortisone-like anti-
inflammatory activity, stimulating the adrenals and
relieving allergy symptoms. It can be taken as a tea or
in 100-300 mg capsules. Long-term use can result in
sodium retention or potassium loss.

Chinese skullcap (Scutellaria baicalensis) has bron-
chodilating activity, is an anti-inflammatory, and
can help prevent allergic reactions. It is taken in
combination with other herbs.

« The herbal remedies khellin (Ammi visnaga) and
cramp (Viburnum opulus) bark have bronchodilating
activity.

« Ginkgo biloba seeds are used in Chinese medicine for
relief from wheezing and coughing.

« The bioflavonoids quercetin and hesperidin may
help stabilize mast cells.
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« Although Ephedra sinicia (ma huang in traditional
Chinese medicine) has anti-inflammatory activity
and has proven effective in treating allergies, ephedra
should not be used because it can raise blood pres-
sure, cause rapid heartbeat, and interfere with adre-
nal gland function. The supplement ephedra was
banned from sale in the United States in April of
2004 because of severe health risks.

The following homeopathic remedies are taken
internally:

« Marsh tea (Ledum) for itching insect bites

« Apis mellifica for bee stings and hives that are
relieved by cold

« Poison ivy (Rhus toxicodendron) for hives that are
relieved with heat and for poison ivy, oak, or sumac
rashes

« Stinging nettle (Urtica urens) for hives

« Croton tiglium oil for poison ivy, oak, or sumac
rashes

o Anacardium A qualified homeopathic practitioner
should be consulted to match symptoms with the
correct remedy.

Various Chinese herbal remedies may be effective
in treating atopic dermatitis. A poultice (crushed herbs
applied directly to the affected area) made of jewel-
weed (Impatiens spp.) or chickweed (Stellaria media)
may soothe the skin. A topical cream or wash contain-
ing Calendula officinalis, a natural antiseptic and anti-
inflammatory agent, may help heal rash.

Home remedies

The basic home remedy for allergies is to avoid or
eliminate the allergen. This may involve keeping dust
under control by cleaning or using air filters, making
adjustments in pet ownership, removing items such as
feather pillows, and eliminating allergenic foods from
the diet. Children with allergies to milk, eggs, fish, or
apples who follow an oral desensitization procedure—
in which they are exposed to allergenic foods in con-
trolled, but increasing, doses—may develop resistance
to the allergen.

Eczema is treated by keeping the skin lubricated
with hypoallergenic lotions and gentle soaps. For
extremely dry, sensitive skin, Cetaphil lotion may be
used as a cleanser instead of soap.

Cold-water compresses and calamine lotion may
help reduce the irritation of contact dermatitis.
Hydrocortisone ointment or cream or similar prepa-
rations can help alleviate itching. Side effects of topical
agents may include excessive drying of the skin.
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Allergies

Prognosis

There is no cure for allergies. Although most
allergy symptoms can be successfully treated with
medications, these cannot prevent future allergic reac-
tions. Some allergies improve over time, but often they
worsen. Although severe asthma and anaphylaxis can
be life-threatening, learning to recognize and avoid
allergy-provoking situations enables most people
with allergies to lead normal lives.

Some children outgrow their allergies, meaning
that the allergen no longer causes obvious symptoms.
Children younger than three who are in danger of
anaphylaxis from foods such as milk, eggs, wheat, or
soybeans often outgrow their food allergies after sev-
eral years. Children who develop food sensitivities
after three years-of-age are less likely to outgrow
them. Allergies to foods such as tree nuts, fish, and
seafood are generally lifelong.

More than half of all asthmatic children outgrow
the condition completely and another 10% improve to
the point where they have only occasional asthma
attacks as adults.

Prevention

Avoiding allergens is the first line of defense. By
identifying allergens, most people can learn to avoid
allergic reactions from food, drugs, and contact aller-
gens such as poison ivy or latex. Many allergenic
foods, such as peanuts, eggs, and milk, are used as
ingredients in other foodstuffs. Since 2006 food man-
ufacturers in the United States have been required to
clearly state if a product contains any of the eight
major food allergens that are responsible for more
than 90% of allergic food reactions: milk, eggs, pea-
nuts, tree nuts, fish, shellfish, wheat, and soy.

Airborne allergens are more difficult to avoid.
Recommendations include:

. avoiding environmental irritants such as tobacco
smoke, perfumes, household cleaning agents, paints,
glues, air fresheners, and potpourri

. controlling dust mites with allergen-impermeable
covers on mattresses and pillows, frequent washing
of bedding in hot water, and removal of items that
collect dust such as stuffed toys

. vacuuming often

« keeping windows and doors closed to prevent pollen
from entering the home

. reducing growth of mold by lowering indoor humid-
ity, repairing foundations to reduce indoor leakage
and seepage, and installing exhaust systems to
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ventilate areas where steam is generated, such as the
bathroom and kitchen

. reducing pet dander, avoiding pet allergens including
those in saliva, body excretions, pelts, urine, and
feces, and restricting pets to only specific areas of
the home

. repairing poorly vented gas and wood-burning stoves
and artificial fireplaces because nitrogen dioxide from
these has been linked to poor asthma control

Infants appear to be most sensitive to allergens
during the first six months of life. Some physicians
believe babies are especially vulnerable to allergies
because their immune systems are still developing.
Breastfeeding is recommended to reduce the likeli-
hood of allergic reactions, since infants are never aller-
gic to their mother’s milk. However traces of whatever
the mother consumes pass into breast milk, so it is
important to be alert to possible connections between
a baby’s allergic symptoms and foods, medication, or
even vitamins ingested by the mother.

Rashes in infants under one year of age are likely
caused by a food or drug allergy. Physicians often
recommend that solid foods be introduced gradually
if there is a family history of allergies. New foods can
be introduced one at a time with 7-10 days in between.
The later a food item is introduced into the diet, the
less likely it is to cause an allergic reaction.

Babies and young children can have allergic reac-
tions to ingredients in lotions, soaps, detergents, and
baby wipes. Dye- and fragrance-free baby products
can help prevent unnecessary exposure to potential
allergens.

Toddlers are old enough to become anxious about
allergy symptoms, which can trigger further allergic
attacks and create a frustrating cycle. Parents should
try to avoid conveying their own anxieties about
allergy symptoms to the child.

During the preschool years, controlling a child’s
diet and environment becomes more difficult. Chil-
dren may feel stigmatized or left out when provided
with special foods and denied others. Children also
may begin encountering potential allergens, including
pet dander, at school and playmates’ homes.

Parents of school-age children with allergies need
to educate them about their condition and inform
teachers and the school nurse of any restrictions and/
or emergency procedures. Children are generally not
allowed to carry medication, asthma inhalers, or Epi-
Pens in school, so arrangements must be made for the
school nurse or other supervising adult to administer
emergency medication.
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Health care team roles

Diagnosis and effective management of allergy
symptoms involves cooperation and collaboration
between the patient and an interdisciplinary team of
healthcare professionals. The primary-care physician
or pediatrician, allergy and immunology specialists,
nurses, laboratory technologists, respiratory thera-
pists, and health educators are involved in helping
patients and families learn to prevent and effectively
manage symptoms. They teach patients how to distin-
guish mild allergy symptoms from those requiring
immediate medical attention. Pharmacists and phar-
macy assistants may offer additional instruction about
medication use and the importance of adhering to
prescribed treatment.
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I Allergy tests
Definition

Allergy tests indicate a person’s allergic sensitivity
to commonly encountered environmental substances.

Demographics

Allergy tests are very common. Skin tests are the
most common, and the most common method is the
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Allergy tests
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A close-up of a patient’s arm after allergy testing. (Custom
Medical Stock Photo, Inc. Reproduced by permission.)

prick test. It is estimated that 60 million Americans, or
more than one in every five people, suffer from some
form of allergy, with similar proportions worldwide.
Allergy is the single largest reason for school absence
and is a major source of lost productivity in the
workplace.

Description

In prick testing, a drop of each allergen to be
tested is placed on the skin, usually on the forearm
or the back. A typical battery of tests may involve two
dozen allergen drops, including a drop of saline solu-
tion that should not provoke a reaction (negative con-
trol) and a drop of histamine that should provoke a
reaction (positive control). A small needle is inserted
through the drop, and used to prick the skin below. A
new needle is used for each prick. The sites are exam-
ined over the next 20 minutes for evidence of swelling
and redness, indicating a positive reaction. In some
instances, a tracing of the set of reactions may be made
by placing paper over the tested area. Similarly, in
intradermal testing, separate injections are made for
each allergen tested. Observations are made over the
next 20 minutes.

In RAST testing, a blood sample is taken for use
in the laboratory, where the antibody- containing
serum is separated from the blood cells. The serum is
then exposed to allergens bound to a solid medium. If
a person has antibodies to a particular allergen, those
antibodies will bind to the solid medium and remain
behind after a rinse. Location of allergen-antibody
combinations is done by adding antibody-reactive
antibodies, so called anti-antibodies, that are chemi-
cally linked with a radioactive dye. By locating radio-
active spots on the solid medium, the reactive allergens
are discovered.
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Provocation testing may be performed to identify
airborne or food allergens. Inhalation testing is per-
formed only after a patient’s lung capacity and
response to the medium used to dilute the allergen
has been determined. Once this has been determined,
the patient inhales increasingly concentrated samples
of a particular allergen, followed each time by meas-
urement of the exhalation capacity. Only one allergen
is tested per day. Testing for food allergies is usually
done by removing the suspect food from the diet for
two weeks, followed by eating a single portion of the
suspect food and follow-up monitoring.

Purpose

Allergy is a reaction of the immune system. Nor-
mally, the immune system responds to foreign micro-
organisms and particles, like pollen or dust, by
producing specific proteins called antibodies that are
capable of binding to identifying molecules, or anti-
gens, on the foreign organisms. This reaction between
antibody and antigen sets off a series of reactions
designed to protect the body from infection. Some-
times, this same series of reactions is triggered by
harmless, everyday substances. This is the condition
known as allergy, and the offending substance is called
an allergen. Common inhaled allergens include pollen,
dust, and insect parts from tiny house mites. Common
food allergens include nuts, fish, and milk.

Allergic reactions involve a special set of cells in
the immune system known as mast cells. Mast cells
serve as guards in the tissues where the body meets the
outside world: the skin, the mucous membranes of the
eyes and other areas, and the linings of the respiratory
and digestive systems. Mast cells display a special
type of antibody, called immunoglobulin type E
(IgE), on their surface. Inside, mast cells store reac-
tive chemicals in small packets, called granules. When
the antibodies encounter allergens, they trigger the
release of granules, which spill out their chemicals
onto neighboring cells, including blood vessels and
nerve cells. One of these chemicals, histamine, binds
to the surfaces of these other cells, through special
proteins called histamine receptors. Interaction of
histamine with receptors on blood vessels causes
neighboring cells to become leaky, leading to the
fluid collection, swelling, and increased redness char-
acteristic of a runny nose and red, irritated eyes.
Histamine also stimulates pain receptors, causing
the itchy, scratchy nose, eyes, and throat common in
allergic rhinitis.

The particular allergens to which a person is sen-
sitive can be determined through allergy testing.
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KEY TERMS

Allergen—A substance that provokes an allergic
response.

Anaphylaxis—Increased sensitivity caused by pre-
vious exposure to an allergen that can result in
blood vessel dilation (swelling) and smooth muscle
contraction. Anaphylaxis can result in sharp blood
pressure drops and difficulty breathing.

Antibody—A specific protein produced by the
immune system in response to a specific foreign
protein or particle called an antigen.

Antigen—A foreign protein to which the body
reacts by making antibodies.

Histamine—A chemical released by mast cells that
activates pain receptors and causes cells to become
leaky.

Mast cells—A type of immune system cell that is
found in the lining of the nasal passages and eye-
lids, displays a type of antibody called immunoglo-
bulin type E (IgE) on its cell surface, and participates
in the allergic response by releasing histamine from
intracellular granules.

Allergy tests may be performed on the skin or using
blood serum in a test tube. During skin tests, potential
allergens are placed on the skin and the reaction is
observed. In radio-allergosorbent allergy testing
(RAST), a patient’s blood serum is combined with
allergen in a test tube to determine if serum antibodies
react with the allergen. Provocation testing involves
direct exposure to a likely allergen, either through
inhalation or ingestion. Positive reactions from any
of these tests may be used to narrow the candidates
for the actual allergen causing the allergy.

Identification of the allergenic substance may
allow the patient to avoid the substance and reduce
allergic reactions. In addition, allergy testing may be
done in those with asthma that is difficult to manage,
eczema, or skin rashes to determine if an allergy is
causing the condition or making it worse. Allergy tests
may also be done before allergen desensitization to
ensure the safety of more extensive exposure.

Skin testing is the most common type of allergy
test. There are two forms: percutaneous and intrader-
mal. In percutaneous or prick testing, allergen solu-
tions are placed on the skin, and the skin is then
pricked with a needle, allowing the allergen to enter
the skin and become exposed to mast cells. Scratch
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testing, in which the skin is scratched instead of punc-
tured, is used less often. Intradermal testing involves
directly injecting allergen solutions into the skin. In
both tests, a reddened, swollen spot develops at the
injection site for each substance to which the person
is sensitive. Skin reactivity is seen for allergens regard-
less of whether they usually affect the skin. In other
words, airborne and food allergens cause skin reactions
equally well.

The range of allergens used for testing is chosen to
reflect possible sources in the environment and may
include the following:

« pollen from a variety of trees, common grasses, and
weeds

. mold and fungus spores

« house dust

. house mites

. animal skin cells (dander) and saliva
. food extracts

. antibiotics

. insect venoms

Radio-allergosorbent testing (RAST) is a labora-
tory test performed when a person may be too sensi-
tive to risk skin testing or when medications or skin
conditions prevent it.

Provocation testing is done to positively identify
suspected allergens after preliminary skin testing. A
purified preparation of the allergen is inhaled or
ingested in increasing concentrations to determine if
it will provoke a response. In 2004, scientists intro-
duced an optical method to continuously measure the
changes in nasal mucosa (lining) changes with an
infrared light to help improve the accuracy of provo-
cation testing. Food testing is much more tedious than
inhalation testing, since full passage through the diges-
tive system may take a day or more.

Precautions

While allergy tests are quite safe for most people,
the possibility of a condition known as anaphylaxis
exists. Anaphylaxis is a potentially dangerous condi-
tion that can result in difficulty breathing and a sharp
drop in blood pressure. People with a known history
of anaphylaxis should inform the testing clinician.
Skin tests should never include a substance
known to cause anaphylaxis in the person being
tested.
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Allergy tests

Patient is being exposed to certain allergens as part of an
allergy test. (Custom Medical Stock Photo, Inc. Reproduced by
permission.)

Provocation tests may cause an allergic reaction.
Therefore, treatment medications should be available
following the tests, to be administered, if needed.

Preparation

Skin testing is preceded by a brief examination of
the skin. The patient should refrain from using anti-
allergy drugs for at least 48 hours before testing. Prior
to inhalation testing, patients with asthma who can
tolerate it may be asked to stop any asthma medica-
tions. Testing for food allergies requires the person to
avoid all suspect food for at least two weeks before
testing.

Aftercare

Skin testing does not usually require any after-
care. A generalized redness and swelling may occur
in the test area, but it will usually resolve within a day
or two.

Inhalation tests may cause delayed asthma attacks,
even if the antigen administered in the test initially
produced no response. Severe initial reactions may jus-
tify close professional observation for at least 12 hours
after testing.

Risks

Intradermal testing may inadvertently result in
the injection of the allergen into the circulation, with
an increased risk of adverse reactions. Inhalation tests
may provoke an asthma attack. Exposure to new or
unsuspected allergens in any test carries the risk of
anaphylaxis. Because patients are monitored follow-
ing allergy testing, an anaphylactic reaction is usually
recognized and treated promptly. Occasionally, a
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delayed anaphylactic response can occur that will
require immediate care. Proper patient education
regarding how to recognize anaphylaxis is vital.

Normal results

Lack of redness or swelling on a skin test indicates
no allergic response. In an inhalation test, the exhala-
tion capacity should remain unchanged. In a food
challenge, no symptoms should occur.

Abnormal results

Presence of redness or swelling, especially more than
5 mm (1/4 inch) in diameter, indicates an allergic
response. This does not mean the substance actually
causes the patient’s symptoms, however, since he or she
may have no regular exposure to the allergen. In fact, the
actual allergen may not have been included in the
test array.

Following allergen inhalation, reduction in exha-
lation capacity of more than 20%, and for at least
1020 minutes, indicates a positive reaction to the
allergen.

Gastrointestinal symptoms within 24 hours fol-
lowing the ingestion of a suspected food allergen indi-
cates a positive response.
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I Alopecia
Definition

Alopecia simply means hair loss (baldness).

Demographics

The most common type of alopecia is androge-
netic alopecia, which is an inherited condition. This
type of alopecia affects as many as 30-40% of men and
women. Androgenetic alopecia is the most common
cause of hair loss in adolescents and can begin much
earlier than most people think, as early as age 12 in
boys and girls. Hair loss accounts for approximately
3% of children’s visits to dermatologists.

Description

Hair loss occurs for a great many reasons, from
conditions that make people literally pull it out to
complete hair loss caused by the toxicity of cancer
chemotherapy. Some causes are considered natural,
while others signal serious health problems. Some
conditions are confined to the scalp. Others reflect
disease throughout the body. Being plainly visible,

Top of balding male’s head. (Kelly A. Quin. Reproduced by
permission.)
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the skin and its components can provide early signs
of disease elsewhere in the body.

Often, conditions affecting the skin of the scalp
will result in hair loss. The first clue to the specific
cause is the pattern of hair loss, whether it is complete
baldness (alopecia totalis), patchy bald spots, thin-
ning, or hair loss confined to certain areas. Another
contributing factor is the condition of the hair and the
scalp beneath it. Sometimes only the hair is affected;
sometimes the skin is visibly diseased as well.

Causes and symptoms

Alopecia results from a number of causes ranging
from hereditary to psychological.

« Male pattern baldness (androgenic alopecia) is con-
sidered normal in adult males. It is easily recognized
by the distribution of hair loss over the top and front
of the head and by the healthy condition of the scalp.
Researchers in Taiwan in 2010 reported in the British
Journal of Dermatology that men with androgenic
alopecia are at increased risk for the development
of metabolic syndrome (increased risk for the devel-
opment of a spectrum of cardiovascular diseases and
diabetes mellitus Type 2).

Alopecia areata is a hair loss condition of unknown
cause that can be patchy or extend to complete
baldness.

Fungal infections of the scalp usually cause patchy
hair loss. The fungus, similar to the ones that cause
athlete’s foot and ringworm, often glows under ultra-
violet light.

Trichotillomania is the name of a mental disorder that
causes a person to pull out his or her own hair.

Complete hair loss is a common result of cancer
chemotherapy, due to the toxicity of the drugs used.
Cancer cells reproduce rapidly and so the drugs are
designed to attack rapidly reproducing cells in the
body. Hair cells also reproduce rapidly and end up
being destroyed, causing hair loss.

Systemic diseases often affect hair growth either
selectively or by altering the skin of the scalp. One
example is thyroid disorders. Hyperthyroidism (too
much thyroid hormone) causes hair to become thin
and fine. Hypothyroidism (too little thyroid hor-
mone) thickens both hair and skin.

Several autoimmune diseases (when protective cells
begin to attack self cells within the body) affect the
skin, notably lupus erythemematosus.

Alopecia is becoming nearly epidemic among black
women as a result of some hairstyles that pull too
tightly on the scalp and the use of harsh chemical
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Alopecia

KEY TERMS

Autoimmune disease—Certain diseases caused by
the body’s development of an immune reaction to
its own tissues.

Chemotherapy—The treatment of diseases, usually
cancer, with drugs (chemicals).

Hair follicles—Tiny organs in the skin, each one of
which grows a single hair.

Lupus erythematosus—An autoimmune disease
that can damage skin, joints, kidneys, and other
organs.

Systemic—Affecting all or most parts of the body.

treatments that damage the hair shaft and follicles,
according to the American Academy of Dermatology.

Diagnosis

Dermatologists are skilled in diagnosis by sight
alone. For more obscure diseases, a skin biopsy may
be used to remove a specimen of the skin so that it can
be examined under a microscope. Systemic diseases will
require a complete evaluation by a physician, including
specific tests to identify and characterize the problem.

Treatment

Successful treatment of underlying causes is most
likely to restore hair growth, such as the completion of
chemotherapy, effective cure of a scalp fungus, or
control of a systemic disease.

Traditional

Over the past few decades a multitude of hair
replacement methods have been performed by physi-
cians and non-physicians. They range from simply
weaving someone else’s hair in with the remains of
one’s own to surgically transplanting thousands of
hair follicles one at a time.

Hair transplantation is completed by taking tiny
plugs of skin, each containing one to several hairs,
from the back side of the scalp. The bald sections are
then implanted with the plugs. Research has evaluated
the technique of hair grafting, and found that micro-
grafts (one or two hairs transplanted per follicle)
resulted in fewer complications and the best results.

Another surgical procedure used to treat andro-
genic alopecia is scalp reduction. By stretching skin,
the hairless scalp can be removed and the area of bald
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skin decreased by closing the space with hair-covered
scalp. Hair-bearing skin can also be folded over an
area of bald skin with a technique called a flap.

Stem cell research is generating new hope for bald-
ness. Scientists know that a part of the hair follicle
called the bulge contains stem cells that can give rise to
new hair and help heal skin wounds. Research with
mice and humans continues to show promise for iden-
tifying the genes that cause baldness and to identify
drugs that can reverse the process.

Drugs

Two drugs—minoxidil (Rogaine) and finasteride
(Proscar)—promote hair growth in a significant minor-
ity of patients, especially those with male pattern bald-
ness and alopecia areata. Both drugs have proved to be
safe when used for this purpose. Minoxidil is a liquid
that is applied directly to the scalp and finasteride is the
first and only approved treatment for hair loss available
in a pill form. Only minoxidil is used in women.

Minoxidil was approved for over-the-counter
sales in 1996. When used continuously for long peri-
ods of time, minoxidil produces satisfactory results in
about one-fourth of patients with androgenic alopecia
and as many as half the patients with alopecia areata.
There is also an over-the-counter extra-strength ver-
sion of minoxidil (5% concentration) approved for use
by men only. The treatment often results in new hair
that is thinner and lighter in color. It is important to
note that new hair stops growing soon after the use of
minoxidil is discontinued.

Women with androgenetic alopecia who do not
respond to treatment with minoxidil may be pre-
scribed the drug spironolactone, which blocks the
action of the hormone aldosterone.

Results of a small study on 42 patients with alo-
pecia areata reported in 2009 indicated that applica-
tion of a 1% bexarotene gel applied daily to areas of
alopecia areata for up to six months resulted in sig-
nificant hair regrowth, even in areas of the scalp that
had not been treated with the topical solution.

Researchers in 2010 reported in the British Journal
of Clinical Psychiatry that the drug olanzapine was a
safe and effective treatment for alopecia associated
with the condition trichotillomania.

Prognosis

The prognosis of alopecia varies with the cause. It
is generally much easier to lose hair than to regrow it.
Even when it returns, it is often thin and less attractive
than the original.
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Shenandoah, PA, 17976, http://www.ahlc.org.
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I Alpha-fetoprotein test
Definition

The alpha-fetoprotein (AFP) test is a blood test
that is performed during pregnancy.

Purpose

This screening test measures the level of AFP in the
mother’s blood and indicates the probability that the
fetus has one of several serious birth defects. The level
of AFP can also be determined by analyzing a sample of
amniotic fluid. This screening test cannot diagnose a
specific condition; it only indicates increased risk for
several birth defects. Outside pregnancy, the AFP test is
used to detect liver disease, certain cancerous tumors,
and to monitor the progress of cancer treatment.

Description

Alpha-fetoprotein is a substance produced by the
liver of a fetus. The exact function of this protein is
unknown. After birth, the infant’s liver stops produc-
ing AFP, and an adult liver contains only trace
amounts. During pregnancy, the fetus excretes AFP
in urine and some of the protein crosses the fetal
membranes to enter the mother’s blood. The level of
AFP can then be determined by analyzing a sample of
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the mother’s blood. The AFP test is usually performed
at weeks 13 to 16 of pregnancy. AFP levels peak in
maternal blood at 16 to 18 weeks. Blood is drawn from
the patient’s (mother’s) vein, usually on the inside of
the elbow. AFP can also be measured in the sample of
amniotic fluid taken at the time of amniocentesis. Test
results are usually available after about one week.

By analyzing the amount of AFP found in a blood
or amniotic fluid sample, doctors can determine the
probability that the fetus is at risk for certain birth
defects. It is very important that the doctor know
precisely how old the fetus is when the test is per-
formed since the AFP level changes over the length
of the pregnancy. Alone, AFP screening cannot diag-
nose a birth defect. The test is used as an indicator of
risk and then an appropriate line of testing (such as
amniocentesis or ultrasound) follows, based on the
results.

High AFP levels

Abnormally high AFP may indicate that the fetus
has an increased risk of a neural tube defect, the most
common and severe type of disorder associated with
increased AFP. These types of defects include spinal
column defects (spina bifida) and anencephaly
(a severe and usually fatal brain abnormality). If the
tube that becomes the brain and spinal cord does not
close correctly during fetal development, AFP may
leak through this abnormal opening and enter the
amniotic fluid. This leakage creates abnormally high
levels of AFP in amniotic fluid and in maternal blood.
If the screening test indicates abnormally high AFP,
ultrasound is used to diagnose the problem.

Other fetal conditions that can raise AFP levels
above normal include:
. cysts at the end of the spine
. blockage in the esophagus or intestines
. liver disease causing liver cells to die
« defects in the abdominal wall
. kidney or urinary tract defects or disease
« brittle bone disease
Levels may also be high if there is too little fluid in
the amniotic sac around the fetus, more than one

developing fetus, or a pregnancy that is farther along
than estimated.

Low AFP levels

For unknown reasons, abnormally low AFP may
indicate that the fetus has an increased risk of Down
syndrome. Down syndrome is a condition that includes
mental retardation and a distinctive physical
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Alpha-fetoprotein test

KEY TERMS

Amniotic fluid—Fluid within the uterine sac in
which the fetus lives until born.

Fetus—The stage in human development from the
second month of pregnancy until birth.

appearance linked to an abnormality of chromosome
21 (called trisomy 21). If the screening test indicates an
abnormally low AFP, amniocentesis is used to diagnose
the problem. Abnormally low levels of AFP can also
occur when the fetus has died or when the mother is
overweight.

Additional disorders

AFP is often part of a “triple check™ blood test
that analyzes three substances as risk indicators of
possible birth defects: AFP, estriol, and human cho-
rionic gonadotropin (HCG). When all three substan-
ces are measured in the mother’s blood, the accuracy
of the test results increases.

In 2004, a study showed that the risk of an infant’s
death from sudden infant death syndrome (SIDS)
increased if levels of AFP were higher during the sec-
ond trimester of the mother’s pregnancy.

Although AFP in human blood gradually disap-
pears after birth, it never disappears entirely. It may
reappear in liver disease, or tumors of the liver, ova-
ries, or testicles. The AFP test is used to screen people
at high risk for these conditions. After a cancerous
tumor is removed, an AFP test can monitor the prog-
ress of treatment. Continued high AFP levels suggest
the cancer is growing.

Preparation

There is no specific physical preparation for the
AFP test.

Aftercare

There is no specific aftercare involved with this
screening test.

Risks

The risks associated with drawing blood are min-
imal, but may include bleeding from the puncture site,
feeling faint or lightheaded after the blood is drawn,
or blood accumulating under the puncture site
(hematoma).
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Results

Itis very important that the doctor know precisely
how old the fetus is when the test is performed since
the AFP level considered normal changes over the
length of the pregnancy. Errors in determining the
age of the fetus lead to errors when interpreting
the test results. Since an AFP test is only a screening
tool, more specific tests must follow to make an accu-
rate diagnosis. An abnormal test result does not nec-
essarily mean that the fetus has a birth defect. The test
has a high rate of abnormal results (either high or low)
to prevent missing a fetus that has a serious condition.

Alpha-fetoprotein is measured in nanograms per
milliliter (ng/mL) and is expressed as a probability.
The probability (1:100, for example) translates into
the chance that the fetus has a defect (a one in 100
chance, for example).

When testing for cancer or liver diseases, AFP
results are reported as nanograms per milliliter. An
AFP level less than or equal to 15 ng/mL for men, non-
pregnant women, and children is considered normal.

Abnormal results

The doctor will inform the woman of her specific
increased risk as compared to the “normal” risk of a
standard case. If the risk of Down syndrome is greater
than the standard risk for women who are 35 years old
or older (one in 270), amniocentesis is recommended.
Again, the test has a high rate of showing an abnormal
AFP level in order to prevent missing a fetus that has
Down’s syndrome. This screening test only predicts
risk; appropriate diagnostic testing will follow after an
abnormal screening result.

In tumor or liver disease testing, an AFP level
greater than 15 ng/mL is considered abnormal. A dif-
ference of greater than 20% between two different
measurements is considered to be medically significant.

Resources

BOOKS

Van Leeuwen, A.M., and D.J. Poelhuis-Leth. Davis’s
Comprehensive Handbook of Laboratory and Diagnostic
Tests with Nursing Implications, 3rd Edition.
Philadelphia: F.A. Davis Company, 2009.

PERIODICALS

Smith, Gordon C.S., et al. “Second-trimester Maternal
Serum Levels of Alpha-fetoprotein and the Subsequent
Risk of Sudden Infant Death Syndrome.” New England
Journal of Medicine (September 2, 2004): 978.
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March of Dimes, 1275 Mamaroneck Ave., White Plains,
NY, 10605 (914) 997-4488, http://www.modimes.org.
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National Cancer Institute, NCI Office of Communications
and Education, Public Inquiries Office, 6116 Executive
Boulevard, Suite 300, Bethesda, MD, 20892-2580 (800)
422-6237, http://www.cancer.gov.

Adrienne Massel RN

Teresa G. Odle
Melinda Granger Oberleitner RN, DNS, APRN, CNS

Alpha-thalassemia see Thalassemia

I Alpha,-adrenergic blockers

Definition

Alpha,-adrenergic blockers, called alpha blockers
for short, are drugs that work by blocking the alpha;-
receptors in smooth muscle. When these receptor sites
are blocked, stress hormones (catecholamines) cannot
act on the smooth muscle cells. The result is relaxation
(vasodilatation) and widening of the blood vessels.
Blood pressure is lowered and blood flows more easily
through the blood vessels.

Purpose

Alpha blockers are used for two main purposes.
They treat high blood pressure (hypertension), and
they treat benign (non-cancerous) prostatic hyperpla-
sia (BPH), a condition that affects men and is charac-
terized by an enlarged prostate gland that often causes
reduced urine flow.

High blood pressure

High blood pressure puts a strain on the heart and
the arteries. Over time, hypertension can damage
blood vessels to the point of causing stroke, heart
failure, or kidney (renal) failure. People with high
blood pressure may also be at higher risk for heart
attack (myocardial infarction). Controlling high blood
pressure makes these problems less likely. Alpha block-
ers help lower blood pressure by causing vasodilatation,
meaning that they increase the diameter of the blood
vessels, which reduces the amount of work the heart
must do to maintain adequate blood flow. Alpha;-
adrenergic blockers have also been shown to increase
the amount of HDL (“good”) cholesterol and reduce
the level of LDL (“bad”) cholesterol. They also
increase the body’s sensitivity to insulin and in this
way may help to prevent type 2 diabetes.
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Benign prostatic hyperplasia (BPH)

BPH primarily affects older men. Over time, the
prostate, a donut-shaped gland below the bladder,
enlarges. When this happens, it may restrict the flow
of urine from the bladder out of the body. Men who are
diagnosed with BPH may have to urinate more often,
or they may feel that they can not completely empty
their bladders. Alpha blockers inhibit the contraction
of prostatic smooth muscle and thus relax the prostate
and the bladder, allowing urine to flow more freely.

Other conditions

Alpha blockers also can be used to treat other
problems resulting from reduced blood circulation.
These include Raynaud’s disease, a painful constriction
of the blood vessels in the hands and feet, phlebitis, an
inflammation of the veins that can lead to blood clots,
diabetic gangrene, a condition in which tissue dies as
the result of poor circulation to the legs and feet, acro-
cyanosis, a disorder of very small arteries in the hands
and feet, and acute blockage of an artery.

Description

Alpha blockers are not the first choice treatment
for controlling high blood pressure because of their
significant side effects. Diuretics (water pills) and a
low-salt diet are the preferred first treatment for hyper-
tension. Commonly prescribed alpha blockers for
hypertension and BPH include doxazosin (Cardura),
prazosin (Minipress), terazosin (Hytrin), tamsulosin
(Flomax) and alfuzosin (Uroxatral) and many others.
Prazosin is also used in the treatment of heart failure.
All are available only with a physician’s prescription
and are sold in tablet form.

Recommended dosage

The recommended dose depends on the patient
and the type of alpha blocker and may change over
the course of treatment. The prescribing physician will
gradually increase the dosage, if necessary. Some
patients may need as much as 15-20 mg per day of
terazosin, 16 mg per day of doxazosin, or as much as
40 mg per day of prazosin, but most people benefit
from lower dosages. As the dosage increases, so does
the possibility of unwanted side effects.

Alpha blockers should be taken exactly as
directed, even if the medication does not seem to be
working at first. It should not be stopped even if
symptoms improve. These drugs need to be taken
regularly to be effective. Patients should avoid missing
any doses, and should not take larger or more frequent
doses to make up for missed doses.
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Alpha;-adrenergic blockers

KEY TERMS

Adrenergic—Refers to neurons (nerve cells) that use
catecholamines as neurotransmitters at a synapse.

Adrenergic receptor—There are three families of
adrenergic receptors, alpha;, alpha, and beta, and
each family contains three distinct subtypes. Each of
the nine subtypes are coded by separate genes, and
display specific drug specificities and regulatory
properties.

Alpha blockers—Medications that bind alpha adre-
nergic receptors and decrease the workload of the
heart and lower blood pressure. They are commonly
used to treat hypertension, peripheral vascular dis-
ease, and hyperplasia.

Arteries—Blood vessels that carry oxygenated blood
away from the heart to the cells, tissues, and organs
of the body.

Catecholamines—Family of neurotransmitters con-
taining dopamine, norepinephrine and epinephrine,
produced and secreted by cells of the adrenal
medulla and the brain. Catecholamines have excita-
tory effects on smooth muscle cells of the vessels that
supply blood to the skin and mucous membranes
and have inhibitory effects on smooth muscle cells
located in the wall of the gut, the bronchial tree of the
lungs, and the vessels that supply blood to skeletal
muscle. There are two different main types of

Precautions

Alpha blockers may lower blood pressure to a
greater extent than desired, especially in the elderly.
This can cause dizziness, lightheadedness, heart pal-
pitations, and fainting. Activities such as driving,
using machinery, or doing anything else that might
be dangerous should be avoided for at least 24 hours
after taking the first dose. Patients should be especially
careful when getting up in the middle of the night
because of the increased risk of dizziness and falling.
The same precautions are recommended if the dosage
is increased or if the drug has been stopped and then
started again. Anyone whose safety on the job could
be affected by taking alpha blockers should inform his
or her physician, so that the physician can take this
factor into account when increasing dosage.

Some people may feel drowsy or less alert when
using these drugs. They should accordingly avoid driv-
ing or performing activities that require full attention.

People diagnosed with kidney disease or liver
disease may also be more sensitive to alpha blockers.
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receptors for these neurotransmitters, called alpha
and beta adrenergic receptors. The catecholamines
are therefore are also known as adrenergic
neurotransmitters.

Hyperplasia—The abnormal increase in the number
of normal cells in a given tissue.

Hypertension—Persistently high arterial blood

pressure.

Neurotransmitter—Substance released from neu-
rons of the peripheral nervous system that travels
across the synaptic clefts (gaps) of other neurons to
excite or inhibit the target cell.

Palpitation—Rapid, forceful, throbbing, or fluttering
heartbeat.

Receptor—A molecular structure in a cell or on the
surface of a cell that allows binding of a specific
substance that causes a specific physiologic
response.

Synapse—A connection between nerve cells, by
which nervous excitation is transferred from one
cell to the other.

Vasodilatation—The increase in the internal diame-
ter of a blood vessel that results from relaxation of
smooth muscle within the wall of the vessel thus
causing an increase in blood flow.

They should inform their physicians about these con-
ditions if alpha blockers are prescribed. Older people
may also be more sensitive and may be more likely to
have unwanted side effects, such as fainting, dizziness,
and lightheadedness.

It should be noted that alpha blockers do not cure
high blood pressure. They simply help to keep the
condition under control. Similarly, these drugs will
not shrink an enlarged prostate gland. Although they
will help relieve the symptoms of prostate enlarge-
ment, the prostate may continue to grow, and it even-
tually may be necessary to have prostate surgery.

Alpha blockers may lower blood counts. Patients
may need to have their blood checked regularly while
taking this medicine.

Anyone who has had unusual reactions to alpha
blockers in the past should let his or her physician
know before taking the drugs again. The physician
should also be told about any allergies to foods,
dyes, preservatives, or other substances.
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The effects of taking alpha blockers during preg-
nancy are not fully known. Women who are pregnant
or planning to become pregnant should inform their
physicians. Breastfeeding mothers who need to take
alpha blockers should also talk to their physicians.
These drugs pass into breast milk and may affect
nursing babies. It may be necessary to stop breastfeed-
ing while being treated with alpha blockers. The safety
of alpha blockers in children remains unproven.

Side effects

The most serious side effect of alpha blockers is an
increased risk of heart attack when these drugs are
taken for an extended period. The link between
increased risk of heart attack and alpha blockers
emerged from the 42,000-patient Antihypertensive
and Lipid-Lowering Treatment to Prevent Heart
Attack (ALLHAT) study. For this reason, these
drugs are not usually prescribed until other treatments
have failed to control symptoms.

Common side effects are dizziness, drowsiness,
tiredness, headache, nervousness, irritability, stuffy or
runny nose, nausea, pain in the arms and legs, and weak-
ness. These problems usually appear after only a few
days on the drug and gradually go away as the body
adjusts to the drug. Most do not require medical treat-
ment. If side effects do not subside or if they interfere
with normal activities, the physician should be informed.

If any of the following side effects occur, the pre-
scribing physician should be notified as soon as
possible:

. fainting

« shortness of breath or difficulty breathing
. fast, pounding, or irregular heartbeat

. swollen feet, ankles, wrists

Other side effects may occur. Anyone who has
unusual symptoms after taking alpha blockers should
contact his or her physician. Patients who smoke, use
alcohol, or exercise strenuously tend to have more
severe side effects.

Interactions

At high doses, alpha blockers may interact with
other antihypertensive (blood-pressure lowering) drugs
to cause unsafe low blood pressure. Excessive low blood
pressure may also occur in men taking alpha blockers
and impotence drugs. They may also interact with drugs
used to treat heart rhythm abnormalities (arrhythmias).
People taking alpha blockers should also avoid taking
over-the-counter drugs that make blood vessels con-
strict (narrow). Drugs that cause blood vessel
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constriction are often found in cold, cough, asthma,
and allergy medications and in diet pills.

Other drug interactions are possible. Anyone tak-
ing alpha blockers should discuss with their physician
and pharmacist all prescription, over-the-counter, and
herbal remedies being taken to avoid unwanted side
effects or dangerous interactions.

Resources

OTHER

“Alpha Blockers.” MayoClinic.com. December 22, 2006
http://www.mayoclinic.com/health/alpha-blockers/
HI00055.

“Alpha Blockers.” Your Total Health. undated [accessed
May 30, 2008]. http://yourtotalhealth.ivillage.com/
alpha-blockers.html.

ORGANIZATIONS

American College of Cardiology, Heart House, 2400 N
Street, NW, Washington, DC, 20037 (202) 375-6000
(800) 253-4636 x8603 (202) 375-7000, resource
@acc.org, http://www.acc.org.

American Heart Association, 7272 Greenville Avenue,
Dallas, TX, 75231 (800) 242-8721, http://
www.americanheart.org.

Nancy Ross-Flanigan
Tish Davidson A. M.

I Alport syndrome
Definition

Alport syndrome is a hereditary disease of the
kidneys that primarily affects men, causing blood in
the urine, hearing loss, and eye problems. Eventually,
kidney dialysis or transplant may be necessary.

Demographics

Alport syndrome affects about one in 5,000
Americans, striking men more often and more severely
than women. There are several varieties of the syn-
drome, some occurring in childhood and others not
causing symptoms until men reach their 20s or 30s.

Description

All varieties of Alport syndrome are characterized
by kidney disease that usually progresses to chronic
kidney failure and by uremia (the presence of excessive
amounts of urea and other waste products in the
blood).
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Alport syndrome

KEY TERMS

Albumin—A protein that is important in maintain-
ing blood volume.

Dialysis—A technique of removing waste material
from the blood. It is used with patients whose kid-
neys have stopped functioning and can no longer
cleanse the blood on their own.

Diuretic—A drug that increases the amount of
urine a person produces.
Hematuria—Blood in the urine.

Pulmonary edema—Excess fluid in the air spaces of
the lungs.

Uremia—The presence of excessive amounts of
urea and other waste products in the blood.

Causes and symptoms

Alport syndrome, in most cases, is caused by a
defect in one or more genes located on the X chromo-
some. It is usually inherited from the mother, who is a
normal carrier. However, in up to 20% of cases there is
no family history of the disorder. In these cases, there
appears to be a spontaneous genetic mutation causing
Alport syndrome.

Blood in the urine (hematuria) is a hallmark of
Alport syndrome. Other symptoms that may appear in
varying combinations include:

« protein in the urine (proteinuria)
. sensorineural hearing loss

. eye problems such as nystagmus (involuntary, rhyth-
mic eye movements), cataracts, or cornea problems

« skin problems
« platelet disorders
. abnormal white blood cells

« smooth muscle tumors

Not all patients with Alport syndrome have hear-
ing problems. In general, those with normal hearing
have less severe cases of Alport syndrome.

Diagnosis

Alport syndrome is diagnosed with a medical
evaluation and family history, together with a kidney
biopsy that can detect changes in the kidney typical of
the condition. Urinalysis may reveal blood or protein
in the urine.
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Tests

Blood tests are performed to evaluate platelet
levels. Low platelet levels are another indication of
Alport syndrome.

Tests for the Alport gene are now available.
Although testing is fairly expensive, it is covered by
many types of health insurance. DNA tests can diag-
nose affected children even before birth, and genetic
linkage tests tracing all family members at risk for
Alport syndrome are available.

Treatment

There is no specific treatment that can cure Alport
syndrome. Instead, care is aimed at easing the prob-
lems related to kidney failure, such as the presence of
too many waste products in the blood (uremia).

To control kidney inflammation (nephritis),
patients should:

. restrict fluids

« control high blood pressure

. manage pulmonary edema

. control high blood levels of potassium

Rarely patients with Alport syndrome may
develop nephrotic syndrome, a group of symptoms
including too much protein in the urine, low albumin
levels, and swelling. To ease these symptoms, patients
should:

« drink less

. cat a salt-free diet

« use diuretics

« have albumin transfusions

The treatment for chronic kidney failure is dialysis
or a kidney transplant.

Prognosis

Women with this condition can lead a normal
life, although they may have slight hearing loss. An
affected woman may notice blood in her urine only
when under stress or pregnant.

Men generally have a much more serious problem
with the disease. Most will experience kidney disease
in their 20s or 30s, which may eventually require dial-
ysis or transplantation, and many develop significant
hearing loss. Men with Alport syndrome often die of
complications by middle age.
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Prevention

Alport syndrome is a genetic disease and preven-
tion efforts are aimed at providing affected individuals
and their families with information concerning the
genetic mechanisms responsible for the disease. Since
it is possible to determine if a woman is a carrier, or if
an unborn child has the condition, genetic counseling
can provide helpful information and support for the
decisions that affected individuals and their families
may have to make.

Resources

BOOKS
Bennett, Robin L. The Practical Guide to the Genetic Family
History. 2nd ed. New York: Wiley-Blackwell, 2010.

OTHER

Alport Syndrome Home Page. http://www.cc.utah.edu/
~cla6202/ASHP.htm (accessed August 1, 2010).

“Alport Syndrome.” MedlinePlus. November 24, 2009.
http://www.nlm.nih.gov/medlineplus/ency/article/
000504.htm (accessed August 1, 2010).
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American Association of Kidney Patients, 3505 E. Frontage
Rd., Suite 315, Tampa, FL, 33607 (800) 749-2257 (813)
636-8122, info@aakp.org, http://www.aakp.org.

American Kidney Fund (AKF), Suite 1010, 6110 Executive
Boulevard, Rockville, MD, 20852 (800) 638-8299,
http://www .kidneyfund.org.

National Kidney and Urologic Disease Information
Clearinghouse, 3 Information Way, Bethesda, MD,
20892 (301) 654-4415, http://www.niddk.nih.gov.

National Kidney Foundation, 30 East 33rd St., New York,
NY, 10016 (800) 622-9010, http://www.kidney.org.

National Organization for Rare Disorders, P.O. Box 8923,
New Fairfield, CT, 06812-8923 (800) 999-6673, http://
www.rarediseases.org.

Carol A. Turkington
Laura Jean Cataldo RN, EdD

Alprazolam see Benzodiazepines
ALS see Amyotrophic lateral sclerosis
Alteplase see Thrombolytic therapy

I Altitude sickness
Definition

Altitude sickness is a general term encompassing a
spectrum of disorders that occur at higher altitudes.
Since the severity of symptoms varies with altitude, it
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is important to understand the range of the different
altitudes that may be involved. High altitude is defined
as height greater than 8,000 feet (2,438 m); medium
altitude is defined as height between 5,000 and 8,000
feet (1,524-2,438 m); and extreme altitude is defined as
height greater than 19,000 feet (5,791 m). The majority
of healthy individuals suffer from altitude sickness
when they reach very high altitudes. In addition,
about 20% of people ascending above 9,000 feet
(2,743 m) in one day will develop altitude sickness.
Children under six years and women in the premen-
strual part of their cycles may be more vulnerable.
Individuals with preexisting medical conditions—
even a minor respiratory infection—may become sick
at more moderate altitudes.

Description

There are three major clinical syndromes that fall
under the heading of altitude sickness: acute mountain
sickness (AMS), high-altitude pulmonary edema
(HAPE), and high-altitude cerebral edema (HACE).
These syndromes are not separate, individual syn-
dromes as much as they are a continuum of severity,
all resulting from a decrease in oxygen in the air. AMS
is the mildest, and the other two represent severe, life-
threatening forms of altitude sickness.

Altitude sickness occurs because the partial pres-
sure of oxygen decreases with altitude. (Partial pres-
sure is a term applied to gases that is similar to the way
the term concentration is applied to liquid solutions.)
For instance, at 18,000 feet (5,486 m) the partial pres-
sure of oxygen drops to one-half its value at sea level
and, therefore, there is a substantially lower amount of
oxygen available for the individual to inhale. This is
known as hypoxia. Furthermore, since there is less
oxygen to inhale, less oxygen reaches the blood. This
is known as hypoxemia. These two conditions are the
major factors that form the basis for all the medical
problems associated with altitude sickness.

As a person becomes hypoxemic, his natural
response is to breathe more rapidly (hyperventilate).
This is the body’s attempt to bring in more oxygen at a
rapid rate. This attempt at alleviating the effects of the
hypoxia at higher altitudes is known as acclimatization,
and it occurs during the first few days. Acclimatization
is a response that occurs in individuals who travel from
lower to higher altitudes. There are groups of people
who have lived at high altitudes (for example, in the
Himalayan and Andes mountains) for generations, and
they are simply accustomed to living at such altitudes,
perhaps through a genetic ability.
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Altitude sickness

KEY TERMS

Cerebral—Pertaining to the brain.

Edema—Accumulation of excess fluid in the tissues
of the body.

Hypoxemia—Insufficient oxygenation of the blood.

Hypoxia—A deficiency in the amount of oxygen
required for effective ventilation.

Pulmonary—Pertaining to the lungs.

Causes and symptoms

Acute mountain sickness (AMS) is a mild form of
altitude sickness that results from ascent to altitudes
higher greater than 8,000 feet (2,438 m)—even 6,500
feet (1,981 m) in some susceptible individuals.
Although hypoxia is associated with the development
of AMS, the exact mechanism by which this condition
develops has yet to be confirmed. It is important to
realize that some individuals acclimatize to higher
altitudes more efficiently than others. As a result,
under similar conditions some will suffer from AMS
while others will not. At present, the susceptibility of
otherwise healthy individuals to contracting AMS
cannot be accurately predicted. Of those who do suffer
from AMS, the condition tends to be most severe on
the second or third day after reaching the high alti-
tude, and it usually abates after three to five days if
they remain at the same altitude. However, it can recur
if the individuals travel to an even higher altitude.
Symptoms usually appear a few hours to a few days
following ascent, and they include dizziness, head-
ache, shortness of breath, nausea, vomiting, loss of
appetite, and insomnia.

High-altitude pulmonary edema (HAPE) is a life-
threatening condition that afflicts a small percentage
of those who suffer from AMS. In this condition, fluid
leaks from within the pulmonary blood vessels into the
lung tissue. As this fluid begins to accumulate within
the lung tissue (pulmonary edema), the individual
begins to become more and more short of breath.
HAPE is known to afflict all types of individuals,
regardless of their level of physical fitness.

Typically, the individual who suffers from HAPE
ascends quickly to a high altitude and almost immedi-
ately develops shortness of breath, a rapid heart rate, a
cough productive of a large amount of sometimes
bloody sputum, and a rapid rate of breathing. If no
medical assistance is provided by this point, the
patient goes into a coma and dies within a few hours.
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High-altitude cerebral edema (HACE), the rarest
and most severe form of altitude sickness, involves
cerebral edema, and its mechanism of development is
also poorly understood. The symptoms often begin
with those of AMS, but neurologic symptoms such as
an altered level of consciousness, speech abnormalities,
severe headache, loss of coordination, hallucinations,
and even seizures. If no intervention is implemented,
death is the result.

Diagnosis

The diagnosis for altitude sickness may be made
from the observation of the individual’s symptoms
during travel to higher altitudes.

Treatment

Mild AMS requires no treatment other than an
aspirin or ibuprofen for headache, and avoidance of
further ascent. Narcotics should be avoided because
they may blunt the respiratory response, making it
even more difficult for the person to breathe deeply
and rapidly enough to compensate for the lower levels
of oxygen in the environment. Oxygen may also be
used to alleviate symptoms of mild AMS.

As for HAPE and HACE, the most important
course of action is descent to a lower altitude as soon
as possible. Even a 1,000-2,000 foot (305-610 m)
descent can dramatically improve one’s symptoms. If
descent is not possible, oxygen therapy should be
started. In addition, dexamethasone (a steroid) has
been suggested in order to reduce cerebral edema.

Prognosis

The prognosis for mild AMS is good, if appropri-
ate measures are taken. As for HAPE and HACE, the
prognosis depends upon the rapidity and distance of
descent and the availability of medical intervention.
Descent often leads to improvement of symptoms,
however, recovery times vary among individuals.

Prevention

When individuals ascend from sea level, it is rec-
ommended that they spend at least one night at an
intermediate altitude prior to ascending to higher ele-
vations. In general, climbers should take at least two
days to go from sea level to 8,000 feet (2,438m). After
reaching that point, healthy climbers should generally
allow one day for each additional 2,000 feet (610m),
and one day of rest should be taken every two or three
days. Should mild symptoms begin to surface, further
ascent should be avoided. If the symptoms are severe,
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the individual should return to a lower altitude. Some
reports indicate that acetazolamide (a diuretic) may be
taken before ascent as a preventative measure for
AMS.

Paying attention to diet can also help prevent
altitude sickness. Water loss is a problem at higher
altitudes, so climbers should drink ample water
(enough to produce copious amounts of relatively
light-colored or clear urine). Alcohol and large
amounts of salt should be avoided. Eating frequent
small, high-carbohydrate snacks (for example, fruits,
jams and starchy foods) can help, especially in the first
few days of climbing.

Resources

BOOKS

West, John B., Robert B. Schoene, and James S. Milledge.
High Altitude Medicine and Physiology. 4th ed. Oxford,
UK: Hodder Arnold, 2007.

Kapil Gupta MD
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I Alzheimer’s disease
Definition

Alzheimer’s disease (AD) is the most common
form of dementia in those aged 65 and older. It is an
irreversible and incurable progressive neurological
disease caused by the degeneration and eventual
death of a large number of neurons (nerve cells) in
several areas of the brain, accompanied by diminished
brain size. AD usually occurs in old age and begins
with short-term memory loss. This is followed by the
slow progressive loss of memory and cognitive and
intellectual functions, leading to the deterioration of
physical functioning and incapacitation.

Demographics

Alzheimer’s disease is the most common degener-
ative brain disorder. It accounts for 50-70% of all cases
of dementia in the United States and for about 75% of
all dementias in people over age 65. An estimated 5.1
million Americans have AD. The exact number is
difficult to determine since AD is often misdiagnosed
or not diagnosed until the disease is in its later stages.
About 350,000 new cases of Alzheimer’s disease are
diagnosed each year in the United States and approx-
imately 65,800 people die from AD each year. Itis the
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A brain segment affected by Alzheimer’s disease on the right
compared with a healthy brain segment (left). The diseased
brain appears shrunken, and the fissures are noticeably
larger. (Simon Fraser/MRC Unit, Newcastle General Hospital/
Science Photo Library/Photo Researchers, Inc.)

fourth leading cause of death in American adults
after heart disease, cancer, and stroke.

Alzheimer’s rarely occurs before the age of 60.
Early-onset AD, affecting people in their 30s, 40s,
and 50s, accounts for only about 5% of total cases.
About 3-5% of men and women aged 65-74 have AD.
About 19-20% of those between 75 and 84 and nearly
half of those over 85 have the disease. Slightly more
women than men develop AD, but this may be because
women tend to live longer. About half of all nursing
home patients in the United States have AD.

Alzheimer’s disease appears to be more prevalent
among African Americans, with estimates ranging
from 14% to almost 100% higher than among Cau-
casian Americans. One study reported that the onset
of AD in Hispanics occurs at an age that is, on aver-
age, five years younger than its onset in Caucasians.
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Alzheimer’s disease

Diseased tissue from the brain of an Alzheimer’s patient
showing senile plaques within the brain’s gray matter. (Cecil
Fox/Photo Researchers, Inc.)

The incidence of Alzheimer’s in other developed
countries is about the same as in the United States. In
countries such as Japan that have a rapidly aging
population with a higher percentage of people over
65, the incidence of AD is even higher than in the
United States. In developing countries the percentage
of the population with AD is lower because fewer
people live to age 65. However more than 50% of
people with AD live in developing countries and by
2025 this is expected to be above 70%.

The number of people afflicted with Alzheimer’s is
expected to more than triple by 2050, as the popula-
tion ages and more people live longer. The number
may be even higher than predicted, since recent
research suggests that mild cognitive impairment
observed in many elderly people may be early-stage
Alzheimer’s disease.

Description

In 1906 Alois Alzheimer (1864—1915), a German
psychiatrist and neuroanatomist, was studying slides
prepared from the brain of a 51-year-old woman,
known as Frau D., who had died after suffering from
dementia for several years. Her symptoms did not
fit those of any brain disorder known at the time.
Alzheimer found abnormal clumps of material—now
called beta-amyloid plaques—and tangled bundles of
fibers—neurofibrillary tangles—in Frau D.’s brain
tissue. These plaques and tangles, found upon brain
autopsy, constitute the diagnostic signature of Alz-
heimer’s disease. The plaques, sometimes called senile
plaques, are sticky clumps or clusters of dead and
dying neurons and other cellular debris surrounding
insoluble deposits of beta-amyloid. The latter are frag-
ments of a larger protein called amyloid precursor
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protein (APP) that was not processed properly.
These plaques are located in between neurons. They
are believed to interfere with normal communication
between neurons, eventually causing the nerve cells to
die. The tangles are accumulations of twisted frag-
ments of tau proteins inside neurons. Tau proteins
normally bind and stabilize neurons. When tau pro-
teins are damaged by the addition of phosphorus, a
process called hyperphosphorylation, they form fila-
ments that twist around each other to form neuro-
fibrillary tangles that can no longer stabilize the
neurons. Increased beta-amyloid may cause the for-
mation of neurofibrillary tangles. However it is not
known whether the plaques and tangles cause AD or
are the result of it. Plaques and tangles occur as part of
the normal aging process, but are far less prevalent in
normal brains than in the brains of AD patients.
Because dementia had been associated with the elderly
and Frau D. had been middle-aged, her disease was
named presenile dementia and was thought to be a
very rare disorder. It was not until the early 1950s
that researchers at St. Elizabeth’s Hospital in
Washington, D.C. came to realize that Alzheimer’s
disease is the single most common cause of dementia.

Scientists have since found other changes in the
brains of AD patients. Connections between nerve
cells are disrupted and nerve cells die in areas of the
brain that are vital for memory and learning, including
the hippocampus, which is a structure deep in the
brain that controls short-term memory. Later, AD
affects the cerebral cortex, particularly the areas
responsible for language and reasoning. Eventually
many areas of the brain become involved and atro-
phied (shrunken and dysfunctional).

The levels of the brain neurotransmitters seroto-
nin, norepinephrine, and acetylcholine are also lower
in AD. These chemicals transmit signals across the
synapses or gaps between nerve cells. Many of the
behavioral and psychiatric problems associated with
AD are thought to result from low levels of these
neurotransmitters. Acetylcholine and norepinephrine
are important for many processes in the body includ-
ing digestion, blood vessel dilation and constriction,
and regulation of heartbeat.

Public awareness of AD increased significantly
when Ronald Reagan (1911-2004), the 40th president
of the United States (1981-1989), was diagnosed with
the disease in 1994. He died from complications of AD
at the age of 93. Because of the growing numbers of
people who are affected by AD, their increasing life
expectancy, and the direct and indirect costs of their
care, Alzheimer’s disease is now considered to be a
major public health concern.
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Alzheimer’s disease places severe emotional and
financial burdens on patients and their families. In
2007 the annual cost of caring for a patient with AD
was estimated at $18,400 for mild or early-stage con-
ditions and at $36,100 for a patient with severe AD.
The total annual cost of caring for AD patients in the
United States was estimated to be at least $100 billion,
including both direct patient costs and indirect costs,
such as time lost from work by caregivers. On average,
Medicare pays more than three times as much for the
healthcare of a beneficiary with AD compared to a
beneficiary without AD.

Risk factors

The most significant risk factor for Alzheimer’s
disease is advancing age. The risk of developing AD
begins to rise after age 65 and rises sharply after age
75. There are various other possible risk factors:

« About 25% of AD cases are considered to be familial
(FAD), defined as having symptoms of Alzheimer’s
disease in at least three generations of a single family.
About 2-5% of all AD cases are familial early-onset
FAD of one of three types (AD1, AD3, and AD4), in
which the disease develops before the age of 60,
usually between the ages of 40 and 50, but sometimes
as early as age 30. First-degree relatives of AD
patients may have as much as a 20% lifetime risk of
being affected by the disease. The risk to immediate
relatives increases as more family members develop
the disease. The remaining 75% of cases are sporadic
Alzheimer’s disease (SAD) with no clear family
history.

African American and Caribbean Hispanics who
have mutations in a particular gene are at a higher
than normal risk for AD, particularly if they have a
family history of the disease.

A family history of Parkinson’s disease is a risk
factor for AD.

There is some evidence that neuronal damage from
small strokes may be linked to AD.

Studies have found a clear correlation between low
educational and occupational attainment (employ-
ment in jobs that are not mentally challenging) and
an increased risk for AD. Taking on less challenging
rather than more challenging jobs as one grows older
is also associated with a higher risk for AD.

. Studies on special breeds of genetically engineered
(transgenic) mice have suggested high blood choles-
terol levels may increase the rate of plaque
deposition.

« Researchers suspect that a high-cholesterol, high-fat
diet may increase the risk of AD. However, studies
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have not found cholesterol-lowering drugs to have
any affect on AD onset.

« High systolic blood pressure combined with high
blood cholesterol levels increases the risk of AD by
three-four fold.

« Obesity is a risk factor for AD.

« Mild cognitive impairment (MCI), which is charac-
terized primarily by memory loss while other cogni-
tive functions remain intact, increases the risk of AD.
About 12% of people with MCI develop Alzheimer’s
disease each year. About 40% of people diagnosed
with MCI have clear symptoms of AD after four
years.

« High levels of an amino acid called homocysteine
may be a risk factor for late-onset AD.

. Symptoms of AD may develop faster in people who
have had a head trauma or hypothyroidism.

« Down syndrome patients over the age of 40 all
develop the brain cell changes that are characteristic
of Alzheimer’s disease. Down syndrome-associated
AD accounts for less than 1% of Alzheimer’s cases.

Various environmental factors have been sus-
pected of contributing to the development of AD.
However, epidemiological studies have not borne out
any links between AD and factors such as pollutants in
drinking water, aluminum from commercial products,
and metal dental fillings. Although higher-than-
average levels of aluminum have been found in the
brains of patients with AD, it now appears that this a
result rather than a cause of the disease.

Causes and symptoms

In most cases the cause of AD is unknown. It is
most likely caused by a combination of genetic and
environmental factors. Viral, immunological, and/or
biochemical etiologies have also been proposed.
Genetics almost certainly plays a role, even in
sporadic AD. Brain inflammation and restriction
of blood flow to the brain may play a role in the
development of beta-amyloid plaques and neurofi-
brillary tangles. Highly reactive molecules called free
radicals damage all types of cells through oxidative
processes, especially brain cells, which have lower
levels of protective antioxidants.

AD symptoms can be grouped into three catego-
ries: cognitive deficits or losses in brain function
related to memory and learning; behavioral and psy-
chiatric symptoms of dementia or BPSD; difficulties
with activities of daily life or ADL. For most of the
twentieth century studies of AD patients focused on
cognitive symptoms. It was not until the 1980s and
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Alzheimer’s disease

1990s that researchers began to examine behavioral
and psychiatric symptoms more closely.

There are four major cognitive deficits associated
with AD:

. Amnesia or memory impairment, including a loss of
the sense of time.

« Aphasia or loss of language. Patients may not
remember the names of objects and use words like
“thing” or “it” instead. They may echo what other
people say or repeat a word or phrase over and over.
Sometimes patients lose all language except curses.

« Apraxia—the inability to perform voluntary move-
ments. Patients with apraxia may have trouble put-
ting on a hospital gown or brushing their teeth.

« Agnosia—the inability to recognize familiar people
and places. Agnosia comes from the Greek word
meaning “to not know.” Patients with agnosia may
even fail to recognize their own face in a mirror.

Symptoms associated with BPSD (behavioral and
psychiatric symptoms of dementia) include:

« Depression. Depression in AD is believed to result, at
least in part, from lowered production of serotonin.

« Delusions, or a false belief that is maintained even in the
presence of evidence to the contrary. For example, AD
patients may believe that someone is stealing from them
when they cannot remember where they put something.

« Wandering. This behavior may result from becoming
disoriented or lost, but sometimes AD patients wan-
der for no apparent reason.

. Hallucinations, or sensory experiences that seem
real. Although hallucinations can affect any of the
senses, most are visual or auditory. For example, AD
patients may say that they see Martians in the corner
of the room or hear the voices of their long-dead
parents. Like delusions, hallucinations are believed
to be related to the deterioration of brain tissue.
However sometimes they are caused by medications.

. Aggression—hitting, shoving, pushing, or threaten-
ing behavior.

. Agitation. Emotionally excited behavior (screaming,
shouting, cursing, pacing, fidgeting, etc.) that is dis-
ruptive or unsafe may result from brain tissue dam-
age or be a symptom of depression. It is thought that
the emotional overreactions of AD patients are
related to destruction of neurons in the amygdala of
the brain.

ADL (activities of daily life) or personal-care
symptoms include difficulties with:

. eating, including simple cooking and washing dishes
« shopping for groceries and other necessities
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« bathing, showering, or shaving

. grooming and dressing in clothing appropriate for
the weather and activity

« toileting

. other aspects of personal hygiene such as teeth
brushing, denture cleaning, or washing hair

Although the rate of AD progression and specific
symptoms vary with the individual, the general course
of the progression is fairly consistent. Early-onset AD
often progresses faster than the more common late-
onset type. AD is generally considered to have seven
stages:

. Stage 1: no decline in function yet noted. This
includes individuals who may carry predictive gene
mutations but have no symptoms and those who will
develop AD by other mechanisms.

Stage 2: generally normal functioning. The individ-
ual is aware of a subtle cognitive decline.

Stage 3: early Alzheimer’s disease. Patients have dif-
ficulty performing complex tasks that require cogni-
tive skills.

Stage 4: mild Alzheimer’s disease. Patients require
assistance with tasks such as paying bills or balanc-
ing a checkbook.

Stage 5: moderate Alzheimer’s disease. Patients
require assistance in making everyday personal deci-
sions such as choosing appropriate clothing or order-
ing from a restaurant menu.

Stage 6: moderately severe Alzheimer’s disease.
Patients require assistance dressing, bathing, and
using the toilet and may have urinary and/or bowel
incontinence.

Stage 7: severe Alzheimer’s disease. Vocabulary
shrinks to a few words, followed by little or no verbal
communication. The ability to walk is lost, followed
by an inability to maintain a sitting posture in a
chair. Eventually the patient experiences a profound
lack of purposeful muscle control, is totally depend-
ent for care, and cannot smile or hold up his or
her head.

AD usually starts slowly with a very gradual
decline that is termed “insidious.” Some people are
unaware of any impairment, blaming their forgetful-
ness on old age or “senior moments.” Often the ear-
liest symptoms are recognized only in hindsight by a
friend or family member. Furthermore, since the
present generation at risk for AD is the first in history
to understand the implications of the disease, there
are very powerful emotional reasons for attributing
early signs of AD to normal aging, job stress, adjust-
ing to retirement, and other less troubling factors.
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However the insidious nature of AD onset is a char-
acteristic that helps physicians to distinguish it
from other causes of dementia, including vascular
dementia.

Key warning signs of early-stage AD include:

. repeatedly asking the same question

. repeatedly telling the same story, word for word
. memory loss that affects job performance

« loss of initiative

. inability to pay bills or balance a checkbook

. misplacing commonly used personal or household
objects

« difficulty performing familiar tasks such as cooking,
making repairs, or playing games like cards or
checkers

« poor or decreased judgment

« problems with abstract thinking

. getting lost in familiar surroundings

. relying on others to make decisions or answer
questions

. disorientation of time and place
. problems with language

. mood or behavior changes

« personality changes

. neglecting personal hygiene—not bathing or chang-
ing clothes regularly

The first symptoms of early-stage AD usually
include forgetfulness, short-term memory loss, tempo-
rary episodes of spatial disorientation, groping for
words, minor problems with arithmetic, and small
errors in judgment, often accompanied by some anxi-
ety, agitation, mild depression, and withdrawal. The
patient may light the stove under a saucepan while
forgetting to add the food or water, but most ADL
are unaffected. Some patients can continue to operate
a motor vehicle safely, although many people with
early-stage AD voluntarily give up driving.

Everyone has occasional memory lapses that do
not signify any change in cognitive function. Early-
stage AD may begin with routine memory lapses—
forgetting where one left the car keys—but progresses
to more profound or disturbing lapses, such as forget-
ting that one has a car. Some AD patients are unaware
that their memory is failing. Other patients are keenly
aware of their memory loss and may become anxious
and frustrated. Becoming lost or disoriented on a
walk around the neighborhood becomes more likely
as the disease progresses. Individuals with AD may
forget the names of family members or forget what
was said at the beginning of a sentence by the time they
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hear the end. Although the progression of memory
loss varies, it eventually begins to interfere with daily
activities.

Middle-stage Alzheimer’s typically begins two to
three years after the initial onset. Patients begin to lose
awareness of their cognitive deficits. Memory loss,
especially of recent events, becomes more severe and
is accompanied by moderate spatial and temporal dis-
orientation, loss of ability to concentrate, aphasia, and
increased anxiety. Severe language problems develop.
Patients cannot understand or remember the names of
things. Their speech may not flow smoothly. Because
of individual variation in disease progression, some
patients may still be able to carry out routine behav-
iors and engage in generalized conversation. However
they can no longer drive a car, cook a meal, or read a
newspaper. They are unable to work, plan and execute
familiar tasks, and reason and exercise judgment.
They may get lost easily and find simple things con-
fusing. The loss of cognitive functioning becomes
impossible to ignore. Mood and personality are
affected. Some people become angry or violent.
Behavioral and psychiatric symptoms include agita-
tion, wandering, temper tantrums, depression, and
disorientation. Patients begin to lose their basic sense
of personal identity. They may be at high risk for falls
and other accidents. A small number of AD patients
have vision problems. Although they frequently deny
that they cannot see, autopsies confirm destruction in
areas of the brain that process visual images.

Eventually spatial and temporal disorientation
becomes profound and may be accompanied by delu-
sions, hallucinations, and paranoia. Patients may not
recognize a family member or may accuse a spouse of
infidelity. They may become uninhibited and confronta-
tional. Some patients exhibit inappropriate sexual behav-
iors. AD patients may have trouble sleeping and suffer
from nighttime confusion or agitation called sunsetting
or sundowner’s syndrome. Some patients repeat words,
thoughts, or movements, a behavior known as persever-
ation. Eventually they are unable to feed, bathe, dress, or
groom themselves and cannot be left unattended.

In end-stage Alzheimer’s disease patients undergo
general physical decline and lose control of many
physical functions. Seizures and hypertonicity
(increased muscle movements) are common. Bladder
and bowel control is lost and stiffening muscles pre-
vent walking. Patients who can walk often wander
aimlessly and must be monitored for night wandering
due to altered sleep patterns. Although some patients
may use a wheelchair temporarily, eventually they
become completely bedridden, unable even to sit up.
Many patients are unable to talk. Abnormal jerking
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Alzheimer’s disease

movements may occur for no reason or in response to
touch or noises. Reflexes may be exaggerated and
some patients experience whole body contractions
known as generalized seizures.

Once the disease affects the brain stem, the basic
processes of digestion, respiration, and excretion shut
down. Patients may be unable to eat or swallow and
they sleep most of the time. Their hands and feet feel
cold, breathing becomes shallow, and the patient is
generally unresponsive. Death often results from
infection, pneumonia, or malnutrition. Otherwise
breathing simply stops. From the onset of initial
symptoms, disease progression can last up to 25
years, although the typical duration is eight to 10
years.

Genetic profile

Familial early-onset Alzheimer’s disease accounts
for fewer than 10% of AD cases. It can be caused
by mutations in one of three genes. It is usually
an autosomal dominant trait. Autosomal means that
it affects males and females with equal frequency. Dom-
inant means that it will affect individuals even if they
inherited one copy of the mutated gene from one parent
and a normal copy of the gene from the other parent.
Individuals who have two copies of the mutant gene
will pass on the gene to all of their children. If each
parent has one copy of the mutant gene, there is a 75%
that any of their children will inherit the gene. If only
one parent has one copy of the gene, each of their
children has a 50% of inheriting the gene.

Identification of these three genes has led to the
subdivision of familial early-onset AD into three
categories:

« ADI is a genetic defect in the amyloid precursor
protein (APP) gene located on chromosome 21.
Mutations in the APP gene are associated with AD
onset between the ages of 55 and 60.

« AD3 is a genetic defect in the presenilin 1 (PSEN1)
gene located on chromosome 14. Presenilin 1 may be
one of the enzymes that clips APP into beta-amyloid.
It also may be important for the functioning of syn-
aptic connections between neurons.

« AD4 is an extremely rare genetic defect in the prese-
nilin 2 (PSEN2) gene located on chromosome 1.
Presenilin 2 is also involved in processing APP.
Mutations in PSEN1 and PSEN2 are associated
with AD onset between the ages of 30 and 50.
These three mutations result in the production of
abnormal proteins and increased amounts of beta-
amyloid. Together they account for approximately
50% of early-onset FAD.
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AD?2 is familial late-onset Alzheimer’s disease,
accounting for 15-25% of all AD cases. An associa-
tion has also been found between AD2 and mutations
in the gene encoding apolipoprotein E (APOE),
located on chromosome 19. Apolipoprotein E is a
major part of a lipoprotein that removes excess cho-
lesterol from the blood. There are at least three forms
or alleles of the APOE gene: €2, e3, and e4. Since each
person inherits one APOE gene from each parent, it is
possible to have two copies of one form of the APOE
gene or two different forms of the gene. APOE e3 is the
most common allele in the general population and
does not appear to affect the development of AD.
The relatively rare APOE e2 allele may be associated
with a lower risk for AD or a later age of onset.
Individuals with one copy of the e4 gene are three
times more likely to develop late-onset AD than
those without it. Those with two copies of APOE e4
gene are almost four times more likely to develop AD.
APOE ¢4 can also lower the age of onset by as much as
17 years. Although APOE e4 increases the risk of
developing AD, it does not cause the disease. Not
everyone with e4 develops AD. However about 65%
of all people with AD have at least one copy of e4.
There are various theories as to why APOE e4
increases the risk of developing AD: it may facilitate
beta-amyloid buildup in plaques, thereby lowering the
age of AD onset, or it may interact with cholesterol
levels and have effects on neuronal death that are
independent of its effects on plaque buildup.

Sporadic AD is referred to as a polygenic disorder
because it is believed to result from the effects of
multiple genes combined with environmental factors.
This view is supported by research involving identical
twins. Only one-third of identical twins of those with
AD develop AD themselves. This suggests that factors
other than genetic predisposition affect the develop-
ment of SAD.

AD researchers are also interested in the SORLI
gene, which encodes a protein that is involved regulat-
ing the transport of APP and lipoproteins in cells and
may play a role in late-onset AD.

Down syndrome-associated Alzheimer’s is another
genetically determined form of AD. Normal individuals
have two copies of each of the 22 human chromosomes,
one copy from each parent. People with Down syn-
drome, also called trisomy 21, have three copies of
chromosome 21, which results in brain changes that
are similar to those that occur in both familial and
sporadic AD. This is thought to be due to the over-
production of APP from the extra chromosome 21
APP gene.
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Diagnosis

An early and accurate diagnosis of AD is impor-
tant for developing strategies for managing symptoms
and helping patients and their families plan for treat-
ment, long-term care, and financial concerns while the
patient can still be involved in decision making. A
diagnosis of AD also may help family members to
avoid unnecessary anger and feelings of impotence
when dealing with the progression of the disease.

A diagnosis of AD is based upon the finding of
slowly progressive dementia, exclusion of other possible
causes for dementia, and brain-imaging studies that
show changes in the structure of the brain, usually in
the form of shrinkage. Possible AD is diagnosed when
AD is considered to be the primary cause of the symp-
toms, but the diagnosis is complicated by the presence of
another disorder. Probable AD is diagnosed when
physicians and psychiatrists have ruled out all other
disorders that could produce similar symptoms.

Examination

Diagnosis of Alzheimer’s disease can be quite
complex and require consultations with various spe-
cialists. It requires a complete physical examination
and medical and family history, including family
members who have had AD and their ages of onset.
The results of neurological exams are generally normal
in early-stage AD. A complete evaluation of alcohol
use and prescription and over-the-counter medication
history, including alternative remedies, vitamins,
herbal supplements, or illicit drugs, is necessary to
rule out other causes of dementia, because more than
150 drugs can cause AD-like symptoms. Diagnosis is
based upon clinical findings of otherwise unexplained
slowly progressing dementia. FAD is diagnosed if
there is a family history of the disease. Although AD
virtually always develops in Down syndrome patients
over age 40, it may be difficult to determine whether
further impairment is due to the Down syndrome or
the progression of AD.

Other types of dementia, including some that are
reversible, can cause symptoms similar to those of AD.
Approximately 20% of patients originally suspected
of having AD turn out to have some other disorder,
about half of which are treatable:

« Multi-infarct vascular dementia is caused by strokes
(blood clots in the brain) that lead to stepwise
destruction of mental capacities.

« Diffuse white matter disease is a form of vascular
dementia that can be diagnosed by magnetic reso-
nance imaging (MRI) that reveals the generalized
death of large parts of the brain.
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. Parkinson’s disease is a neurodegenerative condition
that causes movement and functional abnormalities.
Most Parkinson’s patients have tremors and rigidity
in their arms and legs.

« Alcohol-associated dementia is caused by nutritional
deficiencies in alcoholics, especially malnutrition and
deficiencies in vitamins B1 (thiamine) and B12 (coba-
lamin) and niacin (nicotinic acid). It is potentially
reversible.

« Chronic use of certain drugs such as tranquilizers,
sedatives, and pain relievers, as well as drug interac-
tions, can cause potentially reversible dementia.

. Endocrine abnormalities (hormone imbalances),
especially thyroid dysfunction, are less common
causes of dementia. They can be diagnosed by
blood tests.

« Chronic infections of the central nervous system,
tertiary syphilis, trauma or injury to the brain,
brain tumors, psychiatric conditions such as depres-
sion (pseudodementia or dementia of depression),
and genetic and degenerative disorders other than
AD can also cause dementia.

Evaluations for depression and delirium (reduced
consciousness or awareness of one’s environment) are
particularly important components of the diagnostic
process because, although they may be symptoms of
AD, they can also be mistaken for AD. Depression and
memory loss are both common among the elderly and a
combination of the two can lead to a mistaken diagno-
sis of AD. Depression can be treated with drugs,
although some antidepressants may worsen dementia,
further complicating both diagnosis and treatment.

The clinical evaluation will assess cognitive impair-
ment other than short-term memory loss. A family
member or close friend of the patient often will be
questioned about the onset and duration of symptoms.
A neuropsychiatric examination may be performed to
determine the pattern of cognitive impairment and
probe the patient’s level of functioning. Patients
may be asked to write a sample check, describe how
they answer the telephone, interpret sample traffic
signs, or pick out items on a shopping list from a display.

Tests

Blood and urine tests are used to help rule out
other causes of dementia. Genetic tests are available to
detect genes known to cause AD. However the APOE
e4 gene is not used for diagnostic purposes, since even
two copies of gene do not necessarily predict the devel-
opment of AD.

Several types of oral and written tests are used to
help diagnose AD and track its progression, including
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KEY TERMS

Acetylcholine—A neurotransmitter with effects that
are generally opposite those of dopamine and nore-
pinephrine. Acetylcholine dilates blood vessels, low-
ers blood pressure, and slows heartbeat.

Agitation—Excessive restlessness or emotional dis-
turbance that is often associated with anxiety or psy-
chosis; common in middle-stage AD.
Agnosia—Inability to recognize familiar people, pla-
ces, and objects.

Amnesia—Partial or complete loss of memory or
gaps in memory.

Amygdala—An almond-shaped brain structure of the
limbic system that is activated in stressful situations
and triggers fear.

Antioxidant—A substance that prevents the destruc-
tive effects of oxidative chemicals in the body.

Aphasia—Loss of language abilities.

Apolipoprotein E (APOE)—A protein that transports
cholesterol throughout the body. One form of this
protein, APOE e4, is associated with a 60% risk of
late-onset AD.

Apraxia—An inability to perform purposeful move-
ments that is not caused by paralysis or loss of feeling.

Autosomal dominant—A gene located on a chromo-
some other than the X or Y sex chromosomes, whose
expression is dominant over that of a second copy of
the same gene.

Beta-amyloid plaques—Senile plaques; structures in
the brain, composed of dead or dying nerve cells and
cell debris surrounding deposits of beta-amyloid pro-
tein, that are diagnostic of AD. Beta-amyloid forms
when amyloid precursor protein (APP) is not broken
down properly.

tests of mental status, functional abilities, memory,
verbal fluency, and concentration. In early-stage AD
the results of these tests are usually within the normal
range. The widely used mini-mental status examina-
tion (MMSE) is a screening test. It is not particularly
sensitive for detecting cognitive impairment in well-
educated individuals who have previously functioned
at a high level. It may also not yield accurate results for
poorly educated individuals or cultural minorities.
The clock test asks patients draw the face of a clock,
possibly including a specific time such as 3:20. Patients
with AD often put the numbers out of order, put them

174

Brain stem—The part of the brain that connects to
the spinal cord and controls most basic bodily func-
tions. It is the last part of the brain to be destroyed
by AD.

Cholinesterase inhibitors—Drugs that may slow the
progression of AD by inhibiting the enzymes that
break down acetylcholine.

Computed topography (CT) scan—A scan that used x
rays and a computer to form detailed images of a part
of the body.

Delirium—A disturbance of consciousness marked
by confusion, inattention, delusions, hallucinations,
and agitation. It is distinguished from dementia by its
relatively sudden onset and variation in the severity
of symptoms.

Delusion—A persistent false belief held in the face of
strong contradictory evidence.

Dementia—A group of symptoms (syndrome) associ-
ated with a chronic progressive impairment of mem-
ory, reasoning ability, and other intellectual functions,
personality changes, deterioration in personal groom-
ing, and disorientation.

Donepezil hydrochloride (Aricept)—A  drug
that increases the levels of acetylcholine in the
brain.

Down syndrome—A genetic disorder characterized
by an extra chromosome 21 (trisomy 21), mental
retardation, and susceptibility to early-onset AD.

Free radicals—Reactive atoms or molecules with
unpaired electrons that damage cells, proteins, and
DNA.

Genetic disease—A disease caused by genes inher-
ited from one or both parents.

all in one part of the clock face instead of evenly
spaced, or have difficulty drawing in the clock hands.

Occasionally the cerebrospinal fluid is tested for the
levels of two proteins, Tau and a specific beta-amyloid
protein fragment called A beta 42. Increased Tau protein
and decreased A beta 42 in the cerebrospinal fluid are
indicative of AD.

Procedures
Brain neuroimaging studies such as positron

emission tomography (PET), MRI, single photon

GALE ENCYCLOPEDIA OF MEDICINE 4™ EDITION

(c) 2011 Cengage Learning. All Rights Reserved.



Ginkgo—An herb from Ginkgo biloba, a shade tree
native to China with fan-shaped leaves and fleshy
seeds with edible kernels. Some alternative practi-
tioners recommend ginkgo extract for preventing and
treating AD.

Hallucination—False sensory perceptions; hearing
sounds or seeing people or objects that are not there.
Hallucinations can also affect the senses of smell,
touch, and taste.

Hippocampus—A part of the brain’s limbic
system that is involved in memory formation and
learning.

Insidious—Progressing gradually and inconspicu-
ously, but with serious effects.

Magnetic resonance imaging (MRI)—An imaging
technique that uses electromagnetic radiation and a
computer to obtain detailed images of soft tissues such
as the brain.

Mild cognitive impairment (MCI)—A transitional
phase of memory loss in older people that precedes
dementia or AD.

Neurofibrillary tangles—Accumulations of twisted
protein fragments inside nerve cells in the brain that
are diagnostic of AD.

Neuron—A nerve cell.

Neurotransmitters—Chemicals that carry nerve
impulses from one nerve cell to another. AD causes
a drop in the production of several important
neurotransmitters.

Norepinephrine—A neurotransmitter and adrenal
hormone and the precursor of epinephrine.

Perseveration—Continuous involuntary repetition of
speech or behavior.

emission computed tomography (SPECT) scans, or
computed topography (CT) scans may be used to
detect gross cerebral cortex atrophy due to brain cell
death. PET scans can detect the earliest changes in brain
structure. MRI scans are often performed on patients
who are having problems with balance or gait. MRIs can
detect diffuse atrophy that is often present in the cere-
brum of the brain of AD patients. PET and SPECT scans
can be used to evaluate patterns of glucose (sugar) metab-
olism in the brain to differentiate patterns characteristic
of AD from those associated with vascular dementia and
Pick’s disease. PET scans are more precise than SPECT
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Polygenic—A trait or disorder that is determined by
several different genes. Most human characteristics,
including height, weight, and general body build, are
polygenic. Schizophrenia and late-onset AD are con-
sidered polygenic disorders.

Positron emission tomography (PET)—A method of
medical imaging capable of displaying the metabolic
activity of organs and useful for investigating brain
disorders.

Presenile dementia—The original name for Alz-
heimer’s disease.

Presenilin (PSEN)—Presenilin 1 and presenilin 2 are
proteins that are involved in processing amyloid pre-
cursor protein (APP). Mutations in the genes encoding
these proteins can cause early-onset AD.

Pseudodementia—Depression with symptoms resem-
bling those of dementia. The term “dementia of
depression” is now preferred.

Serotonin—A neurotransmitter found in the brain
and blood. Low levels of serotonin are associated
with AD.

Sunsetting—Confusion or agitation in the evening.

Systolic—Referring to the rhythmic contraction of the
heart (systole) as the blood in the chambers is forced
out. Systolic blood pressure is blood pressure meas-
ured during the systolic phase.

Tau protein—A protein involved in maintaining
the internal structure of nerve cells. Tau protein
is damaged in AD and forms neurofibrillary
tangles.

Tomography—A technique for producing a focused
image of the structures at a specific depth within the
body, while blurring details at other depths.

scans but are more expensive. However imaging alone
cannot diagnose AD. MRI and CT scans and electro-
encephalographs (EEGs), which measure the electrical
activity in the brain, can be useful for excluding other
causes of dementia such as stroke, subdural hema-
toma, and brain tumors.

Although a skilled physician can diagnose prob-
able AD with 90% accuracy, a definitive diagnosis of
Alzheimer’s disease requires a brain autopsy after
death and examination of the brain tissue by a histo-
pathologist. The presence of a large number of beta-
amyloid plaques and intraneuronal neurofibrillary
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tangles are considered diagnostic of AD. Antibodies
that bind to the specific amyloid proteins are tagged
with a fluorescent or colorimetric molecule and visual-
ized in a microscope. In addition, the longer the dis-
ease has progressed, the smaller the brain is at death.

A study published in The Archives of Neurology
in August 2010 found that spinal fluid test can be 100
percent accurate in identifying patients with signifi-
cant memory loss who are on their way to developing
Alzheimer’s disease. The test is one of many ways the
the diagnosis of AD is moving from only being pos-
itive after death. Much work lies ahead, researchers
say: making sure the tests are reliable if used in doc-
tors’ offices, making sure the research findings hold up
in real-life situations, getting doctors and patients
comfortable with the notion of spinal taps, the method
used to get spinal fluid. In addition to spinal fluid tests,
new PET scans of the brain that show the telltale
amyloid plaques are being developed, which are a
unique feature of the disease. And researches are test-
ing hundreds of new drugs that might change the
course of the brain cell death associated with this
disease. Breakthroughs in research have been rather
stagnent, but as of 2010, this research field had a flurry
of new studies.

Treatment
Traditional

Although there is no cure for Alzheimer’s disease,
early diagnosis and prompt intervention can slow its
progression and enable patients to function independ-
ently for a longer period. Healthcare professionals
usually assess a patient’s ADL to determine what
type of care is needed. The mainstay of treatment is
the establishment of daily routines, good nursing care
and/or home-care strategies, and providing physical
and emotional support. In the initial stages, counsel-
ing by a psychologist or an AD support group is
recommended. The patient and caregiver should
establish a relationship with a primary-care provider
so that illnesses, such as urinary or respiratory infec-
tions, can be properly diagnosed and treated rather
than being simply attributed to the inevitable decline
of AD. Neurological and behavioral aspects of AD,
including anxiety, agitation, defiant behavior, insom-
nia, hallucinations, and seizures are treated on an as-
needed basis.

Treatment of AD is a very active area of research
and the National Institutes of Health (NIH) and other
agencies sponsor numerous clinical trials of new drugs
and therapies. A list of current clinical trials enrolling
volunteers can be found at http://clinicaltrials.gov/
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Drugs

The most common drugs prescribed for AD are
inhibitors of acetylcholinesterase and butylcholines-
terase, enzymes that break down the neurotransmit-
ters acetylcholine and butylcholine, respectively.
These medications increase levels of acetylcholine in
the brain, thereby improving brain function in early-
stage mild-to-moderate AD:

. galantamine formerly known as

Reminyl)

(Razadyne,

. rivastigmine (Exelon)
« donepezil hydrochloride (Aricept)

Memantine (Namenda) is used to treat moderate-
to-severe AD. It acts on glutamate, another brain
neurotransmitter. It is used alone or in combination
with donepezil.

These drugs can modestly increase attention span,
concentration, mental acuity, and information proc-
essing and improve the ability to perform normal
ADL. They slow the progression of symptoms for
about six months to one year in one-third to one-half
of patients with AD. All have side effects, most often
mild diarrhea, nausea, vomiting, muscle cramps, diz-
ziness, headache, fatigue, and sleep disturbances.
Tacrine (Cognex), the first such drug, is no longer
prescribed because of the risk of liver toxicity.

The antioxidant vitamin E may delay AD onset by
protecting neurons from free-radical damage. AD
patients have lower blood levels of vitamin E than
other adults of the same age. One large two-year
study of moderately affected AD patients found that
taking 2000 IU (international units) of vitamin E daily
significantly delayed disease progression as compared
with patients taking a placebo. However, high levels of
vitamin E can put patients at higher risk for bleeding
disorders. Vitamin E therapy, in combination with
cholinesterase inhibitors, has become the standard
treatment for AD.

Drugs previously used to treat AD—including
selegiline (a drug for Parkinson’s disease), prednisone,
estrogen, and nonsteroidal anti-inflammatory drugs
(NSAIDs)—have been found to be ineffective.

Medications can be prescribed to manage the
behavioral and psychiatric symptoms of AD, which
are often very stressful for caregivers. These medica-
tions are usually prescribed for specific symptoms:

« typical antipsychotics—usually haloperidol (Haldol),
risperidone (Risperdal), olanzapine, or quetiapine—
for anxiety, aggression, delusions, or hallucinations
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. short-term antianxiety drugs, usually lorazepam
(Ativan) or buspirone (BuSpar), for agitation

. a selective serotonin reuptake inhibitor (SSRI),
such as citalopram or sertraline, at half the adult
dosage, for depression, which is common in early-
stage AD

« acetaminophen or a very low dose of codeine for pain

Patients with AD are more susceptible to the side
effects of medications, especially psychoactive drugs,
and are usually given lower doses than younger adults.
Physicians often recommend first trying to reduce
behavioral symptoms with changes to the patient’s
environment.

Alternative

Antioxidants have shown some degree of effec-
tiveness in treating AD. Antioxidants, in addition to
vitamin E, include:

« vitamin C

« selenium

. green tea

. ginkgo biloba extract

Derived from the leaves of the Gingko biloba tree,
gingko also increases blood and oxygen flow to the
brain and has anti-inflammatory and neuroprotective
effects. It has been used for many years in China, is
widely prescribed in Europe for circulatory problems,
and is the most common herbal treatment for AD.
However a large-scale, well-designed 2008 study
found that Ginkgo extract neither prevented nor
delayed AD.

Other supplements for treating AD include:

« Huperzine A, from the club moss Huperzia serrata, is
a natural cholinesterase inhibitor that has been
reported to produce greater improvement than syn-
thetic cholinesterase inhibitors at doses of 0.1-0.4
milligrams (mg) daily and has few side effects. Side
effects may include nausea, muscle cramps, vomit-
ing, and diarrhea. Like ginkgo biloba, it is an unregu-
lated herb and preparations may have widely varying
amounts of active ingredients.

Thiamine (vitamin B1) in daily doses of 3 grams (g)
for two to three months have been shown in small
studies to improve mental function and AD assess-
ment scores; however other studies have found no
effect. Side effects can include nausea and
indigestion.

Cobalamin (vitamin B12) improved memory and
mental function in AD patients in some studies but
not in others.
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« Acetyl L-carnitine is similar in structure to acetyl-
choline and some studies have indicated that 2-3 g
daily slows the progression of AD in patients who
developed the disease before age 66. Patients who
developed AD after age 66 worsened with the treat-
ment. Side effects include increased appetite, body
odor, and rash.

DHEA (dehydroepiandrosterone) is a steroid hor-
mone. Although a link between decreased levels of
DHEA in the elderly and AD has been suggested, no
studies have been performed. Side effects include
acne, hair growth, irritability, insomnia, headache,
and menstrual irregularities.

Melatonin is a hormone that helps regulate mood
and sleep cycles. The usual dose is 3 mg one to two
hours before bed. Side effects are drowsiness, con-
fusion, headache, decreased sex drive, and decreased
body temperature.

Naturopathic treatment for AD includes supple-
mentation with antioxidant vitamins (A, C, and E),
carotenoids, small amounts of selenium and zinc, and
thiamine. Some alternative practitioners advise people
with AD to also take supplements of phosphatidyl-
choline, gotu kola, ginseng, St. John’s Wort, rose-
mary, saiko-keishi-to-shakuyaku (a Japanese herbal
mixture), and folic acid. However none of these have
met the safety and effectiveness standards of conven-
tional Western medicine.

The incidence of AD is lower in countries with
diets that are lower in calories and fats. There have
been a few reports suggesting that diets rich in fish
improve mental function in patients with AD or
dementia and AD patients treated with essential fatty
acids have shown greater improvement in mood and
mental function than patients on placebos. Because of
its disease-preventing properties, red wine in modera-
tion may also benefit AD patients. Patients with AD
should avoid environmental toxins such as tobacco
smoke.

A variety of other therapies may be beneficial in
the treatment of psychological symptoms of AD:

« Music therapy has been found to calm agitated AD
patients and improve mood, reduce chronic pain,
depression, agitation, wandering, and feelings of iso-
lation, and enhance long-term memory. Old familiar
songs can be particularly effective in improving
recall

. Light therapy in the evening can help alleviate sleep-
cycle disturbances

« Supportive therapies include touch, compliments,
and displays of affection
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. Sensory stimulation through massage and aroma-
therapy may be beneficial

« Socio-environmental therapies include activities
related to the patient’s previous interests and favorite
foods, as well as pleasant surroundings

« Cognitive therapy can reduce negative perceptions
and teach coping strategies

« Insight-oriented psychotherapy addresses patients’
awareness of their disease

« Dance therapy, validation therapy, reminiscence
therapy, and reality-oriented therapy have also
been used with AD patients

Home remedies

About 70% of AD patients are cared for at home,
with the remainder residing in various types of insti-
tutions. Creative strategies are necessary to help the
patient stay as independent as possible. Caregivers
need their own support systems to minimize anger,
despair, and burnout. Becoming familiar with likely
future scenarios and considering financial and legal
issues early on can ease the burden on both the patient
and the family.

In the early stages of AD when memory loss is
minimal, it is helpful for family and friends to interact
with patients as much as possible, reminding them to
eat, take their medication, keep their appointments,
and help sustain daily living activities. Keeping records
is helpful, particularly when there are several caregivers.
The household should be organized so that important
items can be found easily. The patient will need help in
managing finances. Providing neighbors with a house
key and setting up a schedule to check in on the patient
are recommended. With the help of family, neighbors,
and community resources, many people with early AD
are able to maintain a successful lifestyle in their home
environment for months or years.

Basic safety concerns for AD patients include:
. falls
. ingestion of dangerous substances
« wandering from home and becoming lost

« injuring one’s self or others with sharp objects, fire,
or burns

. the inability to respond rapidly to crisis situations

Often families have to modify their homes because
of safety concerns:

. grab bars in bathrooms, bed rails, and clutter-free
passageways

. electrical appliances that are unplugged and put
away when not in use

178

. matches, lighters, knives, or weapons stored out of
reach

« lowered hot water heater temperature to avoid acci-
dental scalding

. a list of emergency numbers, including the poison
control center and hospital emergency room, posted
by the phone

Patients who have been diagnosed with AD
should never be allowed to drive because of the danger
of accidents or becoming disoriented. Some local
chapters of the Alzheimer’s Association offer help
with transportation.

A calm, structured environment with simple ori-
entation aids such as calendars and clocks can help
reduce anxiety and increase safety. Labeling cabinets
and drawers can help patients focus their attention.
Signs can be posted reminding patients of important
phone numbers and to turn off appliances and lock
doors. Scheduling meals, bathing, and other activities
at regular times and places provides routine and emo-
tional security, since unfamiliar places and activities
can be disorienting. Caregivers should develop a daily
routine and take advantage of periods during the day
when the patient is less confused and more cooperative.
The most severe symptoms often occur at night.
Sleep disturbances may be minimized by keeping the
patient engaged in activities during the day. Daily
supervised walks are a good general exercise for people
with AD.

A loss of grooming skills—mismatched clothing,
unkempt hair, and decreased interest in personal
hygiene—is often one of the early symptoms of AD.
Caregivers, especially spouses, may find these changes
socially embarrassing and difficult to cope with. The
caregiver will increasingly assume grooming responsi-
bilities as the disease progresses.

Feeding may require using a colored plate to focus
the patient’s attention on the food. Finger foods may
be preferable to the use of utensils. A nutritionist can
give advice on well-balanced, easily prepared meals.
Eventually the caregiver may need to feed the patient.
As movement and swallowing become difficult, a feed-
ing tube may be placed into the stomach through the
abdominal wall.

Incontinence presents the most difficult problem
for many caregivers and is a major reason for moving
to nursing-home care. In the early stages, limiting fluid
intake and increasing the frequency of toileting can
help. Careful attention to hygiene is important to pre-
vent skin irritation and infection from soiled clothing.
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Family members or other caregivers have a diffi-
cult and stressful job, which becomes harder still as the
disease progresses. Caring for dementia patients is
significantly more demanding and time-consuming
than caring for patients with other illnesses. Each
day may bring new challenges as the patient’s ability
levels decrease and new patterns of behavior develop.
Many caregivers find the constant but unpredictable
demands extremely difficult. The personality changes
of AD can be heartbreaking for family members as a
loved one deteriorates, seeming to become a different
person. As the disease progresses, the patient’s behav-
ior may become increasingly erratic. It may be impos-
sible to leave a patient unattended for even a few
minutes because they may wander off. Neighbors
should always be informed of the person’s condition.
However not all AD patients develop negative
behaviors: some become gentle, spending increasing
amounts of time in dreamlike states.

Caregivers often develop feelings of anger, resent-
ment, guilt, and hopelessness. Depression is common
and may need to be treated. Caregivers can become
susceptible to illness, especially if they do not receive
adequate support from family, friends, and commun-
ity. Support groups can help caregivers deal with
stress. The location and contact numbers for AD care-
giver support groups are available from the Alz-
heimer’s Association, local social service agencies,
physicians, and pharmaceutical companies that man-
ufacture the drugs used to treat AD.

Most families eventually need outside help to care
for the AD patient. Personal-care assistants, either
volunteer or paid, may be available through local
social service agencies. Adult daycare facilities are
becoming increasingly common. Meal delivery, shop-
ping assistance, or respite care may also be available.
Special Alzheimer’s disease facilities are available for
both respite daycare and permanent long-term care.

The decision to move the patient to a nursing home
is often one of the most difficult for the family, who
may consider that they have failed in their obligations
and are abandoning their loved one. Counseling with a
physician, clergy, or other trusted adviser can ease this
transition. Selecting a nursing home may require a
difficult balancing of costs, services, location, and avail-
ability. Keeping the entire family involved in the deci-
sion may help prevent further stress later.

Social Security Disability, Medicare, Medicaid, or
Supplemental Security Income may provide financial
assistance, but will not usually cover nursing home care
indefinitely. Long-term care insurance, if purchased
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prior to diagnosis, reverse mortgages, or other financial
devices may be appropriate.

Prognosis

There is no cure for Alzheimer’s disease and once
the symptoms develop patients do not recover. The
goal is to maintain cognitive and physical function for
as long as possible. Although there is considerable
variation in the rate of disease progression, symptoms
continue to worsen, usually over a period of years.
Eventually loss of brain cells and brain damage result
in the impairment of autonomic body functions, the
failure of various organ systems, coma, and death.
Most AD patients die within eight to 10 years of
diagnosis, although that interval can be as short as
one year or as long as 20 years. The life expectancy of
AD patients is increasing because the disease is gen-
erally being diagnosed at an earlier stage.

The most common cause of death among AD
patients is infection. People with AD are often in poor
health and may be malnourished, which puts them at
increased risk of life-threatening infections such as
pneumonia. They are also susceptible to other condi-
tions and diseases of old age. The consequences of
cancer, stroke, and heart disease can be more severe in
patients with AD than in otherwise healthy people.

Prevention

There is no known prevention for Alzheimer’s
disease. Several studies have suggested that high-fat
and high-calorie diets may increase the risk of devel-
oping AD. Other possible risk factors include alcohol,
salt, and refined carbohydrates. Some studies have
found that fish consumption reduces the incidence of
AD in Europe and North America, possibly due to the
omega-3 fatty acids found in fish. It is also possible
that staying physically and mentally active throughout
life may lower the risk of AD.

Individuals with a history of Alzheimer’s disease
in their families may want to consider genetic coun-
seling to clarify possible risk factors and determine the
appropriateness of available genetic tests. Since the
APOE e4 gene is merely a risk factor for AD, it is
not considered useful for predicting whether a person
will develop the disease. The National Institute on
Aging does not recommend using the test to screen
people because:

. it does not predict whether an individual will
develop AD

. there are ethical implications to testing for a disease
that is currently incurable
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. it may have adverse psychological consequences for
patients and their families

. it could lead to discrimination in employment or
health insurance for carriers of the gene

Research on the prevention of AD has focused on
blocking the production of amyloid protein in the
brain and on breaking down beta-amyloid after it is
released from cells but before it has a chance to aggre-
gate into insoluble plaques.

Health care team roles

Treatment of AD is a team effort, involving
primary-care physicians, nurses, imaging and laboratory
technicians, gerontology specialists, psychiatrists, psy-
chologists, and caregivers. Educating patients and care-
givers about the nature of the disease and its progression
usually falls on the nursing staff. Nurses are also the first
line of access for medical care and support groups. Social
workers, counselors, and support group facilitators may
provide emotional support, practical advice, and infor-
mation about community resources. Specialized Alz-
heimer’s disease facilities may be used for either respite
daycare or permanent long-term care.
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I Amblyopia
Definition

Amblyopia is a decrease in vision in a healthy eye
that is caused by problems with the eye and the brain
failing to work together in correctly processing
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Man with a lazy eye. (Custom Medical Stock Photo, Inc.
Reproduced by permission.)

information from the “bad” or amblyopic eye. Lazy
eye is a common non medical term used to describe
amblyopia because the eye with poorer vision does not
seem to be doing its job of seeing.

Demographics

Amblyopia is the most common cause of impaired
vision in children. It affects about three out of every
100 people or two to four percent of the population.

Description

Vision is a combination of the clarity of the images
received from the eyes (visual acuity) and the process-
ing of those images by the brain. If the images pro-
duced by the two eyes are substantially different, the
brain may not be able to fuse the images. Instead of
seeing two different images or double vision (diplo-
pia), the brain suppresses the blurrier image. This
suppression can lead to amblyopia.

The critical stage for binocular vision develop-
ment occurs between the ages of five and seven months
with continued development through about age eight
years. Ambylopia is most likely to develop early in
childhood and leads to poor visual development in
the blurrier eye. Amblyopia can also occur in adults
if one eye is damaged or vision is reduced by the
development of a cataract.

Risk factors

Children who were premature, who are develop-
mentally delayed, have other eye problems, or who
have a family history of amblyopia are at higher risk
for developing this disorder.
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Causes and symptoms

Some of the major causes of amblyopia are as
follows:

« Strabismus. A misalignment of the eyes (strabismus)
is the most common cause of functional amblyopia.
The two eyes are looking in two different directions
at the same time. The brain is sent two different
images and this causes confusion. The brain turns
off images from the misaligned or “crossed” eye in
order to avoid double vision.

« Anisometropia. This is another type of functional
amblyopia. In this case, there is a difference of refrac-
tive states between the two eyes (in other words, a
difference of prescriptions between the two eyes).
For example, one eye may be more nearsighted than
the other eye, or one eye may be farsighted and the
other eye nearsighted. Because the brain cannot fuse
the two dissimilar images, it will suppress the blurrier
image, causing the eye to become amblyopic.

. Cataract. Clouding of the lens of the abnormal eye
will cause the image to be blurrier than the image from
the normal eye. The brain “prefers” the clearer image.
The eye with the cataract may become amblyopic.

« Ptosis. This is the drooping of the upper eyelid. If
light cannot enter the eye because of the drooping lid,
the eye is essentially not being used. This condition
can lead to amblyopia.

« Nutrition. Nutritional deficiencies or chemical toxicity
may result in amblyopia. Alcohol, tobacco, or a defi-
ciency in the B vitamins may result in toxic amblyopia.

« Heredity. Amblyopia can run in families.

Barring the presence of strabismus or ptosis, chil-
dren may or may not show signs of amblyopia. Chil-
dren may hold their heads at an angle while trying to
favor the eye with normal vision. They may have trou-
ble seeing or reaching for things when approached from
the side of the amblyopic eye. Parents may notice that
one side of approach is preferred by the child or infant.
If an infant’s good eye is covered, the child may cry.

Diagnosis
Examination

Because children with outwardly normal eyes may
have amblyopia, regular vision screenings are recom-
mended beginning at a young age. There is some con-
troversy regarding the age at which children should
have their first vision examination. Some authorities
recommend that children have their vision checked by
their pediatrician, family physician, ophthalmologist,
or optometrist at or before six months of age. Others
recommend testing by at least the child’s fourth
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KEY TERMS

Anisometropia—An eye condition in which there
is an inequality of vision between the two eyes.
There may be unequal amounts of nearsightedness,
farsightedness, or astigmatism, so that one eye will
be in focus while the other is not.

Cataract—Cloudiness of the eye’s natural lens.

Occlusion therapy—A type of treatment for
amblyopia in which the good eye is patched for a
period of time. This forces the weaker eye to be used.

Strabismus—A condition in which the eyes are
misaligned and point in different directions. One
eye may look straight ahead, while the other turns
inward, outward, upward, or downward. This is
also called crossed-eyes.

Visual acuity—Acuity is the acuteness or sharpness
of vision.

birthday. In actuality, children’s eyes can be examined
at any age, even at one day of life. The earlier amblyo-
pia is found, the better the possible outcome. Most
physicians test vision as part of a child’s medical exami-
nation. If there is any sign of an eye problem, the child
may be referred to an eye specialist.

Generally, a difference of two lines or more (on an
eye-chart test of visual acuity) between the two eyes
would be defined as amblyopia. For example, if someone
has 20/20 vision with the right eye and only 20/40 with
the left, and the left eye cannot achieve better vision with
corrective lenses, the left eye is said to be amblyopic.

Objective methods such as retinoscopy can meas-
ure the refractive status of the eyes. This can help
determine anisometropia. In retinoscopy, a hand-held
instrument is used to shine a light in the child’s (or
infant’s) eyes. Using hand-held lenses, a rough prescrip-
tion can be obtained. Visual acuity can be determined
using a variety of methods. Many different eye charts
are available (e.g., tumbling E, pictures, or letters).

In amblyopia, single letters are easier to recognize
than when a whole line is shown. This is called the
“crowding effect” and helps in diagnosing amblyopia.
Neutral density filters also may be held over the eye to
aid in the diagnosis. Sometimes visual fields to deter-
mine defects in the area of vision will be performed.
Color vision testing also may be performed. Amblyo-
pia is a diagnosis of exclusion, so many tests may be
performed to rule out visual or health problems that
also can cause a decrease in vision.
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Treatment

The treatment plan should be discussed with the
doctor to fully understand the purpose of the treat-
ment, its length, and expected results.

Traditional

Treatment should be begun as early as possible in
a child’s life. The primary treatment is occlusion ther-
apy, which is performed by a child’s wearing a patch
over the good eye. This forces the amblyopic eye to
work and the brain to process information from this
eye. Clinical trials sponsored by the United States
National Institutes of Health (NIH) have shown that
for many children, wearing a patch over the good eye
for two hours daily effectively treats mild to moderate
amblyopia; patching for six hours daily generally
improves severe amblyopia. Limited patching time
allows the child to wear the patch at home, avoiding
the stigma of looking different in public. Initially it
was thought that if patching were not done by age
seven, it would be ineffective, but research as of 2010
has shown that the effective period for reversing or
reducing amblyopia can extend through age 17 years
in some individuals; information on reversing amblyo-
pia in older adults is limited.

When patched, eye exercises may be prescribed to
force the amblyopic eye to focus and work. This is
called vision therapy or vision training. Even after
vision has been improved in the weak eye, part-time
patching may be recommended to maintain the
improvement.

Drugs

An alternative to patching is treatment with the
drug atropine. Atropine eyedrops are applied to the
“good” (stronger) eye. Atropine dilates the pupil and
causes vision in the good eye to become blurry. This
forces the brain to process information from the “bad”
or ambylopic eye.

While patching or atropine treatment is necessary
to get the amblyopic eye/brain processing to work, it is
just as important to correct any underlying reason for
the amblyopia. Glasses may also be worn if there are
errors in refraction. Surgery or vision training may be
necessary in the case of strabismus. Better nutrition is
indicated in some toxic amblyopias.

Prognosis

It is important to diagnose and treat amblyopia
early because significant vision loss can occur if left
untreated. The best outcomes result from early diagnosis
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and treatment. However, treatment may be successful in
older children. Success in the treatment of amblyopia
also depends upon how severe the amblyopia is, the
specific type of amblyopia, and patient compliance.

Prevention

To protect their child’s vision, parents must be
aware of amblyopia as a potential problem. Parents
should be encouraged to take young children for
vision exams early on in life and certainly before they
begin school. Proper nutrition is important in the
avoidance of toxic amblyopia.

ORGANIZATIONS

American Academy of Ophthalmology (AAQO), P. O. Box
7424, San Francisco, CA, 94120-7424, (415) 561-8500,
(415) 561-8500, http://www.aao.org.

American Optometric Association, 243 North Lindbergh
Blvd., St. Louis, MO, 63141, (314) 991-4100, (314)
991-4101, (800) 365-2219, http://www.aoa.org.

American Academy of Optometry, 6110 Executive Blvd.,
Suite 506, Rockville, MD, 20852 (301) 984—1441
(301) 984-4737, aaopt@aaopt.org, http://www.
aaopt.org.

EyeCare America Foundation of the American Academy of
Ophthalmology, PO Box 429098, San Francisco, CA,
94142-9098 (877) 887-6327 (800) 324-EYES (3937)
(415) 561-8567, pubserv(@aao.org, http://www.
eyecareamerica.org.
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I Amebiasis
Definition

Amebiasis is an infectious disease caused by a
parasitic one-celled microorganism (protozoan) called
Entamoeba histolytica. Persons with amebiasis may
experience a wide range of symptoms, including diar-
rhea, fever, and cramps. The disease may also affect
the intestines, liver, or other parts of the body.

Description

Amebiasis, also known as amebic dysentery, is
one of the most common parasitic diseases occurring
in humans, with an estimated 500 million new cases
each year. It occurs most frequently in tropical and
subtropical areas where living conditions are crowded,
with inadequate sanitation. Although most cases of
amebiasis occur in persons who carry the disease but
do not exhibit any symptoms (asymptomatic), as
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Amebiasis

A micrograph of Entameoba histolytica, a parasitic amoeba
that invades and destroys the tissues of the intestines,
causing amebiasis and ulceration to the intestinal wall. (Photo
Researchers, Inc.)

many as 100,000 people die of amebiasis each year. In
the United States, between one and 5% of the general
population will develop amebiasis in any given year,
while male homosexuals, migrant workers, institution-
alized people, and recent immigrants develop amebia-
sis at a higher rate.

Human beings are the only known host of the
amebiasis organism, and all groups of people, regardless
of age or sex, can become affected. Amebiasis is primar-
ily spread in food and water that has been contaminated
by human feces but is also spread by person-to-person
contact. The number of cases is typically limited, but
regional outbreaks can occur in areas where human
feces are used as fertilizer for crops, or in cities with
water supplies contaminated with human feces.

Causes and symptoms

Recently, it has been discovered that persons
with symptom-causing amebiasis are infected with
Entamoeba histolytica, and those individuals who
exhibit no symptoms are actually infected with an
almost identical-looking ameba called Entamoeba dis-
par. During their life cycles, the amebas exist in two
very different forms: the infective cyst or capsuled
form, which cannot move but can survive outside the
human body because of its protective covering, and
the disease-producing form, the trophozoite, which
although capable of moving, cannot survive once
excreted in the feces and, therefore, cannot infect
others. The disease is most commonly transmitted
when a person eats food or drinks water containing
E. histolytica cysts from human feces. In the digestive
tract the cysts are transported to the intestine where
the walls of the cysts are broken open by digestive
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secretions, releasing the mobile trophozoites. Once
released within the intestine, the trophozoites multiply
by feeding on intestinal bacteria or by invading the
lining of the large intestine.

Within the lining of the large intestine, the troph-
ozoites secrete a substance that destroys intestinal tissue
and creates a distinctive bottle-shaped sore (ulcer). The
trophozoites may remain inside the intestine, in the
intestinal wall, or may break through the intestinal
wall and be carried by the blood to the liver, lungs,
brain, or other organs. Trophozoites that remain in
the intestines eventually form new cysts that are carried
through the digestive tract and excreted in the feces.
Under favorable temperature and humidity conditions,
the cysts can survive in soil or water for weeks to
months, ready to begin the cycle again.

Although 90% of cases of amebiasis in the United
States are mild, pregnant women, children under two
years of age, the elderly, malnourished individuals, and
people whose immune systems may be compressed,
such as cancer or AIDS patients and those individuals
taking prescription medications that suppress the
immune system, are at a greater risk for developing a
severe infection.

The signs and symptoms of amebiasis vary
according to the location and severity of the infection
and are classified as follows:

Intestinal amebiasis

Intestinal amebiasis can be subdivided into several
categories:

ASYMPTOMATIC INFECTION. Most persons with
amebiasis have no noticeable symptoms. Even though
these individuals may not feel ill, they are still capable
of infecting others by person-to-person contact or by
contaminating food or water with cysts that others
may ingest, for example, by preparing food with
unwashed hands.

CHRONIC NON-DYSENTERIC INFECTION. Individu-
als may experience symptoms over a long period of
time during a chronic amebiasis infection and experi-
ence recurrent episodes of diarrhea that last from one
to four weeks and recur over a period of years. These
patients may also suffer from abdominal cramps,
fatigue, and weight loss.

AMEBIC DYSENTERY. In severe cases of intestinal
amebiasis, the organism invades the lining of the intes-
tine, producing sores (ulcers), bloody diarrhea, severe
abdominal cramps, vomiting, chills, and fevers as high
as 104-105°F (40-40.6°C). In addition, a case of acute
amebic dysentery may cause complications, including
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KEY TERMS

Ameboma—A mass of tissue that can develop on the
wall of the colon in response to amebic infection.

Antibody—A specific protein produced by the
immune system in response to a specific foreign
protein or particle called an antigen.

Appendicitis—Condition characterized by the rapid
inflammation of the appendix, a part of the intestine.

Asymptomatic—Persons who carry a disease and
are usually capable of transmitting the disease but
who do not exhibit symptoms of the disease are said
to be asymptomatic.

Dysentery—Intestinal infection marked by diarrhea
containing blood and mucus.

inflammation of the appendix (appendicitis), a tear in
the intestinal wall (perforation), or a sudden, severe
inflammation of the colon (fulminating colitis).

AMEBOMA. An ameboma is a mass of tissue in the
bowel that is formed by the amebiasis organism. It can
result from either chronic intestinal infection or acute
amebic dysentery. Amebomas may produce symp-
toms that mimic cancer or other intestinal diseases.

PERIANAL ULCERS. Intestinal amebiasis may produce
skin infections in the area around the patient’s anus
(perianal). These ulcerated areas have a “punched-out”
appearance and are painful to the touch.

Extraintestinal amebiasis

Extraintestinal amebiasis accounts for approxi-
mately 10% of all reported amebiasis cases and
includes all forms of the disease that affect other
organs.

The most common form of extraintestinal ame-
biasis is amebic abscess of the liver. In the United
States, amebic liver abscesses occur most frequently
in young Hispanic adults. An amebic liver abscess can
result from direct infection of the liver by E. histolytica
or as a complication of intestinal amebiasis. Patients
with an amebic abscess of the liver complain of pain in
the chest or abdomen, fever, nausea, and tenderness
on the right side directly above the liver.

Other forms of extraintestinal amebiasis, though
rare, include infections of the lungs, chest cavity, brain,
or genitals. These are extremely serious and have a
relatively high mortality rate.
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Fulminating colitis—A potentially fatal complica-
tion of amebic dysentery marked by sudden and
severe inflammation of the intestinal lining, severe
bleeding or hemorrhaging, and massive shedding of
dead tissue.

Inflammatory bowel disease (IBD)—Disease in
which the lining of the intestine becomes
inflamed.

Lumen—The inner cavity or canal of a tube-shaped
organ, such as the bowel.

Protozoan—A single-celled, usually microscopic
organism that is eukaryotic and, therefore, different
from bacteria (prokaryotic).

Diagnosis

Diagnosis of amebiasis is complicated, partly
because the disease can affect several areas of the
body and can range from exhibiting few, if any, symp-
toms to being severe, or even life-threatening. In most
cases, a physician will consider a diagnosis of amebia-
sis when a patient has a combination of symptoms, in
particular, diarrhea and a possible history of recent
exposure to amebiasis through travel, contact with
infected persons, or anal intercourse.

It is vital to distinguish between amebiasis and
another disease, inflammatory bowel disease (IBD)
that produces similar symptoms because, if diagnosed
incorrectly, drugs that are given to treat IBD can
encourage the growth and spread of the amebiasis
organism. Because of the serious consequences of mis-
diagnosis, potential cases of IBD must be confirmed
with multiple stool samples and blood tests, and a
procedure involving a visual inspection of the intesti-
nal wall using a thin lighted, tubular instrument (sig-
moidoscopy) to rule out amebiasis.

A diagnosis of amebiasis may be confirmed by one
or more tests, depending on the location of the disease.

Stool examination

This test involves microscopically examining a
stool sample for the presence of cysts and/or tropho-
zoites of E. histolytica and not one of the many other
intestinal amebas that are often found but that do not
cause disease. A series of three stool tests is approx-
imately 90% accurate in confirming a diagnosis of
amebic dysentery. Unfortunately, however, the stool
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test is not useful in diagnosing amebomas or extrain-
testinal infections.

Sigmoidoscopy

Sigmoidoscopy is a useful diagnostic procedure in
which a thin, flexible, lighted instrument, called a
sigmoidoscope, is used to visually examine the lower
part of the large intestine for amebic ulcers and take
tissue or fluid samples from the intestinal lining.

Blood tests

Although tests designed to detect a specific pro-
tein produced in response to amebiasis infection (anti-
body) are capable of detecting only about 10% of
cases of mild amebiasis, these tests are extremely use-
ful in confirming 95% of dysentery diagnoses and
98% of liver abscess diagnoses. Blood serum will usu-
ally test positive for antibody within a week of symp-
tom onset. Blood testing, however, cannot always
distinguish between a current or past infection since
the antibodies may be detectable in the blood for as
long as 10 years following initial infection.

Imaging studies

A number of sophisticated imaging techniques,
such as computed tomography scans (CT), magnetic
resonance imaging (MRI), and ultrasound, can be
used to determine whether a liver abscess is present.
Once located, a physician may then use a fine needle to
withdraw a sample of tissue to determine whether the
abscess is indeed caused by an amebic infection.

Treatment

Asymptomatic or mild cases of amebiasis may
require no treatment. However, because of the poten-
tial for disease spread, amebiasis is generally treated
with a medication to kill the disease-causing amebas.
More severe cases of amebic dysentery are addition-
ally treated by replacing lost fluid and blood. Patients
with an amebic liver abscess will also require hospital-
ization and bed rest. For those cases of extraintestinal
amebiasis, treatment can be complicated because dif-
ferent drugs may be required to eliminate the parasite,
based on the location of the infection within the body.
Drugs used to treat amebiasis, called amebicides, are
divided into two categories:

Luminal amebicides

These drugs get their name because they act on
organisms within the inner cavity (lumen) of the
bowel. They include diloxanide furoate, iodoquinol,
metronidazole, and paromomycin.
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Tissue amebicides

Tissue amebicides are used to treat infections in
the liver and other body tissues and include emetine,
dehydroemetine, metronidazole, and chloroquine.
Because these drugs have potentially serious side
effects, patients given emetine or dehydroemetine
require bed rest and heart monitoring. Chloroquine
has been found to be the most useful drug for treating
amebic liver abscess. Patients taking metronidazole
must avoid alcohol because the drug-alcohol combi-
nation causes nausea, vomiting, and headache.

Most patients are given a combination of luminal
and tissue amebicides over a treatment period of seven
to ten days. Follow-up care includes periodic stool
examinations beginning two to four weeks after the
end of medication treatment to check the effectiveness
of drug therapy.

Prognosis

The prognosis depends on the location of the
infection and the patient’s general health prior to
infection. The prognosis is generally good, although
the mortality rate is higher for patients with ameboma,
perforation of the bowel, and liver infection. Patients
who develop fulminant colitis have the most serious
prognosis, with over 50% mortality.

Prevention

There are no immunization procedures or medi-
cations that can be taken prior to potential exposure to
prevent amebiasis. Moreover, people who have had
the disease can become reinfected. Prevention requires
effective personal and community hygiene.

Specific safeguards include the following:

« Purification of drinking water. Water can be purified
by filtering, boiling, or treatment with iodine.

« Proper food handling. Measures include protecting
food from contamination by flies, cooking food
properly, washing one’s hands after using the bath-
room and before cooking or eating, and avoiding
foods that cannot be cooked or peeled when travel-
ing in countries with high rates of amebiasis.

« Careful disposal of human feces.

« Monitoring the contacts of amebiasis patients. The
stools of family members and sexual partners of
infected persons should be tested for the presence of
cysts or trophozoites.
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Amebic dysentery see Amebiasis

I Amenorrhea
Definition

The absence of menstrual periods is called ame-
norrhea. Primary amenorrhea is the failure to start
having a period by the age of 16. Secondary amenor-
rhea is more common and refers to either the tempo-
rary or permanent ending of periods in a woman who
has menstruated normally in the past. Many women
miss a period occasionally. Amenorrhea occurs if a
woman misses three or more periods in a row.

Description

The absence of menstrual periods is a symptom,
not a disease. While the average age that menstruation
begins is 12, the range varies. The incidence of primary
amenorrhea in the United States is just 2.5%.

Some female athletes who participate in rowing,
long distance running, and cycling, may notice a few
missed periods. Women athletes at a particular risk for
developing amenorrhea include ballerinas and gym-
nasts, who typically exercise strenuously and eat poorly.

Causes and symptoms

Amenorrhea can have many causes. Primary ame-
norrhea can be the result of hormonal imbalances,
psychiatric disorders, eating disorders, malnutrition,
excessive thinness or fatness, rapid weight loss, body
fat content too low, and excessive physical condition-
ing. Intense physical training prior to puberty can delay
menarche (the onset of menstruation). Every year of
training can delay menarche for up to five months.
Some medications such as anti-depressants, tranquil-
izers, steroids, and heroin can induce amenorrhea.

Primary amenorrhea

However, the main cause is a delay in the begin-
ning of puberty either from natural reasons (such as
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KEY TERMS

Hymen—Membrane that stretches across the open-
ing of the vagina.

Hypothyroidism—Underactive thyroid gland.
Hysterectomy—Surgical removal of the uterus.

Turner’s syndrome—A condition in which one
female sex chromosome is missing.

heredity or poor nutrition) or because of a problem in
the endocrine system, such as a pituitary tumor or
hypothyroidism. An obstructed flow tract or inflam-
mation in the uterus may be the presenting indications
of an underlying metabolic, endocrine, congenital or
gynecological disorder.

Typical causes of primary amenorrhea include:

. excessive physical activity

. drastic weight loss (such as occurs in anorexia or
bulimia)

. extreme obesity

. drugs (antidepressants or tranquilizers)

« chronic illness

« Turner’s syndrome (a chromosomal problem in
place at birth, relevant only in cases of primary
amenorrhea)

. the absence of a vagina or a uterus

. imperforate hymen (lack of an opening to allow the
menstrual blood through)

Secondary amenorrhea

Some of the causes of primary amenorrhea can
also cause secondary amenorrhea—strenuous physi-
cal activity, excessive weight loss, use of antidepres-
sants or tranquilizers, in particular. In adolescents,
pregnancy and stress are two major causes. Missed
periods are usually caused in adolescents by stress and
changes in environment. Adolescents are especially
prone to irregular periods with fevers, weight loss,
changes in environment, or increased physical or ath-
letic activity. However, any cessation of periods for
four months should be evaluated.

The most common cause of seconardy amenor-
rhea is pregnancy. Also, a woman’s periods may halt
temporarily after she stops taking birth control pills.
This temporary halt usually lasts only for a month or
two, though in some cases it can last for a year or
more. Secondary amenorrhea may also be related to
hormonal problems related to stress, depression,
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anorexia nervosa or drugs, or it may be caused by any
condition affecting the ovaries, such as a tumor. The
cessation of menstruation also occurs permanently
after menopause or a hysterectomy.

Diagnosis

It may be difficult to find the cause of amenor-
rhea, but the exam should start with a pregnancy test;
pregnancy needs to be ruled out whenever a woman’s
period is two to three weeks overdue. Androgen
excess, estrogen deficiency, or other problems with
the endocrine system need to be checked. Prolactin in
the blood and the thyroid stimulating hormone (TSH)
should also be checked.

The diagnosis usually includes a patient history
and a physical exam (including a pelvic exam). If a
woman has missed three or more periods in a row, a
physician may recommend blood tests to measure
hormone levels, a scan of the skull to rule out the
possibility of a pituitary tumor, and ultrasound scans
of the abdomen and pelvis to rule out a tumor of the
adrenal gland or ovary.

Treatment

Treatment of amenorrhea depends on the cause.
Primary amenorrhea often requires no treatment, but
it’s always important to discover the cause of the prob-
lem in any case. Not all conditions can be treated, but any
underlying condition that is treatable should be treated.

If a hormonal imbalance is the problem, progester-
one for one to two weeks every month or two may
correct the problem. With polycystic ovary syndrome,
birth control pills are often prescribed. A pituitary
tumor is treated with bromocriptine, a drug that
reduces certain hormone (prolactin) secretions. Weight
loss may bring on a period in an obese woman. Easing
up on excessive exercise and eating a proper diet may
bring on periods in teen athletes. In very rare cases,
surgery may be needed for women with ovarian or
uterine cysts.

Prognosis

Prolonged amenorrhea can lead to infertility and
other medical problems such as osteoporosis (thinning
of the bones). If the halt in the normal period is caused
by stress or illness, periods should begin again when
the stress passes or the illness is treated. Amenorrhea
that occurs with discontinuing birth control pills usu-
ally go away within six to eight weeks, although it may
take up to a year.
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The prognosis for polycystic ovary disease
depends on the severity of the symptoms and the treat-
ment plan. Spironolactone, a drug that blocks the
production of male hormones, can help in reducing
body hair. If a woman wishes to become pregnant,
treatment with clomiphene may be required or, on
rare occasions, surgery on the ovaries.

Prevention

Primary amenorrhea caused by a congenital con-
dition cannot be prevented. In general, however, women
should maintain a healthy diet, with plenty of exercise,
rest, and not too much stress, avoiding smoking and
substance abuse. Female athletes should be sure to eat a
balanced diet and rest and exercise normally. However,
many cases of amenorrhea cannot be prevented.

ORGANIZATIONS

American College of Obstetricians and Gynecologists
(ACOQG), PO Box 96920, Washington, DC,
20090-6920, (202) 638-5577, http://www.acog.org.

American College of Obstetricians and Gynecologists, PO
Box 96920, Washington, DC, 20090-6920, (202)
638-5577, http://www.acog.org.

Feminist Women’s Health Center, 106 East E Street,
Yakima, WA, 98901, (800) 572-4223, http://
www.fwhc.org.

Carol A. Turkington

Amikiacin see Aminoglycosides
Amiloride see Diuretics

I Amino acid disorders
screening

Definition

Amino acid disorder screening checks for inher-
ited disorders in amino acid metabolism. Tests are
most commonly done on newborns. Two tests are
available, one using a blood sample and the other a
urine sample.

Purpose

Amino acid disorder screening is done in newborns,
and sometimes children and adults, to detect inborn
errors in metabolism of amino acids. 20 of the 100
known amino acids are the main building blocks for
human proteins. Proteins regulate every aspect of cel-
lular function. Of these 20 amino acids, ten are not
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Amino acid—An organic compound composed of
both an amino group and an acidic carboxyl group;
amino acids are the basic building blocks of
proteins.

Aminoaciduria—The abnormal presence of amino
acids in the urine.

Chromatography—A family of laboratory techni-
ques that separate mixtures of chemicals into their
individual components.

Enzyme—A biological catalyst that increases the
rate of a chemical reaction without being used up
in the reaction.

Metabolism—The sum of all the chemical and
energy reactions that take place in the human body.

made by the body and must be acquired through diet.
Congenital (present at birth) enzyme deficiencies that
affect amino acid metabolism or congenital abnormal-
ities in the amino acid transport system of the kidneys
creates a condition called aminoaciduria.

Screening is especially important in newborns.
Some congenital amino acid metabolic defects cause
mental retardation that can prevented with prompt
treatment of the newborn. One of the best known
examples of this is phenylketonuria (PKU). This is a
genetic error in metabolism of phenylalanine, an
amino acid found in milk. Individuals with PKU do
not produce the enzyme necessary to break down
phenylalanine.

PKU occurs in about one out of 16,000 live births
in the United States, but is more prevalent in cauca-
sians and less prevalent in Ashkenazi Jews and African
Americans. Newborns in the United States are rou-
tinely screened for PKU by a blood test.

There are two types of aminoacidurias. Primary
or overflow aminoaciduria results from deficiencies in
the enzymes necessary to metabolize amino acids.
Overflow aminoaciduria is best detected by a blood
plasma test.

Secondary or renal aminoaciduria occurs because
of a congenital defect in the amino acid transport
system in the tubules of the kidneys. This produces
increased amino acids in the urine. Blood and urine
test in combination are used to determine if the amino-
aciduria is of the overflow or renal type. Urine tests are
also used to monitor specific amino acid disorders.
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Newborns are screened for amino acid disorders.
Young children with acidosis (accumulation of acid in
the body), severe vomiting and diarrhea, or urine with
an abnormal color or odor, are also screened with a
urine test for specific amino acid levels.

Precautions

Both blood and urine tests are simple tests that
can be done in a doctor’s office or clinic. These tests
can be done on even the youngest patients.

Description

Two types of amino acid screening tests are used
together to diagnose amino acid disorders.

Blood plasma screening

In the blood test, a medical technician draws a
small amount of blood from a baby’s heel. The proce-
dure is rapid and relatively painless. Total time for the
test is less than ten minutes. The blood is sent to a
laboratory where results will be available in about
two days.

Urine test

In the urine test, the patient is asked to urinate
into a collecting cup. For an infant, the urine is col-
lected in a pediatric urine collector. The process is
painless. The length of time the test takes is determined
by how long it takes the patient to urinate. Results also
take about two days.

Both these tests use thin layer chromatography to
separate the amino acids present. Using this techni-
que, the amino acids form a characteristic patterns on
a glass plate coated with a thin layer of silica gel. This
pattern is then compared to the normal pattern to
determine if there are abnormalities.

Preparation

Before the blood test, the patient must not eat or
drink for four hours. Failure to fast will alter the
results of the test.

The patient should eat and drink normally before
the urine test. Some drugs may affect the results of the
urine test. The technician handling the urine sample
should be informed of any medications the patient is
taking. Mothers of breastfeeding infants should
report any medications they are taking, since these
can pass from mother to child in breast milk.
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Aftercare

The blood screening is normally done first.
Depending on the results, it is followed by the urine
test. It takes both tests to distinguish between overflow
and renal aminoaciduria. Also, if the results are abnor-
mal, a 24-hour urine test is performed along with other
tests to determine the levels of specific amino acids. In
the event of abnormal results, there are many other
tests that will be performed to determine the specific
amino acid involved in the abnormality.

Risks

There are no particular risks associated with
either of these tests. Occasionally minor bruising may
occur at the site where the blood was taken.

Normal results

The pattern of amino acid banding on the thin
layer chromatography plates will be normal.

Abnormal results

The blood plasma amino acid pattern is abnormal
in overflow aminoaciduria and is normal in renal ami-
noaciduria. The pattern is abnormal in the urine test,
suggesting additional tests need to be done to determine
which amino acids are involved. In addition to PKU, a
variety of other amino acid metabolism disorders
can be detected by these tests, including tyrosinosis,
histidinemia, maple syrup urine disease, hypervaline-
mia, hyperprolinemia, and homocystinuria.

ORGANIZATIONS

Association for Neuro-Metabolic Disorders, 5223 Brook-
field Lane, Sylvania, OH, 43560-1809, (419) 885-1809.

Children’s PKU Network (CPN), 3790 Via De La Valle,
Ste 120, Del Mar, CA, 92014, (858) 509-0767, (858)
509-0768, (800) 377-6677, pkunetwork @aol.com,
http://www.pkunetwork.org/.

National Society for Phenylketonuria, PO Box 26642,
London, England, N14 4ZF, 440208 364 3010,
info@nspku.org, http://www.nspku.org/.

Tish Davidson A.M.

I Aminoglycosides
Definition

Aminoglycosides are a group of antibiotics that
are used alone or in combination with other antibiotics
to treat bacterial infections. This group of antibiotics
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includes at least eight drugs: amikacin, gentamicin,
kanamycin, neomycin, netilmicin, paromomycin,
streptomycin, and tobramycin. All of these drugs
have the same basic chemical structure.

Purpose

Aminoglycosides are primarily used to combat
infections due to aerobic, Gram-negative bacteria.
These bacteria can be identified by their reaction to
Gram’s stain. In Gram’s staining, a film of material
containing the possible bacteria is placed on a glass
slide and dried. The slide is stained with crystal violet
for one minute, cleaned off with water and then placed
into a solution of Gram’s iodine solution for one
minute. The iodine solution is rinsed off and the slide
is immersed in 95% ethyl alcohol. The slide is then
stained again with reddish carbolfuchsin or safranine
for 30 seconds, rinsed in water, dried and examined.
Gram-positive bacteria retain the violet purple stain.
Gram-negative bacteria accept the red stain. Bacteria
that can successfully be combated with aminoglyco-
sides include Pseudomonas, Acinetobacter, and Enter-
obacter species, among others. Streptomycin is also
effective against mycobacteria, the bacteria responsi-
ble for tuberculosis.

Although the aminoglycosides can be used against
certain Gram-positive bacteria, they are not typically
employed as a first-line treatment because other
antibiotics are more effective with fewer side effects.
Aminoglycosides are relatively ineffective against
anaerobic bacteria (bacteria that grow in the absence
of oxygen) and fungi. Only one aminoglycoside, paro-
momycin, is used to treat parasitic infection. Like all
other antibiotics, aminoglycosides are not effective
against influenza, the common cold, or other viral
infections.

Description
U.S. brand names

Aminoglycosides are manufactured under many
brand names. Some U.S. brand names are as follows:

« tobramycin—AkTob, TOBI, Tobrex
. gentamycin—Gentak, Gentasol

. amikacin—Amikin

. neomycin—NeoFradin, Neo-Rx

« kanamycin—Kantrex

Canadian brand names

Some Candian brand names for aminoglycoside
drugs include:
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KEY TERMS

Aerobic bacteria—Bacteria that require oxygen in
order to grow and survive.

Anaerobic bacteria—Bacteria that cannot grow or
reproduce in the presence of oxygen.

Eighth cranial nerve disease—A disorder affecting
the eighth cranial nerve, characterized by a loss of
hearing and/or balance.

Gram-negative—Referring to bacteria that take on a
pink color when exposed to Gram’s stain.

Gram-positive—Referring to bacteria that takes on
a purplish-black color when exposed to Gram'’s
stain.

Gram'’s stain—A stain used in microbiology to clas-
sify bacteria and help identify the species to which

« tobramycin—PMS-Tobramycin, Sandoz-Tobramycin,
TOBI, Tobrex

. gentamycin—Alomicin, Diogent, Garamycin, Gara-
mycin Injectable

. amikacin—Amikin, Amikacin Sulfate Injectable

Streptomycin, the first aminoglycoside, was iso-
lated from Streptomyces griseus in the mid-1940s. This
antibiotic proved to be very effective against tuber-
culosis. One of the main drawbacks to streptomycin is
its toxicity, especially to cells in the inner and middle
ear and the kidney. Furthermore, some strains of
tuberculosis are resistant to treatment with streptomy-
cin. Therefore, medical researchers have put consider-
able effort into identifying other antibiotics with
streptomycin’s effectiveness, but without its toxicity.

Aminoglycosides are absorbed very poorly from
the gastrointestinal tract; in fact, aminoglycosides
taken by mouth are excreted virtually unchanged and
undiminished in quantity. The route of drug adminis-
tration depends on the type and location of the infec-
tion being treated. The typical routes of administration
are by intramuscular (injection into a muscle) or intra-
venous injection (injection into a vein), irrigation, top-
ical skin application, or inhalation. If the infection
being treated involves the central nervous system, the
drug can be injected directly into the fluid of the spinal
canal.

The way in which aminoglycosides stop bacterial
growth has not been fully explained. It is known that
the drug attaches to a bacterial cell wall and is drawn
into the cell via channels made up of the protein porin.
Once inside the cell, the aminoglycoside attaches to the
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they belong. This identification aids in determining
treatment.

Kidney (renal) disease—Any disorder that impairs
the kidney’s ability to remove waste and toxins
from the body.

Myasthenis  gravis—A neuromuscular disease
characterized by muscle weakness in the limbs and
face.

Parkinson’s disease—A neurological disorder
caused by deficiency of dopamine, a neurotransmit-
ter, which is a chemical that assists in transmitting
messages between the nerves within the brain. It is
characterized by muscle tremor or palsy and rigid
movements.

cell’s ribosomes. Ribosomes are the intracellular struc-
tures responsible for manufacturing proteins. This
attachment either shuts down protein production or
causes the cell to produce abnormal, ineffective pro-
teins. The bacterial cell cannot survive with this
impediment.

Antibiotic treatment using aminoglycosides may
pair the drug with a second type of antibiotic, usually
a beta-lactam or vancomycin, administered sepa-
rately. Beta-lactams disrupt the integrity of the bacte-
ria cell wall, making it more porous. The increased
porosity allows more of the aminoglycoside into the
bacteria cell.

Recommended dosage

Dosage depends on the patient’s age, weight, gen-
der, and general health. Since the drug is removed
from the body by the kidneys, it is important to assess
any underlying problems with kidney function. Kid-
ney function is assessed by measuring the blood levels
of creatinine, a protein normally found in the body. If
these levels are high, it is an indication that the kidneys
may not be functioning at an optimal rate and dosage
will be lowered accordingly.

Traditionally, aminoglycosides were administered
at even doses given frequently throughout the day. It
was thought that a steady concentration of the drug in
the blood was necessary to combat infection. However,
this administration schedule is time and labor intensive.
Furthermore, administering doses 8-12 hours apart can
be as effective.
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Precautions

All pre-existing medical conditions, especially kid-
ney disease, liver disease, eighth cranial nerve disease,
myasthenia gravis, and Parkinson’s diseases, should
be discussed with the prescribing physician before
taking any aminoglycosides.

Pregnant or breastfeeding

Pregnant women are usually advised against taking
aminoglycosides, because it may cause damage to the
fetus’s hearing, kidneys, or sense of balance. However,
those risks need to be considered alongside the threat to
the mother’s health and life in cases of serious infection.
Aminoglycosides do not pass into breast milk to any
great extent, so nursing mothers may be prescribed
aminoglycosides without harming their infant.

Pediatric

Children are more likely to experience side
effects from aminoglycosides. These medications
should only be prescribed when the benefits outweigh
the risks.

Geriatric

The elderly are especially sensitive to the side
effects of aminoglycosides. These patients need to
pay close attention to any new symptoms and should
discuss them with a physician.

Side effects

Aminoglycosides have been shown to be toxic to
certain cells in the ears and in the kidneys. Approx-
imately 5-10% of people who are treated with amino-
glycosides experience some side effect impairing their
hearing, sense of balance, or kidneys. In most cases the
damage is minor and reversible once medication is
stopped.

If cells in the inner ear are damaged or destroyed,
an individual may experience a loss of balance and
feelings of dizziness. Damage to the middle ear may
result in hearing loss or tinnitus. Neomycin, kanamy-
cin, and amikacin are the most likely to cause
problems with hearing, and streptomycin and genta-
micin carry the greatest risk of causing vertigo and
loss of balance. Kidney damage, apparent with
changes in urination frequency or urine production,
is most likely precipitated by neomycin, tobramycin,
and gentamicin.

Young children and the elderly are at the greatest
risk of experiencing side effects. Excessive dosage or
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poor clearance of the drug from the body can be
injurious at any age.

Less common side effects include skin rashes and
itching. Very rarely, certain aminoglycosides may
cause difficulty in breathing, weakness, or drowsiness.
Gentamicin, when injected, may cause leg cramps,
skin rash, fever, or seizures.

If side effects linger or become worse after medi-
cation is stopped, it is advisable to seek medical advice.
Side effects that may be of concern include tinnitus or
loss of hearing, dizziness or loss of balance, changes in
urination frequency or urine production, increased
thirst, appetite loss, and nausea or vomiting.

Interactions

Individual aminoglycoside drugs can have multi-
ple interactions with other drugs. Patients who are
prescribed aminoglycosides should ask their health
care provider for a list of interactions specific to the
aminoglycoside preparation they are taking.

Resources

BOOKS

Fauci, Anthony, et al., eds. Harrison’s Principles of Internal
Medicine, 17th ed. New York, NY: McGraw-Hill, 2008.

Goldman, Lee, and Dennis Ausiello, eds. Cecil Textbook of
Medicine, 23rd edition. Philadelphia Saunders Elsevier,
2008.

OTHER

“Aminoglycosides (Systemic).” Drugs.com May 18, 2010.
http://www.drugs.com/cons/aminoglycoside-inhalation-
irrigation-parenteral.html accessed July 22, 2010.

Levison, Matthew E. “Aminoglycosides.” Merck Manuals
Online Medical Library. July 2009. http://www.merck. com/
mmpe/sec14/ch170/ch170b.html accessed July 22, 2010.

Julia Barrett
Tish Davidson AM
Melinda Granger Oberleitner RN, DNS, APRN, CNS

Amitriptyline see Antidepressant drugs,
tricyclic
Amlodipine see Calcium channel blockers

I Amnesia
Definition

Amnesia refers to the loss of memory. Memory
loss may result from two-sided (bilateral) damage to
parts of the brain vital for memory storage,
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processing, or recall (the limbic system, including the
hippocampus in the medial temporal lobe).

Description

Amnesia can be a symptom of several neurodege-
nerative disecases; however, people whose primary
symptom is memory loss (amnesiacs), typically remain
lucid and retain their sense of self. They may even be
aware that they suffer from a memory disorder.

People who experience amnesia have been instru-
mental in helping brain researchers determine how the
brain processes memory. Until the early 1970s,
researchers viewed memory as a single entity. Memory
of new experiences, motor skills, past events, and pre-
vious conditioning were grouped together in one sys-
tem that relied on a specific area of the brain.

If all memory were stored in the same way, it
would be reasonable to deduce that damage to the
specific brain area would cause complete memory
loss. However, studies of amnesiacs counter that
theory. Such research demonstrates that the brain
has multiple systems for processing, storing, and
drawing on memory.

Amygdala

Hippocampus

Memory loss may result from bilateral damage to the limbic
system of the brain responsible for memory storage,
processing, and recall. (/llustration by Electronic Illustrators
Group. Reproduced by permission of Gale, a part of Cengage
Learning.)
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Causes and symptoms

Amnesia has several root causes. Most are trace-
able to brain injury related to physical trauma, disease,
infection, drug and alcohol abuse, or reduced blood
flow to the brain (vascular insufficiency). In Wernicke-
Korsakoff syndrome, for example, damage to the
memory centers of the brain results from the use of
alcohol or malnutrition. Infections that damage brain
tissue, including encephalitis and herpes, can also
cause amnesia. If the amnesia is thought to be of
psychological origin, it is termed psychogenic.

There are at least three general types of amnesia:

. Anterograde. This form of amnesia follows brain
trauma and is characterized by the inability to
remember new information. Recent experiences and
short-term memory disappear, but victims can recall
events prior to the trauma with clarity.

. Retrograde. In some ways, this form of amnesia is
the opposite of anterograde amnesia: the victim can
recall events that occurred after a trauma, but cannot
remember previously familiar information or the
events preceding the trauma.

. Transient global amnesia. This type of amnesia has
no consistently identifiable cause, but researchers
have suggested that migraines or transient ischemic
attacks may be the trigger. (A transient ischemic
attack, sometimes called “a small stroke,” occurs
when a blockage in an artery temporarily blocks off
blood supply to part of the brain.) A victim experi-
ences sudden confusion and forgetfulness. Attacks
can be as brief as 30—60 minutes or can last up to 24
hours. In severe attacks, a person is completely dis-
oriented and may experience retrograde amnesia that
extends back several years. While very frightening
for the patient, transient global amnesia generally
has an excellent prognosis for recovery.

Diagnosis

In diagnosing amnesia and its cause, doctors look
at several factors. During a physical examination, the
doctor inquires about recent traumas or illnesses, drug
and medication history, and checks the patient’s gen-
eral health. Psychological exams may be ordered to
determine the extent of amnesia and the memory sys-
tem affected. The doctor may also order imaging tests
such as magnetic resonance imaging (MRI) to reveal
whether the brain has been damaged, and blood work
to exclude treatable metabolic causes or chemical
imbalances.
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KEY TERMS

Classical conditioning—The memory system that
links perceptual information to the proper motor
response. For example, lvan Pavlov conditioned a
dog to salivate when a bell was rung.

Emotional conditioning—The memory system that
links perceptual information to an emotional
response. For example, spotting a friend in a crowd
causes a person to feel happy.

Explicit memory—Conscious recall of facts and
events that is classified into episodic memory
(involves time and place) and semantic memory
(does not involve time and place). For example, an
amnesiac may remember he has a wife (semantic
memory), but cannot recall his last conversation
with her (episodic memory).

Limbic system—The brain structures involved in
memory.

Magnetic resonance imaging (MRI)—MRI uses
a large circular magnet and radio waves to

Treatment

Treatment depends on the root cause of amnesia
and is handled on an individual basis. Regardless of
cause, cognitive rehabilitation may be helpful in learn-
ing strategies to cope with memory impairment.

Prognosis

Some types of amnesia, such as transient global
amnesia, are completely resolved and there is no per-
manent loss of memory. Others, such as Korsakoff
syndrome, associated with prolonged alcohol abuse
or amnesias caused by severe brain injury, may be
permanent. Depending on the degree of amnesia and
its cause, victims may be able to lead relatively normal
lives. Amnesiacs can learn through therapy to rely on
other memory systems to compensate for what is lost.

Prevention

Amnesia is only preventable in so far as brain
injury can be prevented or minimized. Common
sense approaches include wearing a helmet when bicy-
cling or participating in potentially dangerous sports,
using automobile seat belts, and avoiding excessive
alcohol or drug use. Brain infections should be treated
swiftly and aggressively to minimize the damage due
to swelling. Victims of strokes, brain aneurysms, and
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generate signals from atoms in the body. These sig-
nals are used to construct images of internal
structures.

Motor skill learning—This memory system is associ-
ated with physical movement and activity. For exam-
ple, learning to swim is initially difficult, but once an
efficient stroke is learned, it requires little conscious
effort.

Neurodegenerative disease—A disease in which the
nervous system progressively and irreversibly
deteriorates.

Priming memory—The memory system that joins
perceptual and conceptual representations.
Transient ischemic attack—A sudden and brief
blockage of blood flow in the brain.

Working memory—The memory system that relates
to the task at hand and coordinates recall of memo-
ries necessary to complete it.

transient ischemic attacks should seek immediate
medical treatment.

Resources

PERIODICALS

Squire, Larry R., and Stuart M. Zola. “Amnesia, Memory
and Brain Systems.” Philosophical Transactions of the
Royal Society of London, Series B 352 (1997): 1663.

Julia Barrett

I Amniocentesis
Definition

Amniocentesis is a procedure used to diagnose
fetal defects in the early second trimester of preg-
nancy. A sample of the amniotic fluid, which sur-
rounds a fetus in the womb, is collected through a
pregnant woman’s abdomen using a needle and
syringe. Tests performed on fetal cells found in the
amniotic fluid can reveal the presence of many types
of genetic disorders as well as the sex of the fetus. Early
diagnosis allows doctors and prospective parents to
make important decisions about treatment and inter-
vention prior to birth.
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A physician uses an ultrasound monitor (left) to position the needle for insertion into the amnion when performing
amniocentesis. (Will & Deni Mcintyre/Photo Researchers, Inc.)

Purpose

Since the mid-1970s, amniocentesis has been used
routinely to test for Down syndrome, by far the most
common, nonhereditary, genetic birth defect, afflict-
ing about one in every 1,000 babies. More than 800
different diagnostic tests are available, most of them
for hereditary genetic disorders such as Tay-Sachs
disease, sickle cell disease, hemophilia, muscular
dystrophy, and cystic fibrosis. Amniocentesis also
can be used to assess lung development in the fetus,
detect Rh disease, and detect neural tube defects such
as spina bifida. Although the test is not used for this
purpose, the sex of the baby can be determined.

Description

Amniocentesis, often called amnio, is recom-
mended for women who will be older than 35 on
their due date. It is also recommended for women
who have already borne children with birth
defects, or when either of the parents has a family
history of a birth defect for which a diagnostic test
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is available. Another reason for the procedure is to
confirm indications of Down syndrome and certain
other defects (e.g., neural tube defects) that may have
shown up previously during routine maternal blood
screening.

The risk of bearing a child with a nonhereditary
genetic defect such as Down syndrome is directly
related to a woman’s age—the older the woman, the
greater the risk. Thirty-five is the recommended age to
begin amniocentesis testing because that is the age at
which the risk of carrying a fetus with such a defect
roughly equals the risk of miscarriage caused by the
procedure, which is about one in 200. At age 25, the
risk of giving birth to a child with this type of defect is
about one in 1,400; by age 45, it increases to about one
in 20. All pregnant women over 35 in the United States
are encouraged to undergo amniocentesis, and many
younger women also decide to have the procedure.
Notably, some 75% of all Down syndrome infants
born in the United States each year are to women
younger than 35. In January 2007, the American Col-
lege of Obstetricians and Gynecologists issued a
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Amniocentesis

KEY TERMS

Alpha-fetoprotein (AFP)—A protein normally pro-
duced by the liver of a fetus and detectable in mater-
nal blood samples. AFP screening measures the
amount of alpha-fetoprotein in the blood. Levels
outside the norm may indicate fetal defects.

Chorionic villus sampling (CVS)—A procedure sim-
ilar to amniocentesis, except that cells are taken from
the chorionic membrane for testing. These cells,
called chorionic villus cells, eventually become the
placenta. The samples are collected either through
the abdomen, as in amniocentesis, or through the
vagina. CVS can be done earlier in the pregnancy
than amniocentesis, but carries a somewhat higher
risk.

Chromosomes—Chromosomes are the strands of
genetic material in a cell that occur in nearly identi-
cal pairs. Normal human cells contain 23 chromo-
some pairs—one in each pair inherited from the
mother, and one from the father.

Down syndrome—The most prevalent of a class of
genetic defects known as trisomies, in which cells
contain three copies of certain chromosomes rather
than the usual two. Down syndrome, or trisomy 21,
usually results from three copies of chromosome 21.

Hereditary—Something that is inherited or passed
down from parents to offspring. In biology and med-
icine, the word pertains to inherited genetic
characteristics.

recommendation that all pregnant patients be offered
the option of amniocentesis testing, regardless of
maternal age.

One of the most common reasons for performing
amniocentesis is an abnormal alpha-fetoprotein
(AFP) test. Alpha-fetoprotein is a protein produced
by the fetus and present in the mother’s blood. A
simple blood screening, usually conducted around
the fifteenth week of pregnancy, can determine the
AFP levels in the mother’s blood. Levels that are too
high or too low may signal possible fetal defects.
Because this test has a high false-positive rate,
another test such as amniocentesis is recommended
whenever the AFP levels fall outside the normal
range.

Amniocentesis is generally performed during
the sixteenth week of pregnancy, with results usu-
ally available within three weeks. It is possible to
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Maternal blood screening—Maternal blood screen-
ing is normally done early in pregnancy to test for a
variety of conditions. Abnormal amounts of certain
proteins in a pregnant woman'’s blood raise the prob-
ability of fetal defects. Amniocentesis is recom-
mended if such a probability occurs.

Rh disease—The Rh factor is a genetically deter-
mined antigen on red blood cells that produce
immune responses. If an Rh-negative woman is
pregnant with an Rh-positive fetus, her body will
produce antibodies against the fetus’s blood,
causing a disease known as Rh disease. Sensiti-
zation to the disease occurs when the women'’s
blood is exposed to the fetus’s blood. Rh immune
globulin (RhoGAM) is a vaccine that must be
given to a woman after an abortion, miscarriage,
or prenatal tests in order to prevent sensitization
to Rh disease.

Tay-Sachs disease—An inherited disease prevalent
among the Ashkenazi Jewish population of the
United States. Infants with the disease are unable to
process a certain type of fat that accumulates in
nerve and brain cells, causing mental and physical
retardation, and death by age four.

Ultrasound—A technique that uses high-frequency
sound waves to create a visual image (a sonogram) of
soft tissues. The technique is routinely used in pre-
natal care and diagnosis.

perform amniocentesis as early as the eleventh
week, but this is not usually recommended because
there appears to be an increased risk of miscarriage
when done at this time. The advantage of early
amniocentesis and speedy results lies in the extra
time for decision making if a problem is detected.
Potential treatment of the fetus can begin earlier.
Important, also, is the fact that elective abortions
are safer and less controversial the carlier they are
performed.

Precautions

As an invasive surgical procedure, amniocentesis
poses a real, although small, risk to the health of a
fetus. Parents must weigh the potential value of the
knowledge gained, or indeed the reassurance that all is
well, against the small risk of miscarriage. The serious
emotional and ethical dilemmas that adverse test
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results can bring must also be considered. The decision
to undergo amniocentesis is always a matter of per-
sonal choice.

Description

The word amniocentesis literally means “puncture
of the amnion,” the thin-walled sac of fluid in which a
developing fetus is suspended during pregnancy. Dur-
ing the procedure, the obstetrician inserts a very fine
needle through the woman’s abdomen into the uterus
and the amniotic sac and withdraws approximately 1
0z (28.3 g) of amniotic fluid for testing. The relatively
painless procedure is performed on an outpatient
basis, sometimes using local anesthesia.

The physician uses ultrasound images to guide
needle placement and collect the sample, thereby min-
imizing the risk of fetal injury and the need for
repeated needle insertions. Once the sample is col-
lected, the woman can return home after a brief obser-
vation period. She may be instructed to rest for the
first 24 hours and to avoid heavy lifting for two days.

The sample of amniotic fluid is sent to a labora-
tory where fetal cells contained in the fluid are isolated
and grown in order to provide enough genetic material
for testing. This takes about seven to 14 days. The
material is then extracted and treated so that visual
examination for defects can be made. For some disor-
ders, like Tay-Sachs, the simple presence of a telltale
chemical compound in the amniotic fluid is enough to
confirm a diagnosis. Depending on the specific tests
ordered, and the skill of the lab conducting them, all
the results are available one to four weeks after the
sample is taken.

Cost of the procedure depends on the doctor, the
lab, and the tests ordered. Most insurers provide cov-
erage for women over 35, as a follow-up to positive
maternal blood screening results, and when genetic
disorders run in the family.

An alternative to amniocentesis now in general
use, is chorionic villus sampling (CVS), which can be
performed as early as the eighth week of pregnancy.
While this allows for the possibility of a first-trimester
abortion, if warranted, CVS is apparently also riskier
and is more expensive. The most promising area of
new research in prenatal testing involves expanding
the scope and accuracy of maternal blood screening
as this poses no risk to the fetus.

Preparation

It is important for a woman to fully understand
the procedure and to feel confident in the obstetrician
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performing it. Evidence suggests that a physician’s
experience with the procedure reduces the chance of
mishap. Almost all obstetricians are experienced in
performing amniocentesis. The patient should feel
free to ask questions and seek emotional support
before, during, and after amniocentesis is performed.

Aftercare

Necessary aftercare falls into two categories:
physical and emotional.

Physical aftercare

During and immediately following the sampling
procedure, a woman may experience dizziness, nau-
sea, a rapid heartbeat, and cramping. Once past these
immediate hurdles, the physician will send the woman
home with instructions to rest and to report any com-
plications requiring immediate treatment, including:

. Vaginal bleeding. The appearance of blood could
signal a problem

« Premature labor. Unusual abdominal pain and/or
cramping may indicate the onset of premature
labor. Mild cramping for the first day or two follow-
ing the procedure is normal

. Signs of infection. Leaking of amniotic fluid or
unusual vaginal discharge, and fever could signal
the onset of infection

Emotional aftercare

Once the procedure has been safely completed, the
anxiety of waiting for the test results can prove to be
the worst part of the process. A woman should seek
and receive emotional support from family and
friends, as well as from her obstetrician and family
doctor. Professional counseling may also prove neces-
sary, particularly if a fetal defect is detected.

Risks

Most of the risks and short-term side effects asso-
ciated with amniocentesis relate to the sampling pro-
cedure. A successful amniocentesis sampling results in
no long-term side effects. Risks include:

. Maternal/fetal hemorrhaging. While spotting in
pregnancy is fairly common, bleeding following
amniocentesis should always be investigated.

« Infection. Infection, although rare, can occur after
amniocentesis. An unchecked infection can lead to
severe complications.

. Fetal injury. A very slight risk of injury to the fetus
resulting from contact with the amniocentesis needle
does exist.
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Amputation

« Miscarriage. The rate of miscarriage occurring dur-
ing standard, second-trimester amniocentesis is
approximately 0.5%. This compares to a miscarriage
rate of 1% for CVS. Many fetuses with severe genetic
defects miscarry naturally during the first trimester.

« The trauma of difficult family-planning decisions.
The threat posed to parental and family mental
health from the trauma accompanying an abnormal
test result can not be underestimated.

Normal results

Negative results from an amniocentesis analysis
indicate that everything about the fetus appears nor-
mal and the pregnancy can continue without undue
concern. A negative result for Down syndrome means
that it is 99% certain that the disease does not exist.

An overall “normal” result does not, however,
guarantee that the pregnancy will come to term, or
that the fetus does not suffer from some other defect.
Laboratory tests are not 100% accurate at detecting
targeted conditions, nor can is there a test for every
possible fetal condition.

Abnormal results

Positive results on an amniocentesis analysis indi-
cate the presence of a fetal defect, with an accuracy
approaching 100%. With such a diagnosis, prospec-
tive parents face emotionally and ethically difficult
choices regarding prenatal treatment options, the
prospect of treating the defect at birth, and the option
of elective abortion. At this point, the parents need
expert medical advice and counseling.

Resources

OTHER

Pre-Conception: Genetic Testing for Inherited Diseases.
LabTests Online June 17, 2008. http://labtestsonline.
org/understanding/wellness/pre_genetic.html

Prenatal Testing. MedlinePlus December 22, 2009. http://
www.nlm.nih.gov/medlineplus/prenataltesting.html

Routine Tests in Pregnancy. American Congress of
Obstetricians and Gynecologists. January 2009. http://
www.acog.org/publications/patient_education/
bp133.cfm

ORGANIZATIONS

American College of Obstetricians and Gynecologists, P.O.
Box 96920, Washington, DC, 20090-6920 (202)
638-5577, http://www.acog.org.

American Pregnancy Association, 431 Greenway Drive,
Suite 800, Irving, TX, 75038 (972) 550-0140 (972)
550-0800, Questions@AmericanPregnancy.org, http://
WWwWw.americanpregnancy.org.
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March of Dimes Foundation, 1275 Mamaroneck Avenue,
White Plains, NY, 10605 (914)997-4488, askus
@marchofdimes.com, http://www.marchofdimes.com.

National Society of Genetic Counselors, 401 N. Michigan
Avenue, Chicago, IL, 60611 (312) 321-6834 (312)
673-6972, nsge@nsge.org, http://www.nsgc.org.

Kurt Richard Sternlof
Mark A. Best

Tish Davidson AM
Brenda Lerner

Amniotic fluid analysis see Amniocentesis
Amoxicillin see Penicillins

Amphetamines see Central nervous system
stimulants

Amphotericin B see Antifungal drugs,
systemic

I Amputation
Definition

Amputation is the intentional surgical removal of
alimb or body part. It is performed to remove disecased
tissue or relieve pain.

Purpose

Arms, legs, hands, feet, fingers, and toes can be
amputated. Most amputations involve small body
parts such as a finger, rather than an entire limb.
About 65,000 amputations are performed in the
United States each year.

Amputation is performed for the following
reasons:

. to remove tissue that no longer has an adequate
blood supply

. to remove malignant tumors

. because of severe trauma to the body part

The blood supply to an extremity can be cut off
because of injury to the blood vessel, hardening of the
arteries, arterial embolism, impaired circulation as a
complication of diabetes mellitus, repeated severe
infection that leads to gangrene, severe frostbite, Ray-
naud’s disease, or Buerger’s disease.

More than 90% of amputations performed in the
United States are due to circulatory complications of
diabetes. Sixty to eighty percent of these operations
involve the legs or feet. Although attempts have been
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Figure C Figure D

Amputation of leg. Figure A: After the surgeon creates two flaps of skin and tissue, the muscle is cut and the main artery and
veins of the femur bone are exposed. Figure B: The surgeon severs the main artery and veins. New connections are formed
between them, restoring blood circulation. The sciatic nerve is then pulled down, clamped and tied, and severed. Figure C: The
surgeon saws through the exposed femur bone. Figure D: The muscles are closed and sutured over the bone. The remaining
skin flaps are then sutured together, creating a stump. (/llustration by Electronic lllustrators Group. Reproduced by permission of Gale,

a part of Cengage Learning.)

made in the United States to better manage diabetes and
the foot ulcers that can be complications of the disease,
the number of resulting amputations has not decreased.

Precautions

Amputations cannot be performed on patients
with uncontrolled diabetes mellitus, heart failure, or
infection. Patients with blood clotting disorders are
also not good candidates for amputation.

Description

Amputations can be either planned or emergency
procedures. Injury and arterial embolisms are the
main reasons for emergency amputations. The oper-
ation is performed under regional or general anesthe-
sia by a general or orthopedic surgeon in a hospital
operating room.
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Details of the operation vary slightly depending on
what part is to be removed. The goal of all amputations is
twofold: to remove diseased tissue so that the wound will
heal cleanly, and to construct a stump that will allow the
attachment of a prosthesis or artificial replacement part.

The surgeon makes an incision around the part to
be amputated. The part is removed, and the bone is
smoothed. A flap is constructed of muscle, connective
tissue, and skin to cover the raw end of the bone. The
flap is closed over the bone with sutures (surgical
stitches) that remain in place for about one month.
Often, a rigid dressing or cast is applied that stays in
place for about two weeks.

Preparation

Before an amputation is performed, extensive
testing is done to determine the proper level of ampu-
tation. The goal of the surgeon is to find the place
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Amputation

KEY TERMS

Arterial embolism—A blood clot arising from
another location that blocks an artery.

Buerger’s disease—An episodic disease that causes
inflammation and blockage of the veins and
arteries of the limbs. It tends to be present almost
exclusively on men under age 40 who smoke, and
may require amputation of the hand or foot.

Diabetes mellitus—A disease in which insufficient
insulin is made by the body to metabolize sugars.

Raynaud’s disease—A disease found mainly in
young women that causes decreased circulation
to the hands and feet. Its cause is unknown.

where healing is most likely to be complete, while
allowing the maximum amount of limb to remain for
effective rehabilitation.

The greater the blood flow through an area, the
more likely healing is to occur. These tests are designed
to measure blood flow through the limb. Several or all
of them can be done to help choose the proper level of
amputation.

. measurement of blood pressure in different parts of
the limb

« xenon 133 studies, which use a radiopharmaceutical
to measure blood flow

. OXygen tension measurements in which an oxygen elec-
trode is used to measure oxygen pressure under the skin.
If the pressure is 0, the healing will not occur. If the
pressure reads higher than 40 mm Hg (40 millimeters of
mercury), healing of the area is likely to be satisfactory.

« laser Doppler measurements of the microcirculation
of the skin

. skin fluorescent studies that also measure skin
microcirculation

« skin perfusion measurements using a blood pressure
cuff and photoelectric detector

« infrared measurements of skin temperature
No single test is highly predictive of healing, but

taken together, the results give the surgeon an excel-
lent idea of the best place to amputate.

Aftercare

After amputation, medication is prescribed for
pain, and patients are treated with antibiotics to dis-
courage infection. The stump is moved often to
encourage good circulation. Physical therapy and
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rehabilitation are started as soon as possible, usually
within 48 hours. Studies have shown that there is
a positive relationship between early rehabilitation
and effective functioning of the stump and prosthesis.
Length of stay in the hospital depends on the
severity of the amputation and the general health of
the amputee, but ranges from several days to two
weeks.

Rehabilitation is a long, arduous process, espe-
cially for above the knee amputees. Twice daily phys-
ical therapy is not uncommon. In addition,
psychological counseling is an important part of reha-
bilitation. Many people feel a sense of loss and grief
when they lose a body part. Others are bothered by
phantom limb syndrome, where they feel as if the
amputated part is still in place. They may even feel
pain in the limb that does not exist. Many amputees
benefit from joining self-help groups and meeting
others who are also living with amputation. Address-
ing the emotional aspects of amputation often speeds
the physical rehabilitation process.

Risks

Amputation is major surgery. All the risks asso-
ciated with the administration of anesthesia exist,
along with the possibility of heavy blood loss and the
development of blood clots. Infection is of special
concern to amputees. Infection rates in amputations
average 15%. If the stump becomes infected, it is
necessary to remove the prosthesis and sometimes to
amputate a second time at a higher level.

Failure of the stump to heal is another major
complication. Nonhealing is usually due to an inad-
equate blood supply. The rate of nonhealing varies
from 5-30% depending on the facility. Centers that
specialize in amputation usually have the lowest rates
of complication.

Persistent pain in the stump or pain in the phan-
tom limb is experienced by most amputees to some
degree. Treatment of phantom limb pain is difficult.
Finally, many amputees give up on the rehabilitation
process and discard their prosthesis. Better fitting
prosthetics and earlier rehabilitation have decreased
the incidence of this problem. Researchers and pros-
thetic manufacturers continue to refine the materials
and methods used to try to improve the comfort and
function of prosthetic devices for amputees. For exam-
ple, a 2004 study showed that a technique called the
bone bridge amputation technique helped improve
comfort and stability for transtibial amputees.
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Normal results

The five-year survival rate for all lower extremity
amputees is less than 50%. For diabetic amputees, the
rate is less than 40%. Up to 50% of people who have
one leg amputated because of diabetes will lose the
other within five years. Amputees who walk using a
prosthesis have a less stable gait. Three to five percent
of these people fall and break bones because of this
instability. Although the fractures can be treated,
about one-half of amputees who suffer them then
remain wheelchair bound.

Resources

PERIODICALS

Edwards, Anthony R. “Study Helps Build Functional
Bridges for Amputee Patients.” Biomechanics (May 1,
2004): 17.

Jeffcoat, William. “Incidence of Amputation is a Poor
Measure of the Quality of Ulcer Care.” The Diabetic
Foot Summer (2004): 70-74.

OTHER

Amputation Prevention Global Resource Center Page.
http://www.diabetesresource.com.

ORGANIZATIONS

American Diabetes Association, 1701 North Beauregard

Street, Alexandria, VA, 22311, (800) 342-2383, Ask
ADA @diabetes.org, http://www.diabetes.org/.

Tish Davidson A.M.
Teresa G. Odle

I Amylase tests
Definition

Amylase is a digestive enzyme made primarily by
the pancreas and salivary glands. Enzymes are sub-
stances made and used by the body to trigger specific
chemical reactions. The primary function of the
enzyme amylase is to break down starches in food so
that they can be used by the body. Amylase testing is
usually done to determine the cause of sudden
abdominal pain.

Purpose

Amylase testing is performed to diagnose a num-
ber of diseases that elevate amylase levels. Pancreati-
tis, for example, is the most common reason for a high
amylase level. When the pancreas is inflamed, amylase
escapes from the pancreas into the blood. Within six to

GALE ENCYCLOPEDIA OF MEDICINE 4™ EDITION

KEY TERMS

Amylase—A digestive enzyme made primarily by
the pancreas and salivary glands.

Enzyme—A substance made and used by the body
to trigger specific chemical reactions.

Pancreatitis—Inflammation of the pancreas.

48 hours after the pain begins, amylase levels in the
blood start to rise. Levels will stay high for several
days before gradually returning to normal.

There are other causes of increased amylase. An
ulcer that erodes tissue from the stomach and goes into
the pancreas will cause amylase to spill into the blood.
During a mumps infection, amylase from the inflamed
salivary glands increases. Amylase is also found in the
liver, fallopian tubes, and small intestine; inflamma-
tion of these tissues also increases levels. Gall bladder
disease, tumors of the lung or ovaries, alcohol poison-
ing, ruptured aortic aneurysm, and intestinal strangu-
lation or perforation can also cause unusually high
amylase levels.

Precautions

This is not a screening test for future pancreatic
disease.

Description

Amylase testing is done on both blood and urine.
The laboratory may use any of several testing methods
that involve mixing the blood or urine sample with a
substance with which amylase is known to react. By
measuring the end-product or the reaction time, tech-
nicians can calculate the amount of amylase present in
the sample. More sophisticated methods separately
measure the amylase made by the pancreas and the
amylase made by the salivary glands.

Urine testing is a better long-term monitor of
amylase levels. The kidneys quickly move extra amy-
lase from the blood into the urine. Urine levels rise
six to 10 hours after blood levels and stay high
longer. Urine is usually collected throughout a 2- or
24-hour time period. Results are usually available the
same day.

Preparation

In most cases, no special preparation is necessary
for a person undergoing an amylase blood test.
Patients taking longer term urine amylase tests will
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Amyloidosis

be given a container and instructions for collecting the
urine at home. The urine should be refrigerated until it
is brought to the laboratory.

Aftercare

Discomfort or bruising may occur at the puncture
site or the person may feel dizzy or faint. Pressure to
the puncture site until the bleeding stops reduces bruis-
ing. Applying warm packs to the puncture site relieves
discomfort.

Normal results

Normal results vary based on the laboratory and
the method used.

Abnormal results

Eight out of ten persons with acute pancreatitis will
have high amylase levels, up to four times the normal
level. Other causes of increased amylase, such as mumps,
kidney failure, pregnancy occurring in the abdomen but
outside the uterus (ectopic pregnancy), certain tumors,
a penetrating ulcer, certain complications of diabetes,
and advanced pancreatic cancer, are further investi-
gated based on the person’s symptoms, medical his-
tory, and the results of other tests.

In kidney disease, the kidneys are not as efficient
at removing amylase from the blood. Amylase rises in
the blood, but stays at normal levels in the urine.

People with macroamylasia have large clumps of
amylase in their blood. These clumps are too large to
move through the kidney, so they stay in the blood.
Amylase levels in the blood will be high; levels in the
urine will be low.

Amylase levels may be low in severe liver disease
(including hepatitis), conditions in which the pancreas
fails to secrete enough enzyme for proper digestions
(pancreatic insufficiency), when toxic materials build
up in the blood during pregnancy (pre-eclampsia),
following burns, in thyroid disorders, and in advanced
cystic fibrosis. Some medications can raise or lower
levels.

Resources

BOOKS

Pagana, Kathleen Deska, and Timothy J. Pagana. Mosby’s
Manual of Diagnostic and Laboratory Tests. 4th ed. St.
Louis: Mosby, 2009.

Nancy J. Nordenson
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I Amyloidosis
Definition

Amyloidosis is a progressive, incurable, metabolic
disease characterized by abnormal deposits of protein
in one or more organs or body systems.

Demographics

Amyloidosis is a rare disease, occurring in about
eight of every one million people. It affects males
and females equally and usually develops after the
age of 40.

Description

Amyloid proteins are manufactured by malfunc-
tioning bone marrow. Amyloidosis, which occurs
when accumulated amyloid deposits impair normal
body function, can cause organ failure or death. At
least 15 types of amyloidosis have been identified.
Each one is associated with deposits of a different
kind of protein.

Types of amyloidosis

The major forms of this disease are primary sys-
temic, secondary, and familial or hereditary amyloi-
dosis. Another form of amyloidosis is associated with
Alzheimer’s disease.

Primary systemic amyloidosis usually develops
between the ages of 50 and 60. With about 2,000 new
cases diagnosed annually, primary systemic amyloido-
sis is the most common form of this disease in the
United States. Also known as light-chain-related amy-
loidosis, it may also occur in association with multiple
myeloma (bone marrow cancer).

Secondary amyloidosis is a result of chronic infec-
tion or inflammatory disease. It is often associated
with:

. familial Mediterranean fever (a bacterial infection
characterized by chills, weakness, headache, and
recurring fever)

. granulomatous ileitis (inflammation of the small
intestine)

. Hodgkin’s disease (cancer of the lymphatic system)

« leprosy

. osteomyelitits (bacterial infection of bone and bone
marrow)

« theumatoid arthritis

Familial or hereditary amyloidosis is the only
inherited form of the disease. It occurs in members of
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KEY TERMS

Amyloid—A waxy, starch-like protein.

Peripheral nerves—Nerves that carry information
to and from the spinal cord.

Stem cells—Parent cells from which other cells are
made.

most ethnic groups, and each family has a distinctive
pattern of symptoms and organ involvement. Heredi-
tary amyloidosis is thought to be autosomal domi-
nant, which means that only one copy of the
defective gene is necessary to cause the disease. A
child of a parent with familial amyloidosis has a 50-
50 chance of developing the disease.

Amyloidosis can involve any organ or system in
the body. The heart, kidneys, gastrointestinal system,
and nervous system are affected most often. Other
common sites of amyloid accumulation include the
brain, joints, liver, spleen, pancreas, respiratory sys-
tem, and skin.

Causes and symptoms

The cause of amyloidosis is unknown. Most
patients have gastrointestinal abnormalities, but
other symptoms vary according to the organ(s) or
system(s) affected by the disease. The affected organs
are rubbery, firm, and enlarged.

Heart

Because amyloid protein deposits can limit the
heart’s ability to fill with blood between beats, even
the slightest exertion can cause shortness of breath. If
the heart’s electrical system is affected, the heart’s
rhythm may become erratic. The heart may also be
enlarged and heart murmurs may be present. Conges-
tive heart failure may result.

Kidneys

The feet, ankles, and calves swell when amyloido-
sis damages the kidneys. The kidneys become small
and hard, and kidney failure may result. It is not
unusual for a patient to lose 20-25 1b (9-11 kg) and
develop a distaste for meat, eggs, and other protein-
rich foods. Cholesterol elevations that do not respond
to medication and protein in the urine (proteinuria)
are common.
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Nervous system

Nervous system symptoms often appear in
patients with familial amyloidosis. Inflammation and
degeneration of the peripheral nerves (peripheral neu-
ropathy) may be present. One in four patients with
amyloidosis has carpal tunnel syndrome, a painful
disorder that causes numbness or tingling in response
to pressure on nerves around the wrist. Amyloidosis
that affects nerves to the feet can cause burning or
numbness in the toes and soles and eventually weaken
the legs. If nerves controlling bowel function are
involved, bouts of diarrhea alternate with periods of
constipation. If the disease affects nerves that regulate
blood pressure, patients may feel dizzy or faint when
they stand up suddenly.

Liver and spleen

The most common symptoms are enlargement of
the liver and spleen. Liver function is not usually
affected until quite late in the course of the disease.
Protein accumulation in the spleen can increase the
risk of rupture of this organ due to trauma.

Gastrointestinal system

When amyloidosis affects the gastrointestinal
system, there may be bleeding, abdominal pain, con-
stipation, and diarrhea. Intestinal movement (motil-
ity) may be reduced, and absorption of food and other
nutrients may be impaired (leading to malnutrition).
The tongue may become inflamed, enlarged, and stiff.

Skin

Skin symptoms occur in about half of all cases of
primary and secondary amyloidosis and in all cases
where there is inflammation or degeneration of the
peripheral nerves. Waxy-looking raised bumps (pap-
ules) appear on the face and neck, in the groin, arm-
pits, or anal area, and on the tongue or in the ear
canals. Swelling, hemorrhage beneath the skin (pur-
pura), hair loss, and dry mouth may occur.

Respiratory system

Airways may be obstructed by amyloid deposits in
the nasal sinus, larynx and trachea (windpipe).

Diagnosis

Blood and urine tests can reveal the presence of
amyloid protein, but tissue or bone-marrow biopsy is
necessary to positively diagnose amyloidosis. Once the
diagnosis has been confirmed, additional laboratory
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tests and imaging procedures are performed to
determine:

« which type of amyloid protein is involved
« which organ(s) or system(s) have been affected
« how far the disease has progressed

Treatment
Traditional

The goal of treatment is to slow down or stop
production of amyloid protein, eliminate existing
amyloid deposits, alleviate underlying disorders (that
give rise to secondary amyloidosis), and relieve symp-
toms caused by heart or kidney damage. Specialists in
cardiology, hematology (the study of blood and the
tissues that form it), nephrology (the study of kidney
function and abnormalities), neurology (the study of
the nervous system), and rheumatology (the study of
disorders characterized by inflammation or degenera-
tion of connective tissue) work together to assess a
patient’s medical status and evaluate the effects of
amyloidosis on every part of the body.

Drugs

Colchicine (Colebenemid, Probeneaid), predni-
sone, (Prodium), and other anti-inflammatory drugs
can slow or stop disease progression. Bone-marrow
and stem-cell transplants can enable patients to toler-
ate higher and more effective doses of melphalan
(Alkeran) and other chemotherapy drugs prescribed
to combat this non-malignant disease.

Surgery can relieve nerve pressure and may be
performed to correct other symptom-producing con-
ditions. Localized amyloid deposits can also be
removed surgically. Dialysis or kidney transplantation
can lengthen and improve the quality of life for
patients whose amyloidosis results in kidney failure.
Heart transplants are rarely performed.

Home remedies

Although no link has been established between
diet and development of amyloid proteins, a patient
whose heart or kidneys have been affected by the
disease may be advised to use a diuretic or follow a
low-salt diet.

Prognosis

Most cases of amyloidosis are diagnosed after the
disease has reached an advanced stage. The course of
each patient’s illness is unique, but death resulting
from heart disease or kidney failure generally occurs
within a few years. Amyloidosis associated by multiple
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myeloma usually has a poor prognosis. Most patients
with both diseases die within one to two years.

Prevention

Genetic counseling may be helpful for patients
with hereditary amyloidosis and their families. Use of
Cholchicine in patients with familial Mediterranean
fever has successfully prevented amyloidosis.

Resources

BOOKS

Bashey, Asad, and Rafat Abonour. 100 Questions and
Answers About Myeloma. 2nd ed. Sudbury, MA: Jones
& Bartlett Publishers, 2008.

ORGANIZATIONS

Amyloidosis Foundation, 7151 N. Main St., Suite 2,
Clarkston, MI, 48346, http://www.amyloidosis.org.

Amyloidosis Network International, 7118 Cole Creek Drive,
Houston, TX, 77092-1421 (888) 269-5643.

National Organization for Rare Disorders, P.O. Box 8923,
New Fairfield, CT, 06812-8923 (800) 999-6673, http://
www.rarediseases.org.

Maureen Haggerty
Laura Jean Cataldo RN, EdD

I Amyotrophic lateral sclerosis
Definition

Amyotrophic lateral sclerosis (ALS) is a disease
that breaks down tissues in the nervous system (a
neurodegenerative disease) of unknown cause that
affects the nerves responsible for movement. It is also
known as motor neuron disease and Lou Gehrig’s
disease, after the baseball player whose career it ended.

Demographics

According to the National Institute for Neuro-
logical Disorders and Stroke, an estimated 20,000
Americans had ALS as of 2009, with some 5,000 peo-
ple diagnosed with the disease each year. Worldwide,
ALS is considered one of the most common neuro-
muscular diseases, affecting people of all races equally.
Onset of ALS most commonly occurs between ages 40
and 60, but younger and older people may also
develop ALS. Men are affected more often than
women.
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NORMAL SPINAL NEURON

Normal nerve fiber

Normal skeletal muscle

DISEASED SPINAL NEURON

Affected nerve fiber

\

Wasted skeletal muscle

Amyotrophic lateral sclerosis (ALS) is caused by the degeneration and death of motor neurons in the spinal cord and brain.

These neurons convey electrical messages from the brain to t

he muscles to stimulate movement in the arms, legs, trunk, neck,

and head. As motor neurons degenerate, the muscles are weakened and cannot move as effectively, leading to muscle wasting.
(lllustration by Electronic lllustrators Group. Reproduced by permission of Gale, a part of Cengage Learning.)

Description

Amyotrophic lateral sclerosis is a progressive dis-
ease of the central nervous system. “A” means “no,”
“myo” implies muscle cells, and “trophic” refers to
nourishment. The nerve cells that extend from the
brain to the spinal cord (upper motor neurons), and
from the spinal cord to the peripheral nerves (lower
motor neurons), for unexplained reasons, degenerate
and die. “Lateral” refers to the areas of the spinal cord
that are affected, and “sclerosis” occurs as hard tissue
replaces the previously originally healthy nerve.

The parts of the body that are not affected by ALS
are those areas not involved in the use of motor neurons.
The mind remains very sharp and in control of sight,
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hearing, smell, touch and taste. Bowel and bladder
functions are generally not affected. Amyotrophic lat-
eral sclerosis rarely causes pain, yet leaves patients
dependent on the care of others during advanced stages.

ALS progresses rapidly and paralyzed patients are
usually under the intensive care of nursing facilities or
loved ones. This can have a devastating psychological
effect on the family members and the patient. In most
cases ALS is fatal within two to five years, although
approximately 10% live eight years or more.

Risk factors

In most ALS cases, the disease occurs apparently
at random with no clearly identified risk factors.
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People do not have a family history of ALS are not
considered to be at risk for developing ALS.

Causes and symptoms

The cause of ALS is unknown, nor is it known
why ALS strikes some people and not others. The
symptoms of ALS are caused by the death of motor
neurons in the spinal cord and brain. Normally, these
neurons convey electrical messages from the brain to
the muscles to stimulate movement in the arms, legs,
trunk, neck, and head. As motor neurons die, the
muscles they enervate cannot be moved as effectively,
and weakness results. In addition, lack of stimulation
leads to muscle wasting, or loss of bulk. Involvement
of the upper motor neurons causes spasms and
increased tone in the limbs, and abnormal reflexes.
Involvement of the lower motor neurons causes per-
sistent muscle wasting and twitching (fasciculations).

Although many causes of motor neuron degener-
ation have been suggested for ALS, none has yet been
proven responsible. Results of recent research have
implicated toxic molecular fragments known as free
radicals. Some evidence suggests that a cascade of
events leads to excess free radical production inside
motor neurons, leading to their death. Why free rad-
icals should be produced in excess amounts is unclear,
as is whether this excess is the cause or the effect
of other degenerative processes. Additional agents
within this toxic cascade may include excessive levels
of a neurotransmitter known as glutamate, which may
over-stimulate motor neurons, thereby increasing
free-radical production, and a faulty detoxification
enzyme known as SOD-1, for superoxide dismutase
type 1. The actual pathway of destruction is not
known, however, nor is the trigger for the rapid degen-
eration that marks ALS. Further research may show
that other pathways are involved, perhaps ones even
more important than this one. Autoimmune factors or
premature aging may play some role, as could viral
agents or environmental toxins.

The disease starts slowly, affecting just one limb,
such as the hands or feet, and steadily progresses to
more limbs and muscles. When muscles lack the
proper nourishment they require, they begin to thin
and deteriorate. This condition is the hallmark of
amyotrophic lateral sclerosis. Muscle wasting is due
to the inability of degenerating motor neurons to elicit
a signal to the muscles that allow them to function and
grow. Common examples of symptoms for ALS are
muscle cramps and twitching, weakness in the hands,
feet, or ankles, speech slurring, and swallowing diffi-
culties. Other early symptoms include arm and leg
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KEY TERMS

Aspiration—Inhalation of food or saliva.

Bulbar muscles—Muscles that control chewing,
swallowing, and speaking.

Degeneration—Nerves progressively withering.

Fasciculations—Involuntary twitching of patient’s
muscles.

Voluntary muscle—A muscle under conscious
control, such as arm and leg muscles.

stiffness, foot drop, weight loss, fatigue, and difficulty
making facial expressions.

One of the earliest symptoms of ALS is weakness
in the bulbar muscles. These muscles in the mouth and
throat assist in chewing, swallowing, and speaking.
Weakness of these muscle groups usually cause prob-
lems such as slurred speech, difficulty with conversa-
tion and hoarseness of the voice.

As the disease progresses the respiratory muscles
(breathing muscles) weaken, resulting in increased dif-
ficulty with breathing, coughing and possibly inhaling
food or saliva. The potential for lung infection
increases and can cause death. Many patients find it
more comfortable and extend their lives when assisted
by ventilators at this stage of the disease. Communi-
cation becomes very difficult. One way to accomplish
feedback with others is to make use of the eyes. Blink-
ing is one mode that patients of amyotrophic lateral
sclerosis will be forced to utilize, in order to continue
communication.

As the disease progresses, victims gradually lose
the use of their feet, hand, leg, and neck muscles, and
paralysis results in affected muscle groups. They are
able to speak and swallow only with great struggle.
Sexual dysfunction is not affected. Breathing will
become increasingly difficult and the patients of ALS
may decide to prolong life with the use of assisted
ventilation, which may decrease the risks of death
from infections such as pneumonia.

Diagnosis

ALS is difficult to diagnose. There is no one set
way to test for the disease. A second opinion is fre-
quently recommended if ALS is suspected since it is a
fatal neurological disease. To date, there is no one test
or procedure to ultimately establish the diagnosis of
ALS. It is through a clinical examination and series of
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diagnostic tests, often ruling out other diseases that
mimic ALS, that a diagnosis can be established.

Examination

The diagnosis of ALS begins with a complete
medical history and physical exam, plus a neurological
examination to determine the distribution and extent
of weakness. The examinations are repeated at regular
intervals to assess whether symptoms are getting pro-
gressively worse.

Tests

A series of diagnostic tests are performed to rule
out and exclude other possible causes and diseases
that resemble ALS, such as tumors of the skull base
or high cervical spinal cord, thyroid disease, spinal
arthritis, lead poisoning, or severe vitamin
deficiency. Other possibilities to rule out include
multiple sclerosis, spinal cord neoplasm, polyarter-
itis, syringomyelia, myasthenia gravis, and muscular
dystrophy. Electro diagnostic tests such as electro-
myography (EMG) and nerve conduction velocity
(NCYV) are used to help diagnose ALS. Blood and
urine tests, spinal taps, x rays, and muscle and/or
nerve biopsy are performed, as well as magnetic res-
onance imaging (MRI), myelograms of the cervical
spine and CT (computed tomography) scans. ALS is
rarely misdiagnosed following a careful review of all
these tests.

Treatment

Currently, there is no cure for ALS and no treat-
ment that can significantly alter its course. Manage-
ment aims to control the symptoms that patients
experience. Emotional, psychological and physical
support, are provided to ease the difficulty associated
with this disorder.

Traditional

Moderate activities are recommended in the early
stages of the disease. Physical therapy can help
muscles stay active and delay the resulting weakness.
ALS patients are encouraged to maintain a healthy
diet and exercise regularly for as long as possible.
Education of ALS is very important in developing an
understanding of the disease, and is vital for family
members as well as patients.

A physical therapist works with an affected per-
son and family to implement exercise and stretching
programs to maintain strength and range of motion,
and to promote general health. Swimming may be a
good choice for people with ALS, as it provides a low—
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impact workout to most muscle groups. One result of
chronic inactivity is contracture, or muscle shortening.
Contractures limit a person’s range of motion, and are
often painful. Regular stretching can prevent contrac-
ture. Several drugs are available to reduce cramping, a
common complaint in ALS.

An occupational therapist can help design solutions
to movement and coordination problems, and provide
advice on adaptive devices and home modifications.

Speech and swallowing difficulties can be mini-
mized or delayed through training provided by a
speech-language pathologist. This specialist can also
provide advice on communication aids, including
computer-assisted devices and simpler word boards.

Nutritional advice can be provided by a nutrition-
ist. A person with ALS often needs softer foods to
prevent jaw exhaustion or choking. Later in the dis-
ease, nutrition may be provided by a gastrostomy tube
inserted into the stomach.

Mechanical ventilation may be used when breath-
ing becomes too difficult. Modern mechanical venti-
lators are small and portable, allowing a person with
ALS to maintain the maximum level of function and
mobility. Ventilation may be administered through a
mouth or nose piece, or through a tracheostomy tube.
This tube is inserted through a small hole made in the
windpipe. In addition to providing direct access to the
airway, the tube also decreases the risk aspiration.
While many people with rapidly progressing ALS
choose not to use ventilators for lengthy periods,
they are increasingly being used to prolong life for a
short time.

The progressive nature of ALS means that most
persons will eventually require full-time nursing care.
This care is often provided by a spouse or other family
member. While the skills involved are not difficult to
learn, the physical and emotional burden of care can
be overwhelming. Caregivers need to recognize and
provide for their own needs as well as those of people
with ALS, to prevent depression, burnout, and
bitterness.

Throughout the disease, a support group can pro-
vide important psychological aid to affected persons
and their caregivers as they come to terms with the
losses ALS inflicts. Support groups are sponsored by
both the ALS Society and the Muscular Dystrophy
Association.

Drugs
Only one drug has been approved by the Food

and Drug Administration (FDA) for treatment of
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ALS: riluzole (Rilutek). The drug appears to have a
positive effect in that it appears to extend the life of
ALS patients by about three months when taken reg-
ularly early in the disease, and shows a significant
slowing of the loss of muscle strength. Riluzole acts
by decreasing glutamate release from nerve terminals.
Experimental trials of nerve growth factor have not
demonstrated any benefit.

Another drug, Myotrophin (somatomedin C),
appears to prevent neuron loss and enhance neuron
generation in animal studies.

Alternative

Given the serious prognosis and absence of tradi-
tional medical treatments, it is not surprising that a
large number of alternative treatments have been tried
for ALS. Some studies suggested that amino—acid
therapies may provide some improvement for some
people with ALS. While individual reports claim ben-
efits for megavitamin therapy, herbal medicine, and
removal of dental fillings, for instance, no evidence
suggests that these offer any more than a brief psycho-
logical boost, often followed by a more severe letdown
when it becomes apparent the disease has continued
unabated. However, once the causes of ALS are better
understood, alternative therapies may be more inten-
sively studied. For example, if damage by free radicals
turns out to be the root of most of the symptoms,
antioxidant vitamins and supplements may be used
more routinely to slow the progression of ALS. Or, if
environmental toxins are implicated, alternative
therapies with the goal of detoxifying the body may
be of some use.

Prognosis

Amyotrophic lateral sclerosis normally progresses
rapidly and leads to death from respiratory infection
within three to five years. If the person involved is
young and the initial symptoms appear in the limbs,
the disease tends to develop more slowly. Improved
medical care prolongs the lives of ALS patients and
shows promise for more effective treatments in the
future.

Prevention

There is no known way to prevent ALS or to alter
its course.
Resources

BOOKS
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I Anabolic steroid use
Definition

Anabolic steroids are a class of man-made drugs
that are chemically related to the male hormone
testosterone.
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Description

Anabolic steroids are more accurately called ana-
bolic-androgenic steroids. This name defines their two
principle characteristics. Anabolic means to synthesize
or build up; thus anabolic steroids increase skeletal
muscle mass. Androgenic means involving male sexual
characteristics. Anabolic steroids are related to testos-
terone and affect the body the many of the same ways
as testosterone. Testosterone is the main hormone
responsible for male sexual characteristics. It stimu-
lates and maintains the male reproductive organs,
stimulates development of bones and muscle, pro-
motes skin and hair growth, and can influence emo-
tions and sex drive. In males, the testes produce
testosterone with a small amount also secreted by the
adrenal glands. Women have only the small amount of
testosterone produced by the adrenal glands.

Several hundred different types of anabolic ste-
roids have been synthesized in attempts to maximize
their benefits and minimize side effects. As of 2009, not
a single anabolic steroid had been manufactured that
was free of negative side effects. In many developing
countries, anabolic steroids can be purchased without
a prescription. However, in the United States, they
have been controlled substances since 1991. Possession
of an anabolic steroid without a prescription is illegal
and can result in a maximum one-year prison sentence
and a minimum fine of $1,000 fine for the first offense.

Medical uses

Anabolic steroids were first developed in the
1930s in Europe in an effort to produce a drug to
treat conditions where the testes did not secrete
enough testosterone. Physicians tried using these
drugs for many other purposes in the 1940s and
1950s with limited success. Disadvantages outweighed
benefits for most purposes, and during the later deca-
des of the twentieth century, medical use in North
America and Europe was restricted to a few condi-
tions. These include:

« Bone marrow stimulation: During the second half of
the twentieth century anabolic steroids were the
mainstay of therapy for hypoplastic anemia not due
to nutrient deficiency, especially aplastic anemia. In
the twenty-first century anabolic steroids have been
replaced by synthetic protein hormones that selec-
tively stimulate growth of blood cell precursors oth
fewer side effects.

« Growth stimulation: From the 1960s through the
1980s, anabolic steroids were used heavily by pedia-
tric endocrinologists to treat children with growth
failure. The availability of synthetic growth hormone
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Adrenal gland—An endocrine gland located above
each kidney. The inner part of each gland secretes
epinephrine (adrenaline) and the outer part secretes
steroid hormones.

Androgen—A natural or artificial steroid that acts as
a male sex hormone. Androgens are responsible for
the development of male sex organs and secondary
sexual characteristics.

Androstenedione—Also called “andro,” this hor-
mone occurs naturally during the making of testos-
terone and estrogen.

Catabolic—A metabolic process in which energy is
released through the breakdown of complex mole-
cules into simpler ones.

Corticosteroids—A steroid hormone produced by
the adrenal gland and involved in metabolism and
immune response.

Estrogen—Any of several steroid hormones, produced
mainly in the ovaries, that stimulate estrus and the devel-
opment of female secondary sexual characteristics.

(GH) and increasing social stigmatization of ana-
bolic steroids has significantly reduced their use for
this purpose.

Stimulation of appetite and preservation of muscle
mass: Anabolic steroids are given to treat chronic
wasting syndrome in people with diseases such as
cancer and HIV/AIDS.

Induction of male puberty: Androgens sometimes
are given to boys distressed about extreme delay of
puberty. Testosterone is, as of 2009, nearly the only
androgen used for this purpose, but synthetic ana-
bolic steroids often were used prior to the 1980s.

Treatment of breast cancer: Testosterone has been
reported to slow the development of some, but not
all, breast cancer in some women.

Treatment of hypogonadism: The average adult male
naturally produces 2.5-11 milligrams (mg) of testos-
terone daily. Testosterone is given as a replacement
hormone if the testes either do not produce enough
hormone or if the testes are damaged or removed
(e.g., in testicular cancer).

Abuse of steroids

Soon after the first anabolic steroids were synthe-
sized, experimenters realized that these compounds
caused an increase in muscle mass in laboratory

210

Hormone—A chemical messenger that is produced
by one type of cell and travels through the blood-
stream to change the metabolism of a different type
of cell.

Hypoplastic anemia—Anemia that is characterized
by defective function of the blood-forming organs
(such as bone marrow) and is caused by toxic agents
such as chemicals or x rays. Anemia is a blood
condition in which there are too few red blood
cells or the red blood cells are deficient in
hemoglobin.

Progestin—Female steroid sex hormones.

Prohormones—A physiologically inactive precursor
of a hormone.

Prostate gland—An O-shaped gland in males that
secretes a fluid into the semen that acts to improve
the movement and viability of sperm.

Testosterone—A male steroid hormone produced in
the testes and responsible for the development of
secondary sex characteristics.

animals. This soon led to the abuse of these drugs by
bodybuilders and weightlifters. Anabolic steroid use
spread to elite athletes looking for an edge in strength
and speed. By the 1950s some Olympic athletes, pri-
marily from the Soviet Union, East Germany, and
other Eastern European countries, were taking large
doses of steroids that allowed them to dominate their
sports. Many of the male athletes developed such
enlarged prostate glands (a gland near that surrounds
the urethra that aids in semen production) that they
needed a tube inserted into their urethra in order to
urinate. Some of the female athletes developed so
many male physical characteristics (e.g., low voices,
facial hair, male musculature) that chromosome tests
were necessary to prove that they were female.

Concerns over the growing illicit market and the
prevalence of abuse, combined with the possibility of
harmful long-term effects of steroid use, led the United
States Congress in 1991 to place anabolic steroids in
Schedule IIT of the Controlled Substances Act (CSA).
The CSA defines anabolic steroids as any drug or hor-
monal substance chemically and pharmacologically
related to testosterone (other than estrogens, progestins,
and corticosteroids) that promotes muscle growth.

On January 20, 2005, the Anabolic Steroid Con-
trol Act of 2004 took effect, amending and expanding
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the Controlled Substance Act by placing both ana-
bolic steroids and prohormones (substances the body
can convert into anabolic steroids) on the controlled
substance list and making possession of the banned
substances a federal crime. Also in 2005, Major
League Baseball (MLB), amid long-time rumors of
anabolic steroid abuse among players, was rocked by
the publication of Juiced by former Oakland Athletics
outfielder Jose Canseco who alleged steroid abuse was
wide spread in professional baseball. In response,
Congress held hearings in March 2005 on steroid
abuse in the MLB, subpoenaing such baseball super-
stars as home run champion Mark McGwire, Sammy
Sosa, and Curt Schilling to testify. MLB officials
promised a crackdown on anabolic steroid use
among players. Nevertheless, steroid use continued,
and in 2007, Barry Bonds, baseball’s all-time home
run leader was indicted for illicit steroid use. In that
same year, the United States Drug Enforcement
Agency, in conjunction with many other federal agen-
cies, broke up 56 illegal laboratories producing ste-
roids and seized 11.4 million steroid dosage units and
242 kilograms of raw Chinese steroid power as part of
a two-year investigation known as Operation Raw
Deal.

Most illicit anabolic steroids are sold at gyms,
bodybuilding competitions, and through the mail
and Internet. Many of these substances or the raw
materials to make them are smuggled into the United
States from countries where their possession without a
prescription is legal (e.g., China, Mexico). The drugs
are available both as pills and injectable liquids. Ana-
bolic steroids commonly encountered on the illicit
market include: boldenone (Equipoise), ethlestrenol
(Maxibolin), fluoxymesterone (Halotestin), methan-
driol, methandrostenolone (Dianabol), methyltestos-
terone, nandrolone (Durabolin, DecaDurabolin),
oxandrolone (Anavar), oxymetholone (Anadrol), sta-
nozolol (Winstrol), testosterone (including sustanon),
and trenbolone (Finajet). In addition, new anabolic
steroid compounds specifically designed to be unde-
tectable by current drug tests are constantly being
developed. Many of these drugs are produced in unsa-
nitary, illicit laboratories with little or no quality con-
trol. In addition, many counterfeit products that do
not contain any steroids or that are mislabeled relative
to the type and dose of steroid they contain are sold
over the Internet.

Steroid abuse has spread downward from elite
and professional athletes to college and then high
school athletes and younger. According to the a survey
by the United States Centers for Disease Control and
Prevention 