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Far better it is to dare mighty things, to win glorious triumphs even
though checkered by failure, than to take rank with those poor
spirits who neither enjoy much nor suffer much because they live
in the grey twilight that knows not victory nor defeat.

—Theodore Roosevelt
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INTRODUCTION

From birth until death, the human body is
under relentless attack by hordes of living
organisms that compete for survival in our
environment. The air we breathe, the food we
eat, the ground we walk on, the water we
drink, the buildings we live in, the vegetation
that surrounds us—all harbor infectious
organisms.

These agents of infectious disease come in
all shapes and sizes, from microscopic
viruses, bacteria, and protozoans to foot-long
parasitic worms. While these germs may vary
wildly in appearance, they all share a depen-
dence on human beings for at least part of
their life cycle. They enter the body by hitch-
ing a ride in contaminated food or beverages,
or by invading the genital tract or the eyes.
They may attack even before birth, passing
through the mother’s placenta where they
attack the developing cells of the fetus so that
the baby may be diseased or deformed at
birth. ‘

Luckily, the human body is not defenseless
against this ever-present danger. Because the
human environment is biologically hostile,
our bodies have developed exquisitely sensi-
tive methods that react quickly in the pres-
ence of infectious organisms. The skin and the
immune system are the body’s primary meth-
ods of preventing infection, and when intact
they can protect admirably well. But when
these barriers break down or are affected by
another disease, the body becomes vulnerable
to invasion by a frightening array of microor-
ganisms both mild and deadly.

Of all the dangers threatening life on the
planet today, the threat of infectious disease
is one of the most insidious. Most Americans
are unaware of the danger that still exists
from new and emerging infections through-
out the world. The developed world has
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become complacent with the belief that mod-
ern science had triumphed over the deadly
infectious diseases of our grandparents’ gen-
eration—cholera, tuberculosis, malaria, diph-
theria, smallpox, influenza, polio.

It is not so.

Diseases we thought we had conquered
long ago have returned with new virulence.
In Kentucky, a particularly nasty form of TB
that spreads like wildfire appears to infect
almost everyone who comes in contact with a
carrier. In Texas, an especially virulent strain
of group A strep killed 18 residents in 3
months, 6 of them children.

Modern transatlantic air travel is capable of
transferring infections from one city to
another and from one country to another in a
matter of minutes to hours. What once took
tens or hundreds of years can today be accom-
plished overnight.

Even as we struggle with the ancient infec-
tions, new viruses may still appear. The
human immunodeficiency virus and AIDS
showed us that previously unknown viruses
can emerge at any time to threaten the
world’s health, even as the older diseases gain
new strength. These new dangers are growing
even as antibiotics are becoming less effective.
In late 1997 a deadly new strain of influenza—
the H5 “bird flu”—crossed from chickens to
humans, killing a group of young and healthy
Hong Kong citizens before the government
took drastic measures to contain the disease
by killing every chicken in Hong Kong. The
flu was of enormous concern because scien-
tists believed that no human anywhere in the
world had immunity to this new virus. Had it
continued to spread and mingled with more
common influenza viruses, the flu could have
developed into the next pandemic that scien-
tists fully expect sometime in the future.
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The fight between human and microbe is a
struggle of epic proportions. It is not a fight
that is won easily. Still, modern medicine has
far more ability to combat new and emerging
infections than did our ancestors long ago.
Modern methods of tracking disease can pin-
point problem areas and move to contain
them before the problem gets worse. At least
in the developed world, better methods to
control the spread of disease organisms,
including better sanitation, water purification,
clean housing, pest control, personal hygiene,
and quarantine procedures have vastly
improved the health of its people. Vaccines
together with general better health and nutri-
tion have boosted immunity.

This book is designed as a guide and refer-
ence to a wide range of infectious diseases
and their causes, and to additional informa-
tion and addresses of organizations that deal
with infectious disease. It is not a substitute for
prompt medical attention from a medical profes-

sional trained in the treatment of infectious dis-
ease. All cases of suspected infectious disease
should immediately be reported to a physi-
cian for treatment.

Information in this book comes from the
most up-to-date sources available and
includes some of the most recent research in
the field of infectious disease. Readers should
keep in mind, however, that changes occur
very rapidly in this field. Because space limi-
tations made it impossible to include all of the
information in this very large specialty, a
detailed bibliography has been provided for
readers who seek additional sources of infor-
mation. To reduce the number of cross-refer-
ences, all drugs used to treat infectious
disease are included in a separate list at the
back of the book. All other entries are cross-
referenced, and appendices provide addi-
tional information.

—Carol Turkington
Lancaster, Pennsylvania
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abscess An inflammatory pus-containing
nodule that is usually caused by a bacterial
infection. The pus is made up of dead and live
microorganisms, and destroyed tissue from
. white blood cells carried to the area to fight
the infection. An abscess may either grow
larger or smaller depending on whether the
white blood cells or the bacteria win the fight.
Abscesses may be found in the soft tissue
beneath the skin (such as the armpit or groin),
where a large number of lymph glands are
located.

Cause While bacteria (such as staphylo-
cocci) are the most common cause of
abscesses, fungal infections sometimes cause
abscesses as well.

Diagnosis Abscesses can usually be diag- -

nosed by sight, although a scan (such as CAT
or MRI) may be used to confirm the diagnosis.

Treatment Antibiotics are usually pre-
scribed to treat a bacterial infection, and anti-
fungal agents will treat fungal infections.
However, the lining of the abscess cavity
tends to cut down on the amount of the drug
that can pass from the blood into the source of
the infection. Therefore, the cavity itself needs
to be drained by cutting through the lining.
This allows the pus to escape through a
drainage tube or by leaving the cavity open to
the skin. Many abscesses heal after simple
drainage; others require both drainage and
drug treatment.

Acinetobacter A genus of aerobic bacteria,
of the family Neisseriaceae. The genus do not
produce spores or move of their own accord.
Found everywhere in nature, some members
of the family can cause illness in humans.

acquired immunodeficiency syndrome (AIDS)
A usually fatal viral disease of the immune

system for which there is no immunization
and no cure as yet. The disease has a crippling
effect on the human immune defense system,
rendering the victim unable to fight off many
types of other infections, and prone to certain
cancers. Eventually, these infections or can-
cers in themselves may be fatal. First identi-
fied in 1980, AIDS was soon recognized as
epidemic throughout the world. The domi-
nant feature of late AIDS is an extreme wast-
ing and weight loss, leading to its nickname
of “slim disease” in Uganda, the heart of the
epidemic.

The World Health Organization (WHO)
estimates that 17 million people are infected
with HIV (human immunodeficiency virus,
the viral cause of AIDS) and 4 million have
full-blown AIDS; more than 90 percent of all
people with AIDS live in Third World coun-
tries. The largest number of AIDS cases (more
than 2.5 million) is found in sub-Saharan
Africa, where more than 10 million people
with HIV live. In the United States, AIDS is
still primarily a disease of homosexual and
bisexual males (making up 47 percent of all
reported cases in 1993), although IV drug
users make up a large percentage of the total.
The WHO estimates that by the year 2000, 40
million people around the world could be
infected.

No one knows where the human virus
originated. One theory is that the virus
existed undetected for centuries in isolated
African villages. Since a person can harbor the
virus for years before developing AIDS, and
because rural Africans often contract many
diseases that kill them at an early age, it’s pos-
sible that the virus could have been infecting
people for a very long time without being
identified. Other scientists believe the virus
somehow “jumped” from infected African
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monkeys to humans fairly recently, since
viruses in monkeys are genetically similar to
the HIV. However, trying to place the origin
of HIV infection in Africa angers many people
who feel this is blaming Africa for the AIDS
problem.

The earliest documented case of HIV infec-
tion was located in a 1959 blood sample from
central Africa. Epidemiologists believe the
virus may have traveled from Africa to the
United States during the mid-1970s, where it
was first transmitted via anal intercourse
among gay men in New York and San Fran-
cisco. The Rwanda capital of Kigali and the
capital of Zaire both reported epidemics in
1980, and by 1982 Uganda and Zambia
reported similar epidemics.

Within 10 years, U.S. scientists began to
notice among young gay men an outbreak of
formerly rare diseases such as PNEUMOCYSTIS
CARINII pneumonia and KAPOSI'S SARCOMA
that had previously been found only in those
with damaged immune systems. Next, IV-
drug users began to come down with the dis-
ease, together with hemophiliacs and others
who received blood transfusions or blood
products.

By 1991, the cumulative number of cases
from 52 African countries was almost 93,000,
increasing to an estimated 7.5 million people
in 1993 infected with HIV in sub-Saharan
Africa. By 1994, scientists reported as many as
30 different strains of HIV that often escape
conventional tests to detect their presence in
blood. (The new strains, first isolated in
Cameroon, had not yet been detected in the
United States.) -

AIDS is being diagnosed in more Ameri-
cans than ever, according to new statistics
from the U.S. Centers for Disease Control and
Prevention, but it’s claiming fewer lives. The
greatest increase in new cases is showing up
among certain groups of young people, espe-
cially heterosexuals, women, and African
Americans. The incidence among young black
heterosexual women rose almost 160 percent

from 1990 to 1995, the largest increase in all
groups of young people. Incidence among all
young women rose more than 70 percent;
incidence among young men remained
unchanged. The only significant decrease in
AIDS incidence in the United States occurred
among young white gay and bisexual men,
with a 30 percent decrease in new cases from
1990 to 1995.

However, for the first time since the disease
was reported, there was no increase in the rate
of HIV-related deaths in 1995, according to
the CDC. The death rate has leveled off and is
expected to plummet with the spread of
newer antiviral drug treatment. Health
experts in New York said that HIV-related
deaths in that city had dropped from a peak
of 7,000 a year in 1994 and 1995 to 5,000 in
1996. Similar decreases have been seen in
other cities. The drop in deaths coincided
with the introduction of improved antiviral
drugs.

Cause AIDS is caused by the HUMAN
IMMUNODEFICIENCY VIRUS (HIV, also called the
AIDS virus) that is found in all body fluids of
infected people. However, only blood, semen,
vaginal discharge, and breast milk have
enough of the virus to spread it readily to oth-
ers. The virus attaches to and attacks the
helper T cells in the white blood cells. White
blood cells are a part of the immune system
and help fight infection and disease. When
the immune system is damaged, it can’t keep
the body healthy. In AIDS, T cells die slowly
as the HIV invades and destroys them.

HIV is the third of five human RETRO-
VIRUSES identified since 1980, although scien-
tists believe there are more retroviruses in
existence. (A retrovirus contains an enzyme—
reverse transcriptase—that converts viral
RNA into a DNA copy that becomes part of
the host cell’'s DNA.) HIV is part of a class of
retroviruses known as lentiviruses, ordinarily
associated with arthritis and anemia. (Lenti-
viruses are retroviruses that cause slowly pro-
gressive, usually fatal diseases.)



In the case of the HIV, the virus attaches
itself to the cells that control the immune sys-
tem (the T lymphocytes). Once inside this T
cell, the virus releases its RNA with a chemi-
cal that allows it to join the cell’s own DNA.
All offspring of this altered T cell therefore
contains the virus’s genetic code. The T cell
produces new HIVs, which destroy the host
cell as they are created.

HIV is spread by sexual contact with an
infected person, by needle-sharing among
injecting drug users, or (now rarely) through
blood or blood-product transfusions. An
infected mother may spread the virus to her
unborn baby before or during birth or during
breast-feeding. In the health care setting,
workers have been infected with HIV after
being stuck with a needle containing HIV-
infected blood, or (rarely) when infected blood
enters an open cut or splashes into a mucous
membrane. There has been only one demon-
strated case of patients being infected by a
health care worker, which involved transmis-
sion from an infected dentist to five of his
patients. In investigations of more than 15,000
patients of 32 HIV-infected doctors and den-
tists, not one other case of this type of trans-
mission has been found.

A person cannot get AIDS from someone
else by touching, sneezing or coughing, shar-
ing eating or drinking utensils, or from a
swimming pool or other public place. AIDS is
not spread from tears, urine, sweat, or saliva.
In thousands of households where families
have cared for AIDS patients, AIDS has not
been transmitted via sharing laundry, kitchen
or bathroom facilities, meals, eating utensils,
drinking cups or glasses.

There has been no known risk of HIV trans-
mission to coworkers, clients, or consumers.
Food service workers known to be HIV in-
fected need not be restricted from work, unless
they have other infections such as diarrhea or
HEPATITIS A, which are readily contagious.

HIV has not been transmitted through
closed-mouthed kissing, although open-
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mouthed kissing is not recommended by the
Centers for Disease Control because of the
slight risk of contact with blood. No case of
AIDS has ever been reported to the CDC that
occurred from any kind of kissing.

While a tiny amount of HIV has been
found in saliva and tears, it is important to
understand that this does not necessarily
mean that it can be transmitted by contact
with tears. No virus has been found in sweat.

While many people have been concerned
about the possibility of transmission via insect
bites, CDC studies have shown no evidence
that insects can transmit HIV, even in areas
where there are many cases of AIDS and large
populations of insects. This could be because
when an insect bites a person, it doesn’t inject
its own, or a previous person’s, blood into the
new victim; instead, it injects its own saliva.
Some diseases (like MALARIA or YELLOW
FEVER) are transmitted by saliva, but HIV lives
for only a short time within an insect. Even if
a mosquito carried the virus, it doesn’t
become infected and can't transmit the virus
to the next person it bites.

Diagnosis The presence of HIV is deter-
mined by a blood test that shows antibodies to
HIV, The disease is defined as a positive AIDS
test and a T-cell count less than 200. (A healthy
person’s T-cell count should be more than 440.)
In May 1996, the FDA approved the first HIV
test system with a home-use blood collection
kit to test for HIV infection. A second test kit
was approved in July. Scientists hope that the
reliable home test kits will make diagnosis eas-
ier and more accessible. In June 1996, the FDA
approved a highly reliable new home test that
does not require a blood sample, but instead
uses a treated cotton pad to collect a tissue
sample from between the gum and cheek. The
sample is tested for antibodies to HIV.

Symptoms A person who has been
infected with the AIDS virus may not have
any symptoms for months or even years.
Many patients remain relatively healthy from
8 to 11 years after being infected.
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While symptoms are different from one
person to the next, early signs often include
lymph node swelling in neck, jaw, armpit, or
groin. Other signs include night sweats,
fatigue, weight loss, fever and cough, THRUSH,
or diarrhea. After some time, many AIDS
patients develop other infections and cancers,
including Kaposi’s sarcoma, non-Hodgkin’s
lymphoma, pneumocystis carinii, CYTOMEGA-
LOVIRUS, TOXOPLASMOSIS, MYCOBACTERIUM
AVIUM COMPLEX, or TUBERCULOSIS.

Treatment While at present there is no
cure for AIDS, intensive research has pro-
duced new medications that can prolong life.
There are three groups of medicines that cur-
rently treat AIDS: antiviral drugs, prophylac-
tic medicines to protect against certain
infections, and other drugs to fight infections
and cancer.

An enormous number of new antiretroviral
drugs for treating HIV infection have been
introduced, including new nucleoside agents,
the first generation of HIV protease inhibitors,
and non-nucleoside reverse transcriptase
inhibitors (NNRTIs). In addition, tests to eval-
uate how much virus is circulating in a
patient’s blood make it possible to monitor
the effectiveness of these drugs. This combi-
nation of new agents for HIV infection,
together with new ways to monitor the effec-
tiveness of therapy, has significantly
improved the prognosis for today’s HIV-
infected patients. Combination therapy, the
use of more than one antiretroviral drug at a
time, is often implemented. By combining
several drugs, the likelihood that a patient
will develop resistance is much lower.

Reverse transcriptase inhibitors are
divided into two groups: the nucleoside and
the non-nucleoside drugs. Nucleoside reverse
transcriptase  inhibitors (NRTIs) include
zidovudine (ZDV), didanosine (ddI), zal-
citabine (ddC), and lamivudine (BTC). They
are used primarily in combination with NNR-
TIs and protease inhibitors because of their
potent effect. Non-nucleoside reverse tran-

scriptase inhibitors include nevirapine (NVP)
and delavirdine (DLV).

A third category of drugs are the protease
inhibitors. These compounds interfere with a
viral enzyme, preventing the formation of
new infectious virus. The FDA has approved
for protease inhibitors: saquinavir (Invirase),
indinavir (Crixivan), ritonavir (Norvir), and
nelfinavir (Viracept), for use in combination
with NRTIs like ZDV and 3TC. A number of
other HIV protease inhibitors are currently
under development.

Prevention Abstinence from sexual con-
tact and not sharing needles is the only sure
way to prevent AIDS. Other than that, using a
latex (rubber) condom during sexual inter-
course is the best protection against the sexual
transmission of HIV. Latex condoms should
always be used for oral, anal, and vaginal sex
in any relationship or if there is a chance that
either partner is infected. Condom manufac-
turers in the United States electronically test
all condoms for holes and weak spots. In
addition, the FDA requires that manufactur-
ers use a water test to examine samples from
each batch for leakage. Only water-based
lubricants should be used with latex condoms
because oil-based lubricants, such as petro-
leum jelly, weaken natural rubber.

For people allergic to latex, the FDA has
approved several polyurethane condoms,
which are comparable to latex as a barrier to
sperm and HIV virus.

In the United States, blood and blood prod-
ucts have been tested since 1985 for the ATDS
virus and are considered safe. In addition, the
FDA inspects the more than 3,000 donor cen-
ters where blood and blood components are
collected and processed. The risk of HIV
infection from transfusions has dropped from
1in 2,500 units of blood in 1985 to 1 in 440,000
to 640,000 units by the end of 1995.

Although 13 experimental AIDS vaccines
have been tested on more than 1,500 U.S. vol-
unteers since 1988, the federal government
has rejected large-scale immunization.



Outside the body, the HIV is easily killed
by common disinfectants such as alcohol or
peroxide.

actinomycosis A bacterial infection caused
by Actinomyces israelii or Arachnia propionica,
bacteria normally present in the mouth and
tonsils that can cause infection when intro-
duced into broken tissue. It’s possible to
transmit the bacteria via a human bite.

Abdominal actinomycosis usually follows
an acute inflammatory process in the stomach
or intestines such as appendicitis. General-
ized actinomycosis may involve the skin,
brain, liver, and urogenital system. A pelvic
form of abdominal actinomycosis may occur
with the use of an intrauterine contraceptive
device.

Symptoms The most common form of the
disease affects the mouth and jaw, causing a
painful swelling. Small openings later
develop on the skin of the face, discharging
pus and characteristic yellow granules. Poor
oral hygiene may contribute to this particular
manifestation.

Diagnosis A diagnosis is usually con-
firmed by the presence of the microorganism.

Treatment All forms of the disease can be
treated with penicillin, which is usually suc-
cessful, although treatment may be needed
for several months in severe infections. Peni-
cillin is the drug of choice, but other antibi-
otics are also effective. Adequate surgical
drainage is important, together with bed rest
and proper diet.

adenovirus A family of more than 40 DNA-
containing viruses identified by sequential let-
ters and numbers that cause infections of the
eyes, upper respiratory tract, and gastroin-
testinal system. Whereas some adenoviruses
attack only animals, the ones that inhabit
humans account for 2 percent of all respiratory
illness from mild flu to PNEUMONIA.

After the illness fades away, the virus per-
sists in the tonsils, adenoids, and other lymph
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tissue. Adenoviruses do not become latent
(like the HERPES viruses) but instead repro-
duce constantly and slowly.

The virus was first isolated in adenoids
back in the 1950s, but the virus probably was
causing respiratory illnesses long before that.
Respiratory disease caused by adenoviruses
has been a problem since the Civil War and
was known as acute respiratory disease
(ARD) during World War IL. The viruses are
still found among adults, usually as a cold or
upper respiratory infection. There is no vac-
cine against this virus family.

Aedes A genus of mosquito found widely in
tropical and subtropical areas. Several species
are capable of transmitting to humans dis-
ease-causing organisms that cause a variety of
illnesses, including DENGUE FEVER, EASTERN
EQUINE ENCEPHALITIS, ST. LOUIS ENCEPHALITIS,
and YELLOW FEVER.

Aedes albopictus mosquito Also called the
Asian tiger, this type of mosquito can trans-
port the dengue virus. This mosquito, now
found in the United States, entered Houston,
Texas, after hitching a ride with a used tire
shipment from Japan in 1995. It is now estab-
lished in 17 states.

Although this mosquito has not yet caused
any known cases of DENGUE FEVER in the
United States, it was found to carry another
dangerous  arbovirus—EASTERN  EQUINE
ENCEPHALITIS—in locations around a Florida
tire dump.

AIDS See ACQUIRED IMMUNODEFICIENCY SYN-
DROME.

alveolar hydatid disease See ECHINOCOCCOSIS.

amebiasis (amoebiasis) Also known as
amoebic dysentery, this infection of the liver
or intestine is caused by the parasite Enta-
moeba histolytica, normally found in the
human intestinal tract and feces. It is most
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serious in infants, the elderly, and those with
impaired immune systems.

Anyone can get the disease, but it is found
more often in homosexual males, and those
arriving from tropical or subtropical areas and
those in institutions. Some people carry the
parasite for weeks to years, often without
symptoms.

Cause Food can be tainted with the proto-
zoa through fecal contamination, such as
when infected food handlers don’t wash their
hands after using the bathroom. A person
contracts the disease by swallowing the cyst
stage of the parasite in contaminated food or
water. The disease can also be spread by per-
son-to-person contact, especially during anal
intercourse.

Symptoms If there are symptoms, they
may include tenderness over the abdomen
and liver, abdominal pain, jaundice, loose
morning  stools, diarrhea, nervousness,
anorexia, weight loss, and fatigue. Symptoms
usually occur from a few days to a few
months after exposure, but usually within
two to four weeks. Most people exposed to
the disease don’t become seriously ill.

Rarely, the parasite will invade the body
beyond the intestines, causing a more serious
infection (such as a liver abscess).

Diagnosis The disease is diagnosed by
examining stools under a microscope; multi-
ple samples of fresh feces may have to be stud-
ied because the number of parasites changes
from day to day, and they are hard to see.

Treatment Metronidazole is often effec-
tive in curing the infection. It is not usually
necessary to isolate an infected person, since
casual contact at work or school is not likely
to transmit the disease. Special precautions
may be needed by food handlers or children
enrolled in day care.

Prevention Careful handwashing after
going to the bathroom and proper disposal of
sewage can help prevent the disease. Infected
patients should refrain from intimate contact
until effectively treated.

amebic abscess A collection of pus in the
liver caused by the protozoan parasite En-
tamoeba histolytica. When the organism’s cysts
are ingested in contaminated food or water,
they pass into the intestine and, from there,
into the intestinal walls.

Symptoms Nausea and vomiting, abdom-
inal pain, and severe diarrhea.

Treatment Oral  metronidazole and
chloroquine.

amebic carrier state A condition in which a
patient may carry amebic organisms without
showing symptoms of infection. A carrier
appears to be healthy, but subsequently may
develop the amebic infection. The carrier is
always contagious if feces aren’t disposed of
carefully.

American Lyme Disease Foundation, Inc. A
national nonprofit organization created to
advance research, treatment, prevention, and
public awareness of Lyme Disease throughout
the United States. Public and professional
education are a major focus of the foundation.
The group offers a toll-free information num-
ber and an established national physician
referral system. In addition, members pro-
duce educational videos for both the elemen-
tary and junior high school levels.

For more information, contact the Ameri-
can Lyme Disease Foundation, Inc., Mill Pond
Offices, 293 Route 100, Suite 204, Somers, NY
10589; telephone (914) 277-6970 or (800) 876-
LYME; fax (914) 277-6974.

aminoglycosides A family of antibiotics that
include gentamicin, amikacin, kanamycin,
neomycin, streptomycin, and tobramycin.
These drugs may be toxic to the nerve
involved in balance or hearing and can dam-
age kidney function.

amoeba (ameba) A microscopic single-celled
parasite that is a type of protozoan that takes
different shapes as it moves through its watery



world. When an amoeba senses food (such as
bacteria), it heads in that direction by stretch-
ing out a “pseudopod” (false foot) until it is
right beside the food. Then the pseudopods
stretch out and around the food, trapping it.

Amoeba reproduce by cell division at an
extremely fast rate—thousands of generations
in one day. However, most of the cells die
almost as quickly as they reproduce.

Several species prey on humans, including
Entamoeba coli and E. histolytica.

anaerobic bacterial infections A bacterial
infection that flourishes in complete or
almost complete absence of oxygen, such as
CLOSTRIDIUM BOTULINUM. These bacteria
(called anaerobes) are found throughout
nature and in the body. Infections are usually
found in deep puncture wounds that are not
exposed to air, or in damaged tissue as the
result- of trauma, tissue death (necrosis), or
an overgrowth of bacteria. Anaerobic organ-
isms can lead to GANGRENE, TETANUS, or
BOTULISM.

ancylostomiasis See HOOKWORM DISEASE.

anisakiasis A type of food poisoning caused
by the parasitic worm Anasakis simplex (her-
ring worm) or related worms that are found
in sushi, the Japanese dish made of raw fish.

Fewer than 10 cases are diagnosed in the
United States every year; however, it is sus-
pected that many cases go undiagnosed.
Japan has the highest number of cases
because of the large amounts of raw fish eaten
there.

Anisakiasis can be misdiagnosed as acute
appendicitis, Crohn’s disease, peptic ulcer, or
cancer of the intestine.

 Cause The parasitic worm Anisakis sim-
plex infests small crustaceans eaten by many
kinds of fish, dolphins, and whales. Fertilized
eggs from the female parasite are eliminated
by the host fish, which develop into larvae
that hatch in salt water.

anthrax 7

The disease is transmitted by raw, under-
cooked, or insufficiently frozen fish and shell-
fish. Its incidence is expected to increase with
the increasing popularity of sushi and sashimi
bars. In addition to sushi, sashimi, and
ceviche, the larvae can be found in raw her-
ring and Pacific salmon and in cod, haddock,
fluke, flounder, and monkfish.

Symptoms 1If the worm is not coughed up
or passed into the bowels, it can penetrate the
stomach and cause severe pain, nausea, and
vomiting and require surgery. Removing the
worm or worms is the only known method of
reducing the pain and eliminating the infesta-
tion.

In North America, the disease is usually
diagnosed when the patient begins to feel a
tingling or tickling sensation in the throat,
and coughs up a worm. In more severe cases,
the pain is akin to acute appendicitis, accom-
panied by nausea.

Symptoms may appear from an hour to
two weeks after consuming raw or uncooked
seafood.

Diagnosis In cases where the patient
coughs up the worm, the diagnosis may be
made by examining the worm itself. Other-
wise, the physician may need to examine the
inside of the stomach and the small intestine.

Prevention The worm is killed by cook-
ing or freezing the fish. Marinating raw fish in
lemon or vinegar does #ot kill all the harmful
bacteria or parasites that the fish could con-
tain. Visual inspection of the raw fish, even by
the most experienced Japanese chef, will not
guarantee the absence of worms.

Anopheles mosquito A genus of mosquito,
many species of which transmit the MALARIA
parasites to humans.

anthrax This bacterial infection primarily
affects livestock, but it is occasionally spread
to humans, causing a skin or lung infection.
Bible experts believe the “very severe plague”
on the Pharaoh’s cattle described in Exodus 9
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was almost certainly anthrax. Anthrax is one
of the zoonotic diseases, which means that it
resides mainly in animals, not in people.

In the 1800s, anthrax was known as “wool-
sorter’s disease” in England and “ragpicker’s
disease” in Germany because workers caught
it from spores in hides and fibers (respec-
tively). By 1876, bacteriologist Robert Koch
developed a way to grow pure anthrax cul-
tures in a lab. Within a year, as anthrax raced
through French sheep herds, Louis Pasteur
began work on developing a vaccine. He was
successful in 1881.

In the 1920s, the United States enacted laws
to require testing of horsehair or pig bristle
shaving brushes. The largest outbreak ever
recorded in this country occurred in 1957,
when nine employees of a goat hair process-
ing plant got sick after touching a contami-
nated shipment from Pakistan; four of the five
patients with the pulmonary form of the dis-
ease died. Other cases appeared in the 1970s
when contaminated goatskin drumheads
from Haiti were brought into the country as
souvenirs.

Today, anthrax, even among cattle, is rare

largely because a vaccine has been developed
to protect against the disease. However, some
serious epidemics still occur among herds and
humans in developing countries because of
ineffective control programs. A recent out-
break in Russia occurred when contaminated
beef was inadvertently distributed to schools
and workers; about 1,500 people were
thought to have eaten the diseased meat or
had contact with affected animals. Nine peo-
ple were infected and one died. Infectious dis-
eases, including anthrax, have been on the
rise in Russia in the past few years as the state
health care system has steadily deteriorated.
There has been some interest in the bacteria
as a means of biological warfare; 50 percent of
those who inhale between 8,000 and 10,000
spores will die, according to the U.S. Defense
Department. Indeed, the largest documented
outbreak ever of human inhalation anthrax

occurred in Russia in 1979. While officials at
the time claimed that the 77 victims got
anthrax after eating contaminated meat, in
1992 Russian president Boris Yeltsin said the
KGB had admitted a military cause. Two
years later, an independent team of American
and Russian experts found that a windborne
aerosol of anthrax spores from a military lab
on April 2, 1979, produced the epidemic that
killed 69 of the 77 victims. Why the release
occurred has never been explained.

Cause Anthrax is caused by the bac-
terium BACILLUS ANTHRACIS, which produces
spores that can remain dormant for years in
soil and animal products such as hides, wool,
hair, or bones. B. anthracis can live in pastures
for a long time, multiplying rapidly during
damp, warm weather. It is especially hardy in
the alluvial soil of the Nile valley and the Mis-
sissippi River valley (the first North American
cases were found among animals in Louisiana
in the early 1700s). The disease is often fatal to
cattle, sheep, and goats, and their hides, wool,
and bones are often heavily contaminated.
However, the bacillus is not highly infectious
in humans and doesn’t depend on multiplica-
tion within humans to survive.

If the bacteria are breathed in, they can
cause a type of rare and fatal anthrax known
as pulmonary anthrax, which attacks the
lungs. Intestinal anthrax is a very rare, fatal
form of the disease caused by eating the flesh
of animals who have died of anthrax. Cuta-
neous anthrax is the milder form, caused
when spores enter the body via a cut.

Symptoms The most common symptom
of anthrax is a raised, itchy area at the site of
the bacteria’s entry, which progresses to a
large blister. This is followed by a black scab
surrounded by swollen tissue. In fact, the
disease gets its name from the Greek word
for coal because of this characteristic coal-
black sore it causes. Patients also experience
shivering and chills, but few other symp-
toms. In more than 90 percent of cases in
humans, the bacteria remain within the sore.



Occasionally, the bacteria may spread to the
nearest lymph node, or in rare cases it may
escape into the bloodstream, causing rapidly
fatal blood poisoning, internal bleeding, or
anthrax meningitis.

Intestinal anthrax causes stomach and
intestinal inflammation and ulcers, much like
the sores that appear on the skin in cutaneous
anthrax.

Pulmonary anthrax patients experience a
suffocating bronchitis that is usually fatal.

Treatment Anthrax is curable in the early
stages with high doses of penicillin, but it can
be fatal in advanced stages. A vaccine is avail-
able to protect against the disease.

Prognosis One or 2 out of 10 patients will
die from anthrax of the skin if it is not prop-
erly treated. A full 100 percent of patients will
die of inhalation anthrax if untreated.

antibacterial drugs A group of drugs used to
treat infections caused by bacteria. These
drugs share the same actions of antibiotic
drugs but (unlike the antibiotics) have always
been produced synthetically. The largest
group of antibacterial agents are the sulfon-
amides. Medically, physicians do not differen-
tiate antibacterials from antibiotics.

antibiotic drugs A group of drugs used to
treat infections caused by bacteria. Originally
prepared from molds and fungi, antibiotic

drugs are today produced synthetically.

Antibiotics fight infection when the body has
been invaded by harmful bacteria, or when
the bacteria in the body begin to multiply
uncontrollably.

Some drugs, known as broad-spectrum
antibiotics, are effective against a wide range
of bacteria, whereas others are useful only in
treating a specific bacterium. Some of the best-
known antibiotics include the macrolides (ery-
thromycin and clarithromycin); the penicillins
(amoxicillin, penicillin V, and oxacillin); the
aminoglycosides (gentamicin and strepto-
mycin); the cephalosporins (cefaclor and
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cephalexin); the quinolones (ciprofloxacin and
ofloxacin); and the tetracyclines (doxycycline
and oxytetracycline).

Still, these drugs can cause some side
effects. Antibiotics kill bacteria, but they can
also reduce the “good” bacteria naturally pre-
sent in the body. When this happens, different
bacteria or fungi can grow in their place, caus-
ing oral, intestinal, or vaginal candidiasis
(THRUSH).

Some patients are allergic to antibiotics and
can develop swelling, itching, or breathing
problems if they take these drugs. A severe
allergic reaction to antibiotics (especially PENI-
CILLIN) can be fatal.

When penicillin was first introduced in the
1940s, doctors finally had a good way to treat
infections that had previously claimed thou-
sands of lives. Penicillin and its cousin, ampi-
cillin, were called “wonder drugs” and were
soon among the most widely prescribed
drugs in the world. Unfortunately, even the
best of these drugs can't kill every single bac-
terium. When an antibiotic was used against a
bacterial infection, it destroyed only those
bacteria that were susceptible to the drug;
resistant strains were left behind, to survive
and spread. Over time, this occurred often
enough so that today there are many bacteria
resistant to the most-prescribed antibiotics.
Resistance occurs when a bacterium is able to
evolve so that it is no longer harmed by the
specific antibiotic.

The problem is worse in other parts of the
world (Europe, the Far East, and South Amer-
ica), where antibiotics are widely available
without a prescription. This has led even
more quickly to drug-resistant strains in other
parts of the world, which are now circulating
the globe. See also ANTIBACTERIAL DRUGS.

Resistance Resistance is likely to develop
if a person doesn’t take antibiotics long
enough; this leaves a few super-strong germs
behind. Drugs kill the vulnerable strains of
germs, but the tough survive and flourish.
Indeed, half of all antibiotics prescribed in the
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United States today are either misused or
unneeded, according to medical experts.

Resistance also occurs when doctors over-
prescribe antibiotics instead of saving them
for specific infections that really require such
a drug. Too often, doctors prescribe antibiotics
for viral infections (which antibiotics cannot
treat). Some doctors defend this practice by
saying the cost of a culture to identify the
source of the infection is more expensive than
the antibiotic. Patients also pressure physi-
cians to prescribe antibiotics. For this reason,
the U.S. Centers for Disease Control and Pre-
vention (CDC) has issued guidelines urging
hospitals and doctors to use antibiotics more
sparingly to slow the development of drug-
resistant strains of germs.

Among bacteria that have concerned pub-
lic health officials are certain types of “flesh
eating” strep, and bacteria that cause EAR
INFECTION, TUBERCULOSIS, PNEUMONIA, MENIN-
GITIS, and sepsis (an often-fatal blood infec-
tion). Some hospitals cannot treat enterococci
that can infect kidneys, bladders, wounds,
and blood because they have become resistant
even to vancomycin, the drug of last resort.
(See VANCOMYCIN-RESISTANT ENTEROCOCCL)
According to one CDC study, about 13,300
Americans died in 1992 alone from infections
that were no longer sensitive to antibiotics.
Every year, another 60,000 to 70,000 patients
die from hospital-acquired infections, half of
which are caused by drug resistant super-
bugs. Scientists believe that antibiotic resis-
tance is a major threat to the nation’s health,
since many diseases are no longer treatable by
antibiotics that were effective against them
even a few years ago.

Scientists are racing against time to
develop new types of drugs that will be effec-
tive against some of the most deadly infec-
tions. Because scientists had mistakenly
thought the world had enough antibiotics,
drug companies began moving away from
antibiotic research in the 1980s. Drug develop-
ment is also expensive: It costs about $237

WHO'’S AT RISK FOR
RESISTANT BACTERIA?

Certain groups of people are considered more
vulnerable to drug-resistant infections. They
include the following:

* anyone who takes small amounts of antibi-
otics to ward off frequent infections

« health care workers

+ child care workers

* anyone with impaired immune function

* people with prolonged hospital stays

million to bring one new drug to the market.
For every drug that does make it that far,
many others are abandoned along the way.

New Drugs A new class of experimental
antibiotics may prove to be such a weapon
against bacteria showing resistance to stan-
dard drugs. The new drugs would attack the
lipid coating of the cell wall in resistant bacte-
ria. The coating is needed by the bacteria;
without it, the microbes die. The new drugs
(L-573,655 and 1-161,240) were able to cure
mice infected with normally lethal doses of E.
coli bacteria. Much more work must be done
in the lab and on animals, however, before the
new medicine can be tested on humans.

In other research, scientists are turning to
DNA to find a weapon against resistant bacte-

ANTIBIOTIC CAUTIONS

It's possible to cut down on resistant bacterial
infections if patients change the way they use
antibiotics. Patients should

* not self-medicate with antibiotics

* not put pressure on the physician to prescribe
antibiotics

try not to use antibiotics for minor infections
complete the full course of medicine, as pre-
scribed

never share antibiotics

never save leftover pills for future use




. FDA SAFE ANTIBIOTIC INGREDIENTS
FOR TOPICAL USAGE

The FDA has listed the following antibiotic
active ingredients as safe and effective:

* bacitracin

« bacitracin zinc

+ chlortetracycline hydrochloride

» tetracycline hydrochloride

* neomycin sulfate

« oxytetracycline hydrochloride (only in com-
bination products)

« polymyxin B sulfate (only in combination
products)

ria. North Carolina State University
researchers have modified a small strand of
DNA to interfere with a vital protein-making
mechanism used by bacteria and yeasts. Sci-
entists hope this altered molecule will be the
forerunner of a new type of antibiotic drug. If
they can program these DNA fragments to
shut down protein construction only in fungi
or bacteria and NOT human cells, the mole-
cules could then be used in the development
of an effective antibiotic that would be
immune to resistance.

antidiarrheal drugs A type of medicine used
to relieve the symptoms of diarrhea. They
work by several means: absorbing water from
the digestive tract, changing the action of the
intestines, altering electrolyte transport, or
adsorbing toxins or microorganisms. See also
TRAVELER’S DIARRHEA.

antifungal/antiyeast drugs A group of drugs
prescribed to treat infections caused by either
fungi or yeasts (and sometimes both) and that
can be administered directly to the skin, taken
orally, or by injection. They are commonly
used to treat different types of TINEA, includ-
ing ATHLETE'S FOOT, JOCK ITCH, and scalp ring-
worm. They are also used to treat THRUSH and
fungal infections such as CRYPTOCOCCUS.
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Side effects Agents applied to the skin,
scalp, mouth, or vagina may sometimes
increase irritation. Systemic antifungal agents
that are given by mouth or injection may
cause more serious side effects, damaging the
kidney or liver. ‘

Types Antifungal agents are available as
creams, injections, tablets, lozenges, suspen-
sions, and vaginal suppositories. The most
common antifungals include terbinafine,
amphotericin B, cyclopirox, clotrimazole,
econazole, griseofulvin (by mouth only), itra-
conazole (by mouth and IV only), fluconazole
(by mouth and IV only), ketoconazole,
miconazole, and tolnaftate. While ampho-
tericin B is the standard drug for treating seri-
ous systemic fungal infections, it is usually
given in the hospital because of the danger of
side effects. On the other hand, itraconazole
and fluconazole are the two most recently
approved drugs to enter the antifungal arse-
nal. These two cause fewer side effects and
can be taken orally on an outpatient basis.

Nonprescription creams may help treat
usual candidal vaginal yeast infections. They
are of no use in treating candidal infections
affecting the brain, kidney, or other organs,
which do occur in immunocompromised
patients.

Antiyeast agents such as mycostatin do not
kill most fungi. Most antifungals inhibit
yeasts as well—except for griseofulvin. Drugs
that are used for both systemic fungal and
yeast infections include fluconazole, keto-
conazole, amphotericin B, and itraconazole.

Most yeast infections are superficial. Sys-
temic, life-threatening yeast infections do
NOT occur in healthy people.

antihelmintic drugs A group of drugs used
to treat worm infestations. A large proportion
of the world’s adult population harbor many
worms in their intestines. The amount of par-
asites is described as their “worm burden.”
Because the body’s immune system does
not fight worms well, persistent infestations
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are not uncommon. The antihelmintic drugs
eliminate the worms from the body, prevent-
ing the potential complications.

Different types of antihelmintic drugs—
including niclosamide, niridazole, piperazine,
praziquantel, thiabendazole, albendazole, and
mabendazole——are used to treat infestation by
different types of worms.

In the case of intestinal worms, the drugs
work by either killing or paralyzing the
worms, thus preventing them from gripping
onto the intestinal walls. They are then elimi-
nated from the body in the feces. To speed up
this process, laxatives may be used at the same
time.

In other tissues, antihelmintics kill worms
by boosting their vulnerability to the immune
system; once these worms have died, they
may need to be surgically removed along
with any cysts that they have caused.

Adverse effects of antihelmintics include
nausea and vomiting, stomach pain, head-
ache, dizziness, and rash.

antimalarial drugs A type of medicine used to
destroy or prevent the development of plas-
modia (protozoa that cause MALARIA). Chloro-
quine hydrochloride and hydroxychloroquine
sulfate are effective against Plasmodium vivax, P.
malarige, and certain strains of P. falciparum.
Anyone with drug-resistant strains of P. falci-
parum may be treated with a combination of
different antimalarial drugs. Resistance by the
malarial organism to usual forms of therapy is
becoming a worldwide problem.

antimicrobial drugs Drugs that destroy or
inhibit the growth of microorganisms. See
ANTIBACTERIAL DRUGS and ANTIBIOTIC DRUGS.

antipyretic drugs A type of medicine de-
signed to lower fever by reducing the body
temperature. Most popular types of anti-
pyretics include acetaminophen, aspirin, and
other nonsteroidal antiinflammatory drugs
(NSAIDs), such as ibuprofen.

antiseptic A germicide that slows down the
growth and reproduction of germs on human
skin or tissue (not inanimate objects). They
weaken microbes but don’t usually kill them.
Health care antiseptics in soaps or other prod-
ucts help prevent the spread of infection in
medical facilities. Antiseptics include alcohol
(ethanol or isopropanol), iodine (iodophor),
povidone-iodine (Betadine), hydrogen perox-
ide, chlorhexidine, or hexachlorophene
(pHisoHex).

Experts advise against using hydrogen per-
oxide as an antiseptic, since it does NOT kill
bacteria and interferes with capillary blood
flow and wound healing. Other experts note
that ethyl alcohol is not a good wound anti-
septic because it irritates already damaged tis-
sue and causes a scab to form, which may in
fact protect bacteria.

The FDA is considering a ban on some
ingredients in antiseptics, which the govern-
ment believes may not be generally recog-
nized as safe and effective. These include
mercury, cloflucarban, fluorosalan, and tri-
bromsalan.

Over-the-counter antiseptics applied to the
skin can help prevent infection in minor cuts,
scrapes, or burns. They can be kept in the
first-aid kit to pour on a dirty cut after clean-

FDA LISTS SAFE ACTIVE INGREDIENTS
IN ANTISEPTICS

ethyl alcohol (48 to 95 percent)
isopropyl alcchol
benzalkonium chloride
benzethonium chloride
camphorated metacresol
camphorated phenol
phenol

hexylresorcinol

hydrogen peroxide solution
iodine tincture

iodine topical solution
povidone-iodine
methylbenzethonium
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ing it with soap and water. If an injury is
extensive, it should be taken care of by a doc-
tor. Antiseptics should not be used for cuts
that are deep, that keep bleeding, or that
require stitches. Antiseptics should not be
used for scrapes with imbedded particles that
can’t be flushed away, large wounds, or seri-
ous burns.

Over-the-counter antiseptics should not be
used for more than one week on an injury; if it
persists or gets worse, consumers should seek
medical care.

antiserum A preparation containing anti-
bodies to a specific germ that combine with
specific foreign invaders (antigens). Anti-
serum usually includes components of living
things such as viruses or bacteria, and is usu-
ally used as an emergency treatment when an
unvaccinated person has been exposed to a
dangerous infection. Treatment includes
immunization as well.

Antiserum is prepared from the blood of
animals or humans who have already been
immunized against the organism.

The antiserum helps to provide some
immediate protection against the microorgan-
isms while full immunity develops. However,
these measures are not as effective in prevent-
ing disease as is immunization before expo-
sure.

antitoxin An antibody produced by the
body to fight off a toxin formed by invading
bacteria or a biological poison such as botu-
lism or snakebite. Antitoxins are also pro-
duced commercially to contain an antibody
that can neutralize the effect of a specific toxin
released into the blood by bacteria (such as
those that cause TETANUS or DIPHTHERIA).
They are often life saving, especially in the
case of food poisoning from botulism.
Antitoxins are prepared by injecting ani-
mals (usually horses) with specific toxins that
provoke the animal’s immune system into
producing antibodies that neutralize the
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toxin. The extracts are taken from the animal’s
blood to be used as an antitoxin.

Antitoxins are usually injected into the
muscle of the victim. Once in a while, it may
cause an allergic reaction or, more rarely, ana-
phylactic shock.

Antivenin is an antitoxin specifically made
to combat snakebite poison. Antivenins are
specific for each poisonous snake.

antitussive drugs A type of medicine used to
suppress coughing, possibly by reducing the
activity of the cough center of the brain and
by depressing breathing. These drugs include
both narcotics and nonnarcotics that act on
the central and peripheral nervous systems to
suppress the cough reflex. Because the cough
reflex is important in clearing the upper respi-
ratory tract of secretions, antitussives should
not be used with a productive cough (one that
produces mucus). Codeine and hydrocodone
are strong mnarcotic antitussives. Dextro-
methorphan is equally effective but does not
carry the danger of inducing patient depen-
dence. Antitussives are given by mouth (usu-
ally in a syrup with an expectorant and
alcohol). They may also be given as a capsule
with an antihistamine and mild painkiller.

antiviral agents A group of drugs used to
treat viral infections. To date, there is no drug
that completely eradicates viruses and cures
the illnesses they cause. This is because
viruses live only within cells; a drug capable
of killing a virus would also kill its healthy
host cell.

However, scientists are making exciting
discoveries in the race to discover a drug that
will fight viruses. New antiviral agents that
interfere with viral replication or that other-
wise disrupt chemical processes of viral
metabolism have been developed. Some of
these new agents prevent viruses from pene-
trating into healthy cells. One of the most well
known of the new antivirals (AZT) works in

~ one of these new ways, by interrupting the
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replication cycle of the HIV virus; it has been
demonstrated to delay the progression of HIV
infection.

They are not without problems, however;
some useful antivirals have a wide variety of
side effects and patients receiving these drugs
must be monitored carefully. Some resistant
virus strains have developed in patients
receiving initially effective therapy. Some of
the better-known antivirals include amanta-
dine, rimantadine, ribavirin, idoxuridine,
vidarabine, trifluridine (trifluorothymidine),
acyclovir, ganciclovir, zidovudine (ZDU, for-
merly called AZT, or azidothymidine), foscar-
net, and interferons.

arboviral infections Arboviral (short for
arthropod-borne) infections are caused by any
of a number of viruses transmitted by arthro-
pods such as mosquitoes and ticks. The infec-
tions, which include ENCEPHALITIS, EASTERN
EQUINE ENCEPHALITIS, ENCEPHALOMYELITIS,
RIFT VALLEY FEVER, hemorrhagic fever, ST. LOUIS
ENCEPHALITIS and CALIFORNIA ENCEPHALITIS,
usually occur during warm weather months
when insects are active. There are more than
520 known arboviruses; about 100 of these can
cause human disease.

Cause Anyone can get an arboviral infec-
tion, although youngsters and the elderly are
most susceptible. Most of these type of infec-
tions are spread by infected mosquitoes, but
only a few types of mosquitoes are capable of
transmitting disease—and only a few of these
actually carry a virus. Infection with one
arbovirus can provide immunity to reinfec-
tion by that specific virus and may also pro-
tect against other related viruses.

Symptoms Symptoms of the different
types of arboviruses are usually similar,
although they differ in severity. Most infec-
tions don’t cause any symptoms at all; mild
cases may involve a slight fever or headache.
Severe infections quickly cause an intense
headache, high fever, disorientation, coma,
tremor, convulsions, paralysis, or death.

Symptoms usually occur between 5 and 15
days after exposure.

Treatment There are no specific treat-
ments for these kinds of infections. Treatment
is typically aimed at relieving symptoms.

Prevention The arboviral diseases can be
prevented by using insect repellents when
outdoors in mosquito-infested areas, screen-
ing, and community control programs. Epi-
demics are not likely to occur wherever
insects that carry the diseases are kept under
control.

arenavirus A family of viruses named for the
Latin word for sand, a reference to the virus’s
granular outer appearance. The arenaviruses
were first identified during a 1933 ENCEPHALI-
TIS outbreak in St. Louis. The various viruses
include Ampari, Junin, Lassa, Latino,
Machupo, Parana, Pichinde, Tacaribe, Tami-
ami; they may cause MENINGITIS or hemor-
rhagic fevers when humans encounter these
viruses in excrement from bats, rats, or mice.

These unusual viruses can be deadly.
Argentinian hemorrhagic fever, which is
caused by the Junin virus, was identified in
1953 near the Junin River; the disease kills 20
percent of those infected by causing fatal
hemorrhaging. The mortality rate for the Boli-
vian variety (Machupo, named for another
river) is 30 percent; this disease was first
called the black typhus. LASSA FEVER may kill
as many as 60 percent of its victims.

Most of these viruses have been limited to
certain geographic areas, and since direct per-
son to person contagion is unusual, world-
wide pandemics are not expected to occur.

arthritis, septic Also known as infective
arthritis or pyogenic arthritis, this joint dis-
ease is caused by the invasion of bacteria into
the joint from a nearby infected wound or
from a blood infection.

Cause In addition to a nearby infection,
septic arthritis also may occur as a complica-
tion of an infection elsewhere in the body,



such as with GONORRHEA or STAPHYLOCOCCAL
INFECTION.

Symptoms The infected joint wusually
becomes hot, painful, and swollen.

Diagnosis Diagnosis is made from the
appearance of the joint and the joint fluid,
which may be withdrawn through a needle
from the affected joint and examined for the
presence of microorganisms; a culture may be
made from this fluid as well.

Treatment Antibiotic drugs are used to
treat septic arthritis. Occasionally, surgical
cleansing of the joint space is necessary.

ascariasis See ROUNDWORMS.
Asian flu See INFLUENZA.

Asian tiger mosquito See AEDES ALBOPICTUS
MOSQUITO.

aspergillosis A rare infection in which the
fungus Aspergillus fumigatus (found in old
buildings or decaying plants) affects the ear or
any other organ; sometimes it attacks the
mucous membranes of the nose or urethra, or
internal organs such as the lungs, liver, and
kidneys. It is an occasionally fatal opportunis-
tic infection among those with impaired
immune systems, especially if the infection
has spread throughout the body.

Allergic aspergillosis usually occurs as
asthma; it can occur if susceptible people
inhale spores of aspergillus.

Treatment Amphotericin B is used to
treat systemic aspergillosis (especially if it has
spread to the lungs). Steroids are used to treat
acute allergic reactions to ASPERGILLUS. ltra-
conazole (Sporonox) has been recently suc-
cessful in some cases in treating systemic
aspergillosis.

Aspergillus A genus of fungi (including
many common molds), some of which cause
respiratory infections in humans. It is a com-
mon contaminant in the laboratory and is a
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rare cause of hospital-acquired infection. The
fungus is found everywhere in soil and prolif-
erates rapidly. The species A. fumigatus causes
ASPERGILLOSIS. A. niger is commonly found in
the external ear. Inhalation of A. fumigatus and
A. flatus is common, but infection is rare. More
commonly, an allergic reaction ensues.

athlete’s foot A common fungal condition
causing the skin between the toes (usually the
fourth and fifth toes) to itch, peel, and crack
with diffuse scaling and redness of the soles
and sides of the foot. Associated with wearing
shoes and sweating, the condition is rare in
young children and in places of the world
where people do not wear shoes. It is primar-
ily found in adolescents and men, especially
those who wear sneakers without socks. A
person with athlete’s foot is infectious for as
long as the lesions exist.

Itchy skin on the foot is probably not ath-
lete’s foot if it occurs on the top of the toes. If
the foot is red, swollen, sore, blistered, and
oozing, it is more likely some form of contact
dermatitis, although inflammatory fungal
infections can sometimes look like this. Sec-
ondary bacterial infections of the eroded skin
can also look like this.

Cause The fungi that are responsible for
athlete’s foot are called DERMATOPHYTES; they
live only on dead body tissue (hair, the outer
layer of skin, and nails). The two main der-
matophytes responsible for athlete’s foot are
TRICHOPHYTON rubrum and T. mentagrophytes.
The condition occurs both by direct and indi-
rect contact; it can be passed in locker rooms,
showers, or shared towels and shoes.

Symptoms Symptoms may include scal-
ing and cracking of the skin between the toes
and the sides of the feet; the skin may itch and
peel. There may be small water blisters
between the toes; it can spread to the instep or
the hands. There is often an odor.

Diagnosis Scrapings from the affected
area will be examined under a microscope for
certain fungal characteristics.
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Treatment The condition may clear up
without any attention, but it usually requires
treatment. An untreated fungal infection can
lead to bacteria invading cracks in the skin.

The affected area should be kept dry, clad in

dry cotton socks or in sandals, or kept uncov-
ered. A number of nonprescription fungicide
sprays will cure athlete’s foot, including
clotrimazole, ketoconazole, miconazole-
nitrate, sulconazole, or tolnaftate. Before
applying, the feet should be bathed well with
soap and water, then well dried (especially
between the toes). The sprays should be
applied to all sides of the feet twice a day for
up to four weeks. After the spray has been
applied, the feet should be covered in clean,
white cotton socks.

For cases that don’t respond to the sprays,
a physician may prescribe one of several oral
medicines.

When the acute phase of the infection
passes, the dead skin should be removed with
a bristle brush in order to remove the living
fungi. All bits of the skin should be washed
away. In addition, the skin underneath toe-
nails should be scraped every two or three
days with an orange stick or toothpick.

Prevention Good hygiene is the best way
to prevent athlete’s foot. Disinfecting the
floors of showers and locker rooms can help
control the spread of infection.

Once an infection has cleared up, the
patient should continue using antifungal
cream now and then—especially during warm
weather. Avoid plastic or too-tight shoes or
any type of footwear treated to keep out water.
Natural materials (cotton and leather) and
sandals are the best choices, whereas wool and
rubber can make a fungal problem worse by
trapping moisture.

Shoes should be aired out regularly in the
sun and wiped inside with a disinfectant-
treated cloth to remove fungi-carrying dead
skin. The insides of shoes should then be
dusted with antifungal powder or spray.
Those individuals who perspire heavily

should change socks three or four times daily.
Only natural white cotton socks should be
worn, and they should be rinsed thoroughly
during washing.

Feet should be air dried after bathing and
then powdered. To reduce the risk of infec-
tion, it is important to wear sandals or flip-
flops in public bathing areas.

avian flu A deadly type of influenza nor-
mally affecting chickens that abruptly jumped
to humans in Hong Kong in 1997, infecting 18
people and killing six.

Avian flu, or “bird flu,” is caused by the
avian-flu virus, a rod-shaped virus that can
cut through protective mucus and attach to
cells that line the nose and throat. For reasons
that are not clear, it travels more efficiently
from chickens to humans than from humans
to humans. Unlike the more traditional flu
viruses that cause little more than chills, fever,
and aches, this version attacks not just the res-
piratory system but every tissue in the body,
including the brain, leading to severe hemor-
rhaging throughout the system.

No new cases have been diagnosed since
December 1997, but virologists consider the
emergence of this new virus to be one of the
most troubling medical events of the century.
The danger with this purely avian virus is
that unlike the common flu, humans would
have no immunity against it. High-speed
travel linking countries around the world
means that a pandemic of this unusually
deadly influenza virus could circle the globe
in a matter of months.

The virus is termed “H5 flu,” because it
carries the H5 variation of the H gene, a vari-
ation that is notoriously lethal in chickens. In
the Hong Kong epidemic, the many outdoor
markets held the key to why the confirmed
cases of H5 avian flu were sprinkled through-
out the city. Some people had had direct con-
tact with poultry, and then others appeared
to have caught the disease from contact so
casual that the people weren’t aware of it.



It is believed that the epidemic was halted
when the city government decided to kill
every chicken in Hong Kong. The decision,
which was widely ridiculed at the time,
apparently prevented a more widespread dis-
aster. However, scientists are convinced that
the avian virus is still circulating in the envi-
ronment. )

Although there have been no new cases
since the end of 1997, scientists fear that the
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virus could exchange genetic material with
the common flu virus. If someone were to be
infected with both viruses at once, the RNA
from one virus could combine with the RNA
from the other, producing a new virus that is
both highly contagious and deadly. This is
exactly what happened in the deadly flu epi-
demic of 1918 that killed more than 20 million
people, many of them young and healthy.




babesiosis (babesiasis) A rare, occasionally
fatal, disease caused by a tick-borne microor-
ganism similar to both LYME DISEASE and
human granulocytic ehrlichiosis (HGE). Also
known as Nantucket Fever, it is most often
seen in the elderly and those with impaired
immune systems. Severe cases have been
diagnosed in those who have had their spleen
removed prior to exposure.

Most cases of babesiosis have been
reported in summer and fall in the northeast-
ern United States, especially Nantucket, Shel-
ter Island in New York, and other offshore
islands in New England. However, cases have
recently been identified in the upper Midwest,
the Pacific Coast states, and Europe. A related
species has caused a babesiosis-like illness in
Washington and California.

Cause Babesiosis is caused by protozoa
similar to those that cause MALARIA (the
species Babesia microti); it is passed via the bite
of ticks; the most common is the species Ixodes
dammini. The tick is carried by meadow voles,
mice, and deer. The disease can also be trans-
mitted via contaminated blood transfusions.
The protozoa causing babesiosis was first
identified by Roman bacteriologist Victor
Babes, for whom the organism and the dis-
ease was named.

Symptoms Babesiosis typically causes
mild illness in otherwise healthy people, but
it can be overwhelming to those with
impaired immune systems. Symptoms appear
within 1 to 12 months after infection and
include fever, fatigue, and hemolytic anemia
lasting from several days to several months. A
person may also have the disease with no
symptoms at all. It is not known if a past
infection renders a patient immune.

Diagnosis Molecular tests are being
developed, but currently the disease is diag-
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nosed by microscopic examination of blood
smears.

Treatment Standardized treatments have
not been developed; however, a combination
of antimalarial drugs as quinine and an
antibiotic (clindamycin) are usually the drugs
of choice.

Prevention The spread of babesiosis can
be curtailed with the control of rodents
around houses and the use of tick repellents.

bacillary angiomatosis An infectious disease
that causes blood vessels to grow out of con-
trol in bone, liver, and skin, forming tumor-
like masses that look like those of KAPOSI'S
SARCOMA.

bacillary dysentery See SHIGELLOSIS.

Bacillus (pl. bacilli) A large genus of gram-

positive, spore-bearing bacteria (in the family

Bacillaceae) that includes 33 species, three of -
which cause disease. They are found in soil

and air and are responsible for many diseases,

including ANTHRAX and FOOD POISONING.

Most feed on dead matter and are responsible

for food spoilage. The genus includes BACIL-

LUS ANTHRACIS, BACILLUS POLYMYXA and BAC-

ILLUS SUBTILIS.

Bacillus anthracis A species of gram-positive
bacteria that causes ANTHRAX, a disease
mostly affecting cattle and sheep. If inhaled,
the spores of this organism can cause a pul-
monary form of anthrax. Spores live for many
years in hides and wool.

Bacillus pestis See PASTEURELLA PESTIS.

Bacillus polymyxa A species of Bacillus that
is commonly found in soil and is the source of
the polymyxin group of antibiotics.



Bacillus subtilis A species of Bacillus that
may cause CONJUNCTIVITIS in humans; it is
also used to produce the antibiotic bacitracin.

bacteremia An invasion of bacteria into the
bloodstream. This is an uncommon complica-
tion of STREP THROAT, TONSILLITIS, or strepto-
coccal skin infection; it may also occur a few
hours after minor surgery. Infection can
spread via the bloodstream to other parts of
the body, producing abscesses, peritonitis
(inflammation of the abdomen), inflammation
of the heart, or MENINGITIS. Bacteremia may
also lead to shock, causing a generalized ill-
ness with high fever, circulatory collapse, and
eventually, organ failure.

Those at greatest risk include patients with
an impaired immune system, children with
CHICKEN POX, burn victims, elderly patients
with CELLULITIS, diabetes, blood vessel dis-
ease, cancer, or anyone taking steroids or
chemotherapy. IV-drug users are also at risk.

Bacteremia may occur as well in healthy
young adults with no known risk factors.

bacteria Bacteria are microbes whose
genetic material is not organized into a cell
nucleus, like plants or animals. Some bacteria
feed on other organisms, some make their
own food (like plants do) and some bacteria
do both. Some need air to survive, and others
exist without air (anaerobic). Some move by
themselves, and others can’t move at all. Bac-
teria also come in a variety of shapes, colors,
and sizes. -

It’s important to remember that not all bac-
teria are harmful; most are helpful, such as
those that break down dead plant and
animal matter in the soil. Some (like the
actinomycetes) produce antibiotics such as
streptomycin. Plants can’'t grow without
nitrogen, and bacteria help nitrogen to form
in the soil. Bacteria are also used to make
cheese out of milk and leather out of animal
hide. Grazing animals use bacteria to digest
the grass they eat.
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Bacteria can be found in the air, the water,
food, and everything we touch. Since few of
these are harmful, humans are seldom both-
ered by them. When harmful bacteria do enter
the body, the immune system usually can kill
the invading microbes.

They are of incredible importance because
of their extreme flexibility, capacity for rapid
growth and reproduction, and their ancient
age—the oldest known fossils are those of
bacteria-like organisms that lived nearly 3.5
billion years ago.

Bacteria in humans are essential to diges-
tion. More than 400 different kinds help
digest food and fill niches in the intestine that
might otherwise be colonized by harmful
bacteria.

At least one type of bacteria (Bacteroides
thetaiotaomicron) interacts with cells lining the
intestine, benefitting both the human host
and the bacteria. Without this type of bacte-
ria, cells in the intestines may fail to produce
a sugar found in human milk that is used as
food by the bacteria and other beneficial
intestinal organisms. When these naturally
occurring bacteria are killed (because of
ANTIBIOTIC use or other illnesses) harmful
bacteria can take over. Diarrhea is one result.

As scientists understand more about the
interaction between helpful bacteria and
intestines, they may be able to use these bac-
teria to protect a patient with an impaired
immune system or who is taking antibiotics.
See also DIARRHEA AND INFECTIOUS DISEASE;
ANTIDIARRHEAL DRUGS; TRAVELER’S DIARRHEA.

Unfortunately, some disease-causing bacte-
ria are beginning to become resistant to many
of the antibiotics doctors use to treat the infec-
tions. A 1996 World Health Organization
report found that drug-resistant strains of
microbes causing MALARIA, TUBERCULOSIS,
PNEUMONIA, CHOLERA, and traveler’s diarrhea
are on the rise. Certain drug-resistant
microbes in the United States cause up to 60
percent of hospital-acquired infections, the
report adds.
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bacterial infections One of the most impor-
tant types of infectious disease. These include
GONORRHEA, bacterial MENINGITIS, WHOOPING
COUGH, bacterial PNEUMONIA, TUBERCULOSIS,
TYPHOID FEVER, and many others.

bacterial pneumonia See PNEUMONIA, BACTE-
RIAL.

bactericide Any substance that kills bacteria.

Bang’s disease The common name for BRU-
CELLOSIS.

Bartonella A genus of small, gram-negative
coccobacilli that infect red blood cells and
cells of the lymph nodes, liver, and spleen.
Named for the 18th-century Peruvian bacteri-
ologist who discovered them (Alberto Bar-
ton), they are transmitted at night by the bite
of a sandfly of the genus Phlebotomus. The
only known species of Bartonella is B. bacilli-
formis, the organism that causes BARTONEL-
LOSIS.

bartonellosis An acute or chronic bacterial
infection transmitted to humans by the bite of
the sandfly. The risk of this disease exists in
the mountain valleys of southwest Colombia,
Ecuador, and Peru, at altitudes between 2,500
and 8,000 feet.

Cause The Phlebotomus sandfly carries the
disease-producing bacterium Bartonella bacilli-
formis. Transmission occurs between dusk and
dawn (which is sandfly feeding time).

Symptoms Bartonellosis has two distinct
types: Oroya fever and Veruga peruana.
Symptoms of Oroya fever begin between two
to three weeks after being bitten, with fever,
weakness, headache, and bone or joint pain
followed by severe anemia and swollen
lymph nodes. The disease lasts between two
and six weeks and then subsides, but it is
occasionally fatal. Death is usually associated
with secondary and overwhelming Salmonella
infection.

Veruga peruana is characterized by the
appearance of nodules on the face and limbs
that bleed easily and last for up to a year.
They finally heal without scarring.

Treatment Chloramphenicol or ampicillin
is the preferred treatment, although tetracy-
cline, penicillin, or streptomycin also are
effective. More recently, doctors may combine
two or more antibiotics because of the fre-
quent presence of Salmonella.

Prevention This disease can be prevented
by avoiding high-risk areas between sun-
down and sunup, together with the use of
insect repellents.

BDV See BORNA DISEASE VIRUS.
bird flu See AVIANFLU.
black death See PLAGUE.

bladder infection See URINARY TRACT INFEC-
TION.

blastomycosis A mild, often self-limiting
yeast infection that usually begins in the
lungs and spreads to other sites in the body;,
especially skin and bone. The disease is found
most often in children and in men between
the ages of 40 and 60.

The disease is also known as Chicago dis-
ease, Gilchrist’s disease, and North American
blastomycosis.

Cause The disease is caused by the yeast
Blastomyces dermatiidis; it can be confused with
Coccidioides immitis or Cryptococcus neoformans.

Symptoms The amount and type of
inflammation may vary from one site on the
body to another and from one patient to
another. There is usually widespread inflam-
mation in the lungs, with small areas of
abscesses.

Treatment Amphotericin B is the drug of
choice; hydroxystilbamidine has been suc-
cessful in treating the form of the disease that
affects the skin, but it is less helpful with



other forms. Both ketaconazole and itracona-
zole have been used successfully.

blepharitis A chronic or long-term inflam-
mation of the eyelids and eyelashes affecting
people of all ages. It is characterized by red,
irritated scaly skin at the edges of the lids.

Cause Among the most common causes
are poor eyelid hygiene, excess oil produced
by the glands in the eyelids, a bacterial infec-
tion, or an allergic reaction. Seborrheic ble-
pharitis is the most common form. It is often
associated with dandruff of the scalp or skin
conditions such as acne.

Symptoms Blepharitis usually appears as
greasy flakes or scales around the base of the
eyelashes and as a mild redness of the eyelid.
Sometimes, seborrheic blepharitis may result
in a roughness of the tissue that lines the
inside of the eyelids or in nodules on the eye-
lids. Styes can also result from an acute infec-
tion of the eyelids.

A less common form of blepharitis is ulcer-
ative blepharitis. It is characterized my mat-
ted, hard crusts around the eyelashes which,
when removed, leave small sores that may
bleed or ooze.

Treatment Blepharitis is usually not seri-
ous. In many cases, good eyelid hygiene and a
regular cleaning routine can control it. Scales
can be removed with cotton moistened with
warm water. The inflammation often recurs,
which requires more treatment. Ulcerated
eyelids must be treated by a physician, since
severe cases can lead to problems with the
cornea.

blood-borne infectious disease See INFEC-
TIOUS DISEASES.

blood fluke See FLUKE.
blood poisoning See SEPTICEMIA.

boil An inflamed, pus-filled section of skin
(usually an infected hair follicle) found often
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on the back of the neck or moist areas such as
the armpits and groin. Very large boils are
called a CARBUNCLE.

Cause Boils are usually caused by infec-
tion with the bacterium Staphylococcus aureus,
which invades the body through a break in the
skin, where it infects a blocked oil gland or
hair follicle. When the body’s immune system
sends in white blood cells to kill the germs, the
resulting inflammation produces pus.

Symptoms A boil begins with a red,
painful lump that swells as it fills with pus,
until it becomes rounded with a yellowish tip.
It may either continue to grow until it erupts,
drains, and fades away or is reabsorbed by
the body. Recurrent boils may occur in people
with known or unrecognized diabetes melli-
tus or other diseases involving lowered body
resistance.

Treatment Putting pressure on a boil
might spread the infection into surrounding
tissue. Instead, apply a hot compress for 20
minutes every two hours to relieve discomfort
and hasten drainage and healing. After treat-
ing a boil, wash hands thoroughly before
cooking to guard against staph infection get-
ting into food or breaks in the skin.

It may take up to a week for the boil to
break on its own. To further reduce chance of
infection, take showers, not baths. If the boil is
large and painful, a physician may prescribe
an antibiotic or open the boil with a sterile
needle to drain the pus. Occasionally, large
boils must be lanced with a surgical knife; this
is usually done using a local anesthetic.

Complications More seriously, bacteria
from a boil may find its way into the blood,
causing blood poisoning; for this reason, doc-
tors advise against squeezing boils that
appear around the lips or nose, since the
infection can be carried to the brain. (Other
danger areas include the groin, the armpit,
and the breast of a nursing woman.) Signs of a
spreading infection include generalized
symptoms of fever and chills, swelling lymph
nodes, or red lines radiating from the boil.
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Prevention Some experts note that boils
are usually infected cysts and recommend
leaving cysts untouched or having them
lanced by a physician. For patients prone to
boils, some experts recommend washing the
skin with an antiseptic soap.

Keep skin around a boil clean while
drainage is occurring, and take showers to
lessen the chance of spreading the infection.

Bordetella A genus of gram-negative bacte-
ria discovered by Belgium bacteriologist Jules
J. B. V. Bordet. Some species cause respiratory
disease in humans involving the bacteria Bor-
detella bronchiseptica, B. parapertussis, and B.
pertussis. See WHOOPING COUGH.

Bordetella pertussis A species of tiny gram-
negative anaerobic bacterium (in the genus
Bordetella) that causes WHOOPING COUGH, one
of the most common infections on earth. All
the other species of the Bordetella genus cause
diseases that resemble whooping cough.

It is extremely virulent, infecting more than
90 percent of susceptible victims after close
contact. It usually strikes during childhood;
before the advent of modern medicine it was
a major cause of infant death around the
world. It is still a significant health problem in
underdeveloped areas, causing about 40 mil-
lion cases worldwide and about 400,000
deaths. A vaccine against the bacteria was
developed in the mid-1940s, although local
outbreaks still occur among unvaccinated
individuals.

The disease was named pertussis (from the
Latin word for “intense cough”) and was
known popularly as “whooping cough” in the
17th century; earlier, it was called “chin
cough.” French physicians called it quinta
because of the five-hour respites between
coughing spasms, or “coqueluche.” Since
1940, the vaccine against Bordetella pertussis (a
combination of DIPHTHERIA, TETANUS, and per-
tussis), or “DPT,” has cut the incidence of
whooping cough by 99 percent, but the shot

was linked to rare but serious side effects,
including high fever, convulsions, and rarely,
brain damage and death. In 1988, the United
States established an $80 million fund to com-
pensate children who were injured by the vac-
cine, which initiated 4,700 claims. Since then,
the National Institutes of Health spent $16
million to develop a safer vaccine—the acellu-
lar vaccine, so named because it was derived
from only part of a B. pertussis cell.

Borna disease virus (BDV) A type of virus
known to cause behavior disruptions and
neurological disease in several animal species,
and recently found in humans as well. Infec-
tion with this virus may trigger depressive
episodes in humans who are already vulnera-
ble to major depression or manic-depression.

Borna disease virus is a single-stranded
RNA virus that establishes a persistent infec-
tion without directly damaging host cells.
BDV infection may contribute to depressive
illness by altering neuronal cells in the limbic
system. The leading hypothesis is that BDV, as
it inserts itself into neurons, may disrupt the
function of those cells by binding to neuro-
transmitter receptors.

It causes neurological symptoms in domes-
tic animals, which is where it gets its nick-
name, “crazy virus.” The neurological
symptoms resemble those seen in humans
with manic-depression. This virus is entirely
separate from MAD COW DISEASE, although the
neurological symptoms are what led
researchers to study BDV more closely.

The virus infects cells of the limbic system
implicated in many psychiatric disorders,
including bipolar depression and schizophre-
nia. BDV infects cells in the nervous system
just as its distant viral relative, rabies, does,
causing brain damage in animals and
humans. Previous studies have shown that a
large proportion of psychiatric patients with
certain affective disorders, such as depression
and manic-depressive disorder, have antibod-
ies specific to proteins of BDV. Since Borna



viral material tends to appear during episodes
of depression, scientists suspect that the virus
brings on depressive episodes in people pre-
disposed to mood disorders by their genes or
other factors (perhaps by disrupting commu-
nication between brain cells). In most people,
however, the infection appears to cause no
problems.

It’s too soon to say how big a factor Borna
virus might be in depression or manic-depres-
sion, and it's not clear whether Borna virus
can jump from animals to people, nor how it
might spread between people. However, sci-
entists do know that humans can’t get Borna
virus from eating meat or other products of
infected animals.

BDV was first reported more than a cen-
tury ago as a cause of neurological disease in
horses in Borna, Germany. Since then, out-
breaks of the virus have been documented in
cattle, sheep, and cats. Rats injected with BDV
exhibit damage to brain cells in the limbic sys-
tem, the part of the brain that governs mood
and emotions. Interestingly, the virus affects
various animal species differently. While rats’
brains are destroyed, the virus causes only
subtle abnormal social patterns in tree shrews.
Further animal studies as well as larger stud-
ies of psychiatric patients may help scientists
better understand how the virus causes dis-
ease and how to develop a way to diagnose
and treat it.

The cause of most of the common psychi-
atric disorders, including depression, manic-
depression, anxiety, and schizophrenia, re-
mains a mystery. In some cases, symptoms
appear suddenly and the disease follows a
catastrophic course, while in other cases the
disease may be intermittent. Despite a large
amount of research, and a lot of familial asso-
ciation evidence, the search for causative
genes has produced mixed results. This has
helped fuel the search for other factors, such
as viral infection.

One group of investigators at the National
Institute of Mental Health is pursuing the
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hypothesis that schizophrenia might be
caused by viruses transmitted from house-
hold pets to pregnant women or young chil-
dren. Another group of researchers at the
University of Southern California is looking
for a link between chronic fatigue syndrome
and “stealth viruses” (viruses that have been
incorporated into the host DNA and are no
longer recognized by the immune system).
These viruses cannot be detected by standard
immunological methods or standard culture
techniques. However, they can be detected
with PCR based techniques, matching DNA
sequences with known viral DNA.

borrelia See RELAPSING FEVER.

Borrelia burgdorferi A species of large para-
sitic spirochete bacteria (in the genus Borrelia)
that cause LYME DISEASE. The species B. dut-
tonii, B. persica, and B. recurrentis cause
RELAPSING FEVER.

botulism The most common type of the
infectious disease known as botulism is a
food-borne illness involving the toxin pro-
duced by the bacteria Clostridium botulinum,
which is both rare and very deadly (two thirds
of those afflicted die). Another type is known
as “infant botulism,” an uncommon illness
that strikes infants under the age of one.
Because botulism is technically a poisoning,
not an infection, the patient cannot infect oth-
ers even though the bacteria will be excreted
in feces for months after the illness.

Botulism is more common in the United
States than anywhere else in the world, owing
to the popularity of home canning; there are
about 20 cases of food-borne botulism poison-
ing each year. Botulism got its name during
the 1800s from botulus, the Latin word for
“sausage,” because of a wave of poisoning
from contaminated sausages.

Cause Botulism toxins are a type of neu-
rotoxin that attaches to the nerves, blocking
the messages that are sent to the muscles. The
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C. botulinum spores (latent form of the bacte-
ria) are found in air, water, and food; they are
harmless until deprived of oxygen (such as
inside a sealed can or jar). If conditions are
favorable, the spores will start to generate and
multiply, producing one of the most deadly
toxins known—7 million times more deadly
than cobra venom.

Cases of botulism from commercially
canned food are rare because of strict health
standards enforced by the U.S. Food and
Drug Administration, although some people
have gotten botulism from eating improperly
handled commercial pot pies. In Canada,
cases have been reported from seal meat,
smoked salmon, and fermented salmon eggs.
Most cases occur during home canning.

Canned foods that are highly susceptible to
contamination include green beans, beets,
peppers, corn, and meat. Although the spores
can survive boiling, the ideal temperature for
their growth is between 78 degrees F and 96
degrees F. They can also survive freezing.

Botulism can also occur if the C. botulinum
bacteria in the soil enters the body through
an open wound, although this is extremely
rare.

Symptoms Onset of symptoms may be as
soon as three hours or as late as 14 days after
ingestion, although most symptoms usually
appear between 12 and 26 hours. The first
sign is usually muscle weakness beginning
with the head, often leading to double vision.
This is followed by problems in swallowing
or speaking, followed by the paralysis of the
muscles needed to breathe. Other symptoms
can include nausea, vomiting, diarrhea, and
stomach cramps. The earlier the onset of
symptoms, the more severe the reaction.
Symptoms generally last between three to six
days; death occurs in about 70 percent of
untreated cases, usually from suffocation as a
result of respiratory muscle paralysis. In
infants, symptoms may go unrecognized by
parents for some time until the poisoning has
reached a critical stage.

Diagnosis Large commercial labs or state
health labs can test for the toxin in food,
blood, or stool; it’s also possible to grow the
bacteria from food or stool in a special cul-
ture. The diagnosis is most often made by an
astute health care practitioner who recognizes
the signs and symptoms. In an outbreak, the
first victim to become sick usually dies.

Treatment Prompt administration of the
antitoxin (type ABE botulinus) lowers the risk
of death to 10 percent. Most untreated victims
will die. The Centers for Disease Control is
the only agency with the antitoxin, and it
makes the decision to treat. Local health
departments should be called first for this
information. While induced vomiting may
help following ingestion of food known to
contain botulism toxin, it may not be com-
plete. Because the disease can occur with only
a small amount of toxin, botulism may still
develop.

Patients are usually put on a respirator to
ease breathing. In infant botulism, if symp-
toms are present it is often too late to adminis-
ter antitoxin, since the damage has probably
already been done.

Prevention ltis easy to prevent, since bot-
ulism is killed when canned food is boiled at
100 degree C for one minute, or if the food is
first sterilized by pressure cooking at 250
degrees F for 30 minutes. If you're going to
eat it—heat it.

While the tightly fitted lids of home-
canned food will provide the anaerobic envi-
ronment necessary for the growth of botulism
toxins, the spores will not grow if the food is
very acidic, sweet, or salty (such as canned
fruit juice, jams and jellies, sauerkraut, toma-
toes, and heavily salted hams).

Even though botulism spores are invisible,
it’s possible to tell if food is spoiled by noticing
if jars have lost their vacuum seal; when the
spores grow, they give off gas that makes cans
and jars lose the seal. Jars will burst or cans
will swell. Any food that is spoiled or whose
color or odor doesn’t seem right inside a home-



canned jar or can should be thrown away with-
out tasting or even sniffing, since botulism can
be fatal in extremely small amounts.

botulism, infant Unlike botulism in adults,
which occurs after eating contaminated food,
infant botulism occurs in babies under six
months of age and is less serious. While all
botulism are caused by toxins given off by
Clostridium botulinum bacteria, in infant botu-
lism the baby does not ingest the toxin.
Instead, the spores from botulism bacteria
reproduce the toxin in the baby’s digestive
tract, which then travels to the baby’s nerve
cells.

Fortunately, most babies will recover with
prompt hospital treatment.

Cause This rare disease may be difficult
to trace, since the spores may survive for a
long time in the environment. It is clear that
about 10 percent of commercial honey con-
tains botulism spores and occasionally, light
and dark corn syrup also harbors the bacteria.
For this reason, parents are advised not to
feed. either food to infants under a year of age.
The illness is found in all races in North and
South America, Asia, and Europe. In 1993,
there were only 65 reported cases in the
United States.

Although an infected baby will excrete
toxin for weeks in feces, the baby cannot pass
on the infection to others.

Symptoms Infant botulism symptoms
include constipation, facial muscle flaccidity,
sucking problems, irritability, lethargy, and
floppy arms and legs.

Complications Some experts believe that
infant botulism may be responsible for up to 5
percent of all cases of Sudden Infant Death
Syndrome.

Treatment The antitoxin used to treat
adults with botulism is not safe for infants.
Antibiotics may be used to treat secondary
infections. In severe cases, the baby may need
breathing assistance; while recovery may be
slow, most usually completely recover.
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Prevention Babies under age one should
not be fed honey or corn syrup. They should
be kept away from dust (both from vacuum
cleaners and from the outdoors), especially
around construction sites.

bouba See YAWS.

bovine spongiform encephalopathy The
medical name for MAD COW DISEASE, an infec-
tious illness of cows that may have emerged
in the human population. BSE was first identi-
fied in Britain in 1986, and is one of a group of
similar neurologically degenerative diseases
that occur in several animal species. The dis-
eas is thought to have been transmitted to a
dozen people via contaminated meat and
bone meal.

Eleven human deaths from this disease in
Great Britain were traced to exposure to beef
that contained a piece of protein called a
PRION, thought to be the cause of bovine
spongiform encephalopathy. The United
Kingdom appears to be the only country with
a recent incidence of the disease, and the
cases there seem to have been associated
with the recycling of affected cow material
back to cattle in their food prior to 1988. The
incidence of the disease declined significantly
in the United Kingdom, although the epi-
demic has not yet been clearly defined as
such. The worldwide distribution of BSE is
not precisely known, but it has been re-
ported at a much lower incidence than in the
UK. In the United States, officials. restricted
imports of live cattle and meat from countries
with bovine spongiform encephalopathy in
1989.

brain abscess A pocket of infection, most
commonly found in the frontal and temporal
lobes, usually caused by the spread of infec-
tion from another part of the body, such as
the sinuses. A brain abscess also may result
from spread of an infection in the bones, the
nervous system outside the brain, or the
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heart. These abscesses cause symptoms due
to increased pressure and local brain injury.

About 10 percent of cases are fatal; the
remaining patients often have some brain
function impairment. A seizure disorder is a
common complication.

Cause Brain abscesses are almost always
caused by infection spreading from some-
where else in the body. About 40 percent of
abscesses are from middle ear or sinus infec-
tions. Blood-borne infections may also cause
multiple brain abscesses.

Symptoms The most common symptoms
are headache, sleepiness, and vomiting. There
may be visual problems, with fever and
seizures. There may be evidence of local brain
damage as well, including partial paralysis or
speech problems.

Diagnosis Brain scans (CT scans or mag-
netic resonance imaging) of the brain can
diagnose a brain abscess.

Treatment High doses of antibiotics and
usually surgery; the abscess may be accessible
via a small hole in the skull.

Brazilian purpuric fever A serious systemic
illness that may be caused by bacterial infec-
tion, it was first recognized in 1984 in Brazil.
Since then, scientists have identified other
cases, including an outbreak of 17 illnesses in
a town in a neighboring Brazilian state. Cases
have appeared in other states of Brazil, as
well.

It is not known whether the disease occurs
in areas other than southern Brazil. Cases
being treated for presumed meningococcemia
may in actuality be cases of BPE. In many
areas a blood culture may not have been
drawn to determine the diagnosis. Re-
searchers caution that the occurrence of clus-
ters in areas separated by 250 miles suggests
the potential for spreading of the disease.

Cause Brazilian purpuric fever appears to
be related to Haemophilus aegyptius (H. influen-
zae, biotype III). If untreated, the infection
spreads and can lead to fatal purpura (bleed-

ing into the skin), release of toxins, and over-
whelming shock.

Symptoms The illness typically begins
with eye infection caused by H. influenzae I11;
in a small number of patients, the bacteria
spread throughout the body, causing fever
and bleeding into the skin. If untreated, this
bleeding continues; the bacteria release a
toxin that overwhelms the body’s defenses
and ends in death. Symptoms resemble
meningococcemia.

Treatment Systemic antibiotics to treat
BPF (usually ampicillin with or without chlo-
ramphenicol) -before the skin bleeding begins
may prevent progression of the disease.

breast cancer and virus New evidence has
contributed to a controversial claim that
suggests breast cancer may be linked in some
form to a virus. Cancerous breast cells often
contain genetic sequences similar to an in-
fectious virus that triggers mammary tumors
in mice, according to research by virologists
at Mount Sinai medical school in New
York City. These findings raise decades-old
questions of whether some infectious virus
plays a role in at least some types of breast
cancer.

Over the last few decades, investigators
have linked a number of viruses (specifically
retroviruses) to cancer in animals and people.
A retrovirus can transform a normal cell into a
cancer cell by inserting its genetic material
into the cell, disrupting the function of crucial
genes. For example, mouse mammary tumor
virus (MMTV) produces cancer in about 95
percent of the mice it infects.

The idea that viruses may cause some
types of breast cancer dates to the 1930s,
when scientists identified viruslike particles
in mothers’ milk. While mice can transmit
MMTYV to their babies through milk, no evi-
dence was found that children who were
breast-fed by mothers with breast cancer had
a higher chance of developing the disease
themselves.



Still, over the decades since then, research
groups have reported some genetic evidence
that an MMTV-like virus is associated with
breast cancer. The problem with those reports
was that in those days, scientists couldn’t tell
the difference between MMTV-like viruses
and human endogenous retrovirus (HER), an
ancient virus whose genetic code is integrated
into everyone’s genome.

In recent years, however, scientific proce-
dure has become more sophisticated. Scien-
tists have sequenced many of MMTV’s genes
and found regions of various genes that differ
quite a bit from those of HER. The new
research looked at samples of human breast
tissue for MMTV-specific gene fragments. In
1995, the group reported that in almost 40
percent of breast cancer tissue tested, they
found sequences similar to those in one of the
MMTV’s genes. Less than 2 percent of normal
breast samples yielded this so-called env
gene. This env gene encodes a protein that
helps form the outer surface of the virus.

In 1996, the group reported that they found
a different sequence of the env gene in 13 of
19 breast cancer samples, and in none of the
normal breast tissue samples. Interestingly,
hormones such as estrogen stimulate the
activity of an MMTV-like env gene in a cell
line derived from breast cancer cells.

The findings are far from conclusive proof
that a virus may cause some forms of breast
cancer. Other scientists are trying to replicate
the Mount Sinai research.

bronchiolitis An acute viral infection of the
small airways in the lungs that primarily
affects infants and young children. Winter
epidemics tend to occur every two or three
years, affecting thousands of children in the
United States. A virus that may induce only a
mild head or chest infection in an adult can
cause a severe bronchiolitis in an infant. With
prompt treatment, even the sickest infants
usually recover completely within a few
days.
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Cause The smaller airways that branch
off the bronchial tubes become inflamed, usu-
ally because of the RESPIRATORY SYNCYTIAL
VIRUS (RSV INFECTION), although other viruses
may be responsible. Adult attacks may follow
BRONCHITIS brought on by INFLUENZA. The
viruses may be transmitted from person to
person through airborne drops and are highly
contagious. Hospitalized patients will be
placed in respiratory isolation.

Symptoms Cough, shortness of breath,
and (in severe cases) blue-purple skin color. A
physician can hear bubbling noises in the
lungs. A baby or young child with a cold and
cough that suddenly gets worse should see a
physician.

Treatment Sometimes no treatment is
needed, but in severe cases the child may
need to be hospitalized for oxygen and respi-
ratory therapy to clear the mucus. Antibiotics
and CORTICOSTEROID DRUGS won’t work
against this viral infection, although antibi-
otics may be prescribed anyway to prevent a
secondary bacterial infection. Sometimes a
child may need to be placed on artificial venti-
lation until normal breathing returns.

bronchitis Inflammation of the airways that
connect the windpipe (trachea) to the lungs,
resulting in persistent cough with quantities
of phlegm or sputum. Attacks usually occur
in the winter among smokers, babies, the
elderly, and those with lung disease, although
anyone can get bronchitis.

Bronchitis presents in one of two forms:
acute (of sudden onset and short duration)
and chronic (persistent over a long period,
and recurring several years).

Cause Acute bronchitis is usually a compli-
cation of a viral infection (such as a cold or the
flu), although it can also be caused by air pol-
lution. A bacterial infection also may lead to
acute bronchitis. Attacks occur most often in
winter.

Cigarette smoking is the primary cause of
chronic bronchitis, because it stimulates the
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production of mucus in the lining of the
bronchi and thickens the bronchi’s muscular
walls and those of smaller airways in the
lungs, narrowing those passages. The pas-
sages then become more susceptible to infec-
tion, which cause further damage. Air
pollution can have the same effect. The dis-
ease is most prevalent in industrial cities and
in smokers, and more common in manual and
unskilled workers.

Symptoms The symptoms of both chronic
and acute bronchitis are the same. As the
bronchial tubes swell and become congested,
symptoms appear: wheezing, breathlessness,
and a persistent cough that produces yellow
or green phlegm. There also may be pain
behind the breastbone. Acute bronchitis is
also characterized by fever.

In chronic bronchitis, symptoms don’t
quickly clear up, and there is usually no fever.
The persistence of symptoms also differenti-
ates this disease from chronic asthma, in
which wheezing and breathlessness vary in
severity from day to day. As the disease pro-
gresses, emphysema may develop. The lungs
become more resistant to the flow of blood,
leading to pulmonary hypertension. Those
with chronic bronchitis usually have two or
more episodes of acute viral or bacterial infec-
tion of the lungs every winter. Occasionally,
blood may be coughed up.

Treatment Humidifying the lungs either
with a humidifier or by inhaling steam will
ease symptoms. Drinking plenty of fluids also
helps bring up phlegm. Most acute bronchitis
clears up on its own without further treatment.
If there is a suspicion of an underlying bacter-
ial infection, antibiotics will be prescribed.

In chronic bronchitis, an inhaler contain-
ing a bronchodilator may relieve breathless-
ness. In specific cases, the patient may
improve by inhaling oxygen from a cylinder.
Antibiotics may treat or prevent any bacterial
lung infection.

Complications Pleurisy or PNEUMONIA
may rarely occur in cases of acute bronchitis.

A physician should be consulted if any of the
following symptoms appear:

+ severe breathlessness

+ audible wheezing

* no improvement after three days

+ blood is coughed up

« fever over 101 degrees F

« if patient has underlying lung disease

Chronic bronchitis often leads inexorably
to increased shortness of breath; eventually,
the patient may become housebound.

Brucella A genus of gram-negative spherical
or rodlike parasitic bacteria that cause BRU-
CELLOSIS (undulant fever) in humans, and
contagious abortion in animals. The principal
species include B. abortus and B. melitensis.
The genus was named after David Bruce, a
surgeon who first identified the bacteria in
1887.

brucellosis A chronic bacterial disease, car-
ried by farm animals, that may be transmitted
to humans, affecting various organs of the
body. It is also known as undulant fever,
Malta fever, Gibraltar fever, Bang’s disease, or
Mediterranean fever.

Anyone is susceptible to the bacteria, and
may get the disease if exposed, but it is more
likely to be found among those who work
with livestock. Up to 200 cases of brucellosis
are diagnosed in the United States each year.
In areas where milk pasteurization is not
widely practiced (such as in Latin America
and in the Mediterranean) the disease is con-
tracted from eating unpasteurized dairy prod-
ucts. Untreated, the disease may persist for
years.

Cause The disease is caused by several
different species of bacteria of the genus BRU-
CELLA. B. abortus is found in cattle. B. suis is
most often isolated in hogs and is more
deadly when contracted by humans than the
version found in cattle. B. melitensis is found
in goats and sheep and causes the most severe



illness in humans. B. rangiferi occurs in rein-
deer and caribou, and B. canis in dogs.

The bacteria are transmitted to humans by
contact with an infected animal (through a cut
or breathing in bacteria) or by consuming
nonpasteurized contaminated milk or fresh
goat cheese. It is also found in the afterbirth
from infected cattle or goats that have aborted
a fetus. It is not likely that the disease spreads
from person to person or that a person will be
reinfected after recovery. In the United States
the disease is primarily confined to workers at
slaughterhouses. President Richard Nixon
suffered from brucellosis as a child.

Symptoms The disease is not usually
fatal, but the intermittent fevers (a source of
the name, “undulant fever”), can be debilitat-
ing. Symptoms usually appear within 5 to 30
days after exposure. The acute form of the
disease includes a single bout of high fever,
shivering, aching, and drenching sweats that
last for a few days. Other symptoms include
headache, poor appetite, backache, weakness,
and depression. Mental depression can be so
severe that the patient may be suicidal. In
rare, untreated cases, an acute attack is so
serious it can cause fatal complications such
as PNEUMONIA or bacterial MENINGITIS. B.
melitensis can cause abortions in women,
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especially during the first three months of
pregnancy.

Chronic brucellosis is characterized by
symptoms that recur over a period of months
or years.

Diagnosis Blood tests can diagnose the
disease.

Treatment Prolonged treatment with
antibiotics (including tetracyclines plus strep-
tomycin) and sulfonamides is effective. Bed
rest is imperative. After an apparent recovery,
the disease sometimes recurs a few months
later, requiring another course of treatment.

Prevention Immunization of livestock
that have first been checked to make sure
they are not already infected will prevent
human disease. Infected animals are usually
destroyed.

bubonic plague See PLAGUE.

bunyavirus One of a group of mosquito-
borne viruses that can infect humans, causing
California ENCEPHALITIS, RIFT VALLEY FEVER,
and others. Symptoms include headache,
weakness, low-grade fever, facial pain, and
rash. Outbreaks have occurred in North
America, South America, Africa, and Europe.
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California
CALIFORNIA.

encephalitis See ENCEPHALITIS,

camp fever See TYPHUS.

Campylobacter A genus of bacteria respon-
sible for between 5 and 14 percent of all diar-
rhea, the most common cause of diarrhea in
the world. For many years, scientists had
thought the bacteria were related to the VIBRIO
germs that cause intestinal illnesses and
CHOLERA. In fact, the bacteria are much less
dangerous, but much more common.

The bacteria were first identified in 1909 by
two English veterinarians who were studying
aborted cattle fetuses and who named the
bacterium Vibrio fetus. The same bacteria were
then isolated in 1947 in a woman’s blood, but
it was not until 1972 that researchers identi-
fied it as a new genus and named it Campy-
lobacter for its characteristic shape from the
Greek for “curved rod.”

The bacteria survive best at body tempera-
tures of humans and cattle, poultry, horses,
and pets. They are one of the four most
important types of disease-causing organisms
that infect the intestines; the others are
Shigella, Salmonella, and GIARDIA LAMBLIA. All
are ingested in much the same way, via
tainted food and water in places where proper
sanitation, hygiene, or cooking methods are
not strictly observed. See also DIARRHEA AND
INFECTIOUS DISEASE; ANTIDIARRHEAL DRUGS;
TRAVELER’S DIARRHEA.

campylobacteriosis A form of food-borne ill-
ness, first recognized in the 1970s, that causes
gastroenteritis—one of the many so-called
TRAVELER'S DIARRHEA. Much more common
than either Salmonella or Shigella, campylobac-
teriosis is responsible for between 5 to 14 per-
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cent of all diarrheal infections in the world. It
may affect between 2 and 4 million Americans
each year. Although anyone can get an infec-
tion, children under age 5 and young adults
aged 15 to 29 are more frequently afflicted.

In the 1970s, more than 3,000 residents in
Bennington, Vermont, became ill with diar-
rhea when their town’s water supply was
contaminated by a dog cadaver, which
exuded the rod-shaped bacterium Campylo-
bacter jejuni. It has subsequently spread every-
where.

Without treatment, the stool is infectious
for several weeks, but three days of antibiotics
will eliminate the bacteria from the stool.
While the illness can be uncomfortable and
even disabling, deaths among otherwise
healthy patients are rare. See also DIARRHEA
AND INFECTIOUS DISEASE; ANTIDIARRHEAL
DRUGS.

Cause While there are several different
forms of Campylobacter, the most common is
Campylobacter jejuni, which accounts for 99
percent of all Campylobacter infections.
Campylobacteriosis is caused by eating or
drinking food or water contaminated with
the bacteria; only a small amount is neces-
sary to cause illness. It can survive in under-
cooked food such as chicken, lamb, beef, or
pork, in water, and in raw milk. The disease
may also spread throughout a child care cen-
ter or from the diarrhea of affected young
dogs or cats.

The most common source of Campylobacter
infection is in contaminated poultry (between
20 percent and 100 percent of all raw chicken
on the market is contaminated), which is not
surprising considering that many healthy
chickens carry the bacteria in their intestines.
Raw milk is also a source of infection. Con-
sumers get sick when they eat undercooked



chicken or when the organisms are trans-
ferred from the raw meat or raw meat drip-
pings to the mouth. The bacteria are common
among healthy chickens on chicken farms,
where they may spread undetected among
the flocks (perhaps through drinking water
supplies). When the birds are slaughtered, the
bacteria are transferred from the intestines to
the meat.

Other forms of Campylobacter are harder to
diagnose and appear to be much more rare
than C. jejuni; it is not yet clear what the
source of those infections are.

Symptoms Symptoms begin between 2 to
10 days after tainted food or water is con-
sumed and may last up to 10 days. They
include nausea and vomiting and abdominal
pain followed by watery or bloody diarrhea.
Other symptoms may include headaches,
fatigue, and body aches.

Diagnosis The infection is diagnosed
when a stool is sent to the lab and cultured
using special techniques.

Treatment Unless antibiotics are taken at
the very beginning of the illness they won't
affect symptoms, although they will shorten
the infectious period. For mild cases, rest and
fluids should be sufficient. Young children are
usually given antibiotics (usually ery-
thromycin) as a way of reducing the risk of
passing the infection on to other children via
infected stool.

Prevention Hands should be washed
after using the toilet. Anyone with diarrhea
should use a separate towel and washcloth
and should not prepare food (especially
uncooked food). Properly cooking chicken,
pasteurizing milk, and chlorinating drinking
water will kill the bacteria.

Complications Infection with campy-
lobacteriosis may provoke a paralyzing neu-
rologic illness (Guillain-Barre syndrome) in a
small percentage of patients.

Campylobacter jejuni A slénder type of bac-
teria, of the genus CAMPYLOBACTER, NOW rec-
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ognized as the leading cause of bacterial diar-
rheal iliness (called CAMPYLOBACTERIOSIS) in
the United States, causing more disease than
Shigella and Salmonella combined.

Although this bacterium is not carried by
healthy individuals, it is often isolated from
healthy cattle, chickens, birds, and flies. It
may be found in nonchlorinated water (such
as in ponds and streams). Not all strains of C.
jejuni cause disease, but so far it is not possi-
ble to differentiate them.

Campylobacter pylorii The former name for
HELICOBACTER PYLORIL

Candida albicans The yeast that causes the
infection called candidiasis (THRUSH), often
found within the vagina or on other mucous
membranes (such as the inside of the mouth).
The infection is also known as moniliasis.

Because it is so commonly found in the
body, it is a problem only when it grows too
abundant due to changes in the mucous mem-
branes. It is also the cause of diaper rash,
which has nothing to do with a baby’s
immune system but simply a result of the per-
fect yeast environment. Thrush, which causes
patches that look like cottage cheese in the
mouth, may be a sign of AIDS in young
adults, but it is also common among healthy
children or among those who take inhaled
steroids in the treatment of asthma.

Candida albicans, while it is a yeast, has
nothing to do with the food-grade yeast used
to bake bread (Saccharomyces cerevisige). See
also CANDIDA LUSITANIAE INFECTION.

Candida lusitaniae infection A rare but
emerging human pathogen that can cause
fungal infection in meninges, lung, lower
urinary tract, kidney, gastrointestinal tract,
bone, skin, and soft tissue. It concerns scien-
tists because it appears to resist antifungal
drugs, including amphotericin B. C. lusitanise
was first isolated in 1959 from the gastroin-
testinal tract of mammals, but it wasn’t rec-
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ognized as a cause of human disease until
1979. Twenty-two cases of this type of fungal
infection have been reported in English med-
ical journals, most in the past 10 years. While
this infection is very rare, there is evidence
that it is becoming more of a problem, espe-
cially among hospital-acquired infections.

Because of its growing drug resistance—
especially to the antifungal amphotericin B—
scientists expect this fungal infection to be an
increasing problem, especially among those
patients with impaired immune function.

The infection can affect people of all ages;
as with other Candida species, the main risk
factors seem to be the use of antibacterial
drugs, having an intravascular catheter, and
having an impaired immune function.

Cause The C. lusitanige infection usually
begins in the throat or gastrointestinal tract.

Diagnosis The presence of the fungus can
be determined via blood tests.

Treatment Since the pathogen is resistant
to amphotericin B, flucytosine is often used
together with other antifungal drugs. Still, 30
percent of patients with this disease died. See
also CANDIDA ALBICANS.
candidiasis See THRUSH.
canker sore A small painful ulcer, on the
inside of the mouth, lip, or underneath the
tongue, that heals without treatment. About
20 percent of Americans at any one time expe-
rience a canker sore, which occur most com-
monly between ages 10 and 40. The most
severely affected people have almost continu-
ous sores, while others have just one or two
per year.

Cause Because hemolytic streptococcus
bacteria have so often been isolated from
canker sores, experts believe they may be
caused by a hypersensitive reaction to the
bacteria. Other factors often associated with a
flareup include trauma (such as biting the
inside of the cheek), acute stress and allergies,
or chemical irritants in toothpaste or mouth-

wash. More women than men experience
canker sores, which are more likely to occur
during the premenstrual period and are more
likely to occur if other members of the family
suffer from them. Interestingly, the older a
person gets the less likely a canker sore will
occur. Some experts believe there may be an
underlying immune system defect similar to
an allergy.

Symptoms A canker sore is usually a
small oval ulcer with a gray center sur-
rounded by a red, inflamed halo, which usu-
ally lasts for one or two weeks. They are
similar but not identical to COLD SORES (or
“fever blisters”), which also appear on the
mouth. Both usually cause small sores that
heal within two weeks. However, canker
sores aren’t usually preceded by a blister.
Canker sores are usually larger than fever
blisters, but they don’t usually merge to form
one large sore as fever blisters do. Finally,
canker sores usually erupt on movable parts
of the mouth (such as the tongue and the
cheek or lip linings) whereas cold sores usu-
ally appear on the gums, roof of the mouth,
lips, or nostrils.

Treatment While the ulcers will heal
themselves, topical painkillers may ease the
pain; healing may be speeded up by using a
corticosteroid ointment or a tetracycline
mouthwash. Victims may also cover the sore
with a waterproof ointment to protect it. A
canker sore should heal within two weeks; if
not, or if the sufferer can’t eat, speak, or sleep,
seek medical help.

Over-the-counter medication containing
carbamide peroxide (Cankaid, Glyoxide, and
Amosan) may be effective in treating the sore.
Other treatment possibilities include medica-
tions in liquid or gel form of benzocaine,
menthol, camphor, eucalyptol, and/or alco-
hol or pastes (such as Orabase) that form a
protective “bandage” over the sore. For
short-term pain relief, rinse with a prescrip-
tion mouthwash containing viscous lido-
caine, an anesthetic.



Prevention Avoid coffee, spices, citrus
fruits, walnuts, strawberries, and chocolates if
you are prone to canker sores. Instead, try eat-
ing at least four tablespoons daily of plain
yogurt containing Lactobacillus acidophilus; this
introduces helpful bacteria into the mouth to
fight canker sore bacteria.

Also, avoid commercial toothpastes and
mouthwashes; instead brush teeth with bak-
ing soda for a month or two, and rinse your
mouth with warm salt water. Specifically, sci-
entists found that toothpaste with the deter-
gent sodium lauryl sulfate was linked to
canker sores in susceptible people. In a study
of 10 people prone to sores, brushing with
SLS-free paste for three months led to a 70
percent decrease in the number of canker
sores. Scientists suggest the detergent may
dry out the mucous layer of the mouth, leav-
ing gums and cheeks vulnerable to irritants.

carbuncle A cluster of BOILS (pus-filled
inflamed hair roots) infected with bacteria,
commonly found on the back of the neck and
the buttocks.

Cause Carbuncles are usually caused by
the bacterium Staphylococcus aureus.

Symptoms Carbuncles usually begin as
single boils that spread, but they are less com-
mon than single boils. They primarily affect
patients with lowered resistance to infection
or irritation of an area of skin.

Treatment Carbuncles are treated with
oral and topical antibiotics and hot com-
presses. These may relieve the pain by caus-
ing the pus-filled heads to burst; if this occurs,
the carbuncle should be covered with a dress-
ing until it has healed completely. The lesion
must often be cut and drained. The cavity
may then need packing to keep the drainage
complete.

In some cases, draining is not necessary,
but this is rare. Antibiotics given by mouth
don’t usually help, but they may prevent
spread of bacteria from the pus pockets into
the bloodstream or surrounding tissues.
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Prevention Recurrent carbuncles usually
mean that patients are constantly reinfecting
themselves. Regular washing with antibacter-
ial soap (especially around rashes, irritations,
shaving, or areas of heavy sweating) can help
get rid of the infection. Also, hands and bed-
ding should be washed often.

carditis Inflammation of the heart muscles
usually caused by viral infection. Most of the
time, more than one layer of the heart is
involved. Symptoms include chest pain, circu-
latory failure, heart beat irregularities, and
damage to the structures of the heart. Types of
carditis include endocarditis (inflammation of
the internal lining of the heart chambers and
valves usually caused by bacteria); myocardi-
tis (inflammation of the heart muscle, usually
caused by a viral infection); and pericarditis
(inflammation of the outer lining of the heart
caused by a viral or bacterial infection).

cats and infectious disease Cats may spread
multi-drug-resistant bacteria that can cause
serious illness, according to researchers at the
Public Health Laboratory Service in London,
England. Scientists there found that of 110
cases of infection by Salmonella bacteria in
cats, 78 were the species S. typhimurium. Of
these, 40 were of a type that resists six com-
mon antibiotics in humans, which would
make infection in humans hard to treat.
Researchers suspect the cats pick up infec-
tion from their food (maybe by eating scraps
of contaminated human food or from eating
raw or undercooked meat). Cats should not
be given free access to unprotected food and
cooking areas, they warn, and people who
touch cats should wash their hands before
eating or preparing food. See also PETS AND
INFECTIOUS DISEASE; CAT-SCRATCH DISEASE.

cat-scratch disease (CSD) A mild illness fol-
lowing the scratch or bite of a kitten or cat,
caused by a small bacterium recently identified
as Bartonella (formerly Rochalimaea) henselae.
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Three-quarters of cases occur in children and
occur more often in fall and winter.

While the disease causes few problems in
healthy individuals, in those with a weakened
immune system the infection can become
dangerous and life-threatening. There are
about 22,000 cases of CSD in the United States
each year.

Cats with the bacteria have no symptoms
and don't appear to be harmed. The disease
was first recognized in the 1950s, but the
organism that causes it has only been recently
discovered.

Cause The bacteria are transmitted
between cats by the common cat flea, accord-
ing to a new study by University of California
researchers. The animal itself does not appear
to be ill, and about 90 percent of cases are
caused by kittens; the rest result from grown
cats, dogs, and other animals.

Researchers still don’t understand how the
bacteria can live in the bloodstream, since
blood is normally sterile and bacteria are usu-
ally killed by the immune system. While cats
with the disease aren’t ill, many have large
numbers of organisms in their blood.

The disease cannot be transmitted from
one person to another, and it is not clear if one
episode confers immunity.

Symptoms The symptoms of CSD resem-
ble the early stages of other infectious dis-
eases, such as TUBERCULOSIS. About two

weeks after a bite or scratch, the victim -

reports a red round lump at the site of infec-
tion and one or more swollen lymph nodes
near the scratch, which may become painful
and tender, with an occasional discharge.
Symptoms ‘sometimes include fever, rash,
malaise, and headache. In most cases, symp-
toms disappear on their own.

Diagnosis It can be diagnosed by symp-
toms, history, and negative tests for other
diseases that cause swollen lymph glands. A
blood test, developed in 1992 by the Centers
for Disease Control, detects antibodies to the
bacteria. The test is available free to doc-

tors and state health departments. Biopsy of
a small sample of the swollen lymph node
is not necessary unless there is question of
cancer of the lymph node or some other dis-
ease.

Treatment There are no antibiotics effec-
tive against CSD, although they are often pre-
scribed for children with severe pain or
swelling. A severely affected lymph node or
blister may have to be drained, and a heating
pad may help swollen, tender lymph glands.
Acetaminophen may relieve pain, aches, and
fever over 101 degrees F. In most cases, the ill-
ness fades after one or two months.

Complications In HIV patients, the bacte-
ria can cause a rare, potentially fatal (yet cur-
able) infection called BACILLARY ANGIOMATOSIS
that causes blood vessels to grow out of con-
trol, forming tumorlike masses (in bone, liver,
and skin) that look like those of KAPOSI'S
SARCOMA.

Another rare complication is ENCEPHALITIS,
or cat-scratch disease of the brain, which
appears about one or two weeks after the first
symptoms of CSD.

Signs of complications include unusual
spots or bruises on the skin, eye infections,
unusual pain, high fever (more than 103
degrees F), stiff neck, severe headache, or
severe vomiting. This mimics other more seri-
ous causes of meningitis and is often treated
with antibiotics.

Prevention Other than avoiding cats,
there is no way to prevent the disease. How-
ever, cats only carry the infecting organism
for a few weeks during their lifetimes, so the
likelihood of being reinfected, or infected by
just one pet in the home, is minimal.

Patients with weakened immune systems
don’t need to get rid of their cats, but they
should inform their physicians that they own
cats and avoid getting scratched. If a scratch
does occur, it should be washed thoroughly
with soap and water. It is also important to
control fleas. See also CATS AND INFECTIOUS
DISEASE; PETS AND INFECTIOUS DISEASE.



cellulitis A bacterial infection of the skin and
the tissues underneath it. Untreated, the dis-
ease may lead to BACTEREMIA and SEPTIC
SHOCK. Facial cellulitis may spread to the eye
and even the brain. Before the advent of
antibiotics, the disease was sometimes, fatal.
Today, any form of cellulitis is likely to be
more serious in those with impaired immune
systems.

Cause Cellulitis is usually caused by B-
hemolytic streptococci bacteria following a
minor injury, although many other bacteria
may be responsible. Very rarely, cellulitis
develops after childbirth and may spread to
the pelvic organs.

Symptoms The affected area (usually the
skin of the face, neck, or legs) is usually hot,
tender, and red; other symptoms include fever
and chills, with swollen lymph glands. Peri-
anal cellulitis may occur with itchy, painful
bowel movements. A rash may appear on
face, arms, or legs, with raised borders. Infec-
tion may recur, causing chronic swelling of
arms or legs.

Diagnosis The organism is hard to cul-
ture from skin lesions, but it may be identified
in blood. Antibodies can be found in blood.

Treatment The infection may resolve
spontaneously on its own. Cold compresses
and aspirin may bring relief. Antibiotics effec-
tive against the organism causing the infec-
tion must be taken for up to two weeks to
clear the infection. At the beginning of antibi-
otic treatment, symptoms may temporarily
get worse because of the abrupt death of
many organisms. Often, antibiotics must be
given intravenously for a period of time, espe-
cially if the infection is spreading quickly or is
located on the face.

Centers for Disease Control and Prevention
The federal organization charged with the
responsibility of preventing and controlling
infectious diseases for nearly 50 years. Estab-
lished as the Communicable Disease Center in
1946 in Atlanta, Georgia, the CDC has led
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efforts to prevent MALARIA, polio, SMALLPOX,
TOXIC SHOCK SYNDROME, LEGIONNAIRES DIS-
EASE, LYME DISEASE, hospital infections, and
more recently, HIV/AIDS.

The center’s responsibilities have ex-
panded over the years and continue to evolve
as the agency addresses other threats to health
such as injuries and environmental and occu-
pational hazards.

CDC supports surveillance, research, pre-
vention efforts, and training in the area of
infectious diseases through its NATIONAL CEN-
TER FOR INFECTIOUS DISEASES.

In 1946, the mission of the agency was to-
protect Americans from germs, including
TYPHUS, dengue, PLAGUE, malaria, and other
infectious diseases. Today, its public mission
is more than germs and ranges far beyond the
U.S. border. Fighting disease today is a global
effort using the talents of public health offi-
cials in every country, state, city, and county.

CDC epidemiologists continue to study
microbes, from EBOLA in Africa to CRYP-
TOSPORIDIUM in Milwaukee, but the agency
also combats health threats such as gun vio-
lence, poverty, and poor nutrition. In so
doing, it has been criticized by those who
believe the agency should stick to bugs and
keep out of social policy.

Today, the CDC maintains 11 centers, insti-
tutes, and offices, including the National Cen-
ter for Infectious Diseases; the National Center
for Chronic Disease Prevention and Health
Promotion; the National Center for Environ-
mental Health; the National Center for Health
Statistics; the National Center for HIV, STD and
TB Prevention; the National Center for Injury
Prevention and Control; the National Center
for Occupational Safety and Health; the Epi-
demiology Program Office; the International
Program Office; the Public Health Practice
Program Office; and the National Immun-
ization Program. It has about 6,900 employees
in 170 locations in Anchorage; Atlanta; Cincin-
nati; Fort Collins, Colorado; Morgantown, West
Virginia; Pittsburgh; Research Triangle Park,
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North Carolina; San Juan; Spokane; and Wash-
ington, D.C.

The infectious disease center houses the
famed maximum containment lab, one of only
six in the world that can handle the most
deadly organisms. High-tech filters keep the
microbes inside from getting outside, and sci-
entists at the lab wear spacesuits so microbes
don’t get in. The lab is locked, guarded, and
under constant video surveillance. It is here
that one of the last two samples of smallpox
on earth survives. Smallpox was eradicated in
1977, in large part by activities supported by
the CDC.

cephalosporins Antibiotics used to treat
infections that occur in a variety of places in
the body. They are usually used after other
(less expensive) antibiotics have proven un-
successful or when the infection is unusual.
They can be used to treat most common URI-
NARY TRACT INFECTIONS (UTlIs) and upper res-
piratory infections such as PHARYNGITIS or
TONSILLITIS. The cephalosporins include cefa-
droxil, cefixime, cefuroxime axetil, cefaclor,
and cephalexin. As with other antibiotics,
some cephalosporins can treat certain bacter-
ial infections better than others.

They can be taken either with food or on an
empty stomach; in case of nausea, they should
be taken with food or milk. Liquid suspen-
sions should be refrigerated (except for
cefixime suspension). Any unused suspension
should be thrown away after 14 days.

These drugs should always be taken at the
same time of day and for the exact amount of
time prescribed, even if the patient feels better.
The infection may return if the drug is not
taken for the full amount of time. Heart or
kidney complications can result if a STREPTO-
COCCUs infection is not completely treated.

If the infection is caused by a type of bacte-
ria that responds to cephalosporins, the symp-
toms should improve within a few days,
although sometimes it may take longer to get
relief. If the symptoms remain after all the

drug is taken or gets worse during the medica-
tion period, a physician should be contacted.

Cephalosporins appear to be relatively safe
to use during pregnancy. They do pass into
breast milk in small amounts. The drugs also
may cause diabetics to get a false-positive
reading for glucose in the urine if copper sul-
fate urine test tablets are used.

Side effects Common side effects include
mild stomach cramps, nausea, vomiting, and
diarrhea that go away with time. Like other
antibiotics, cephalosporins may encourage the
growth of fungus normally found in the body,
causing a sore tongue, mouth sores, or a vagi-
nal yeast infection.

More serious (but rarer) side effects include
allergic reactions ranging from itchy, red, or
swollen skin rash to severe breathing prob-
lems and shock. A patient allergic to penicillin
may also be allergic to a cephalosporin.

Specific allergic reaction to cephalosporin
can include skin rash, joint pain, irritability,
and fever. Another rare side effect is serious
colitis, with severe watery diarrhea, stomach
cramps, fever, weakness, and fatigue.

cerebrospinal fluid analysis See SPINAL TAP.

cereus A type of food poisoning caused by
the Bacillus cereus bacteria, which multiplies in
raw foods at room temperature. The B. cereus
bacteria produces toxins most often found in
steamed or fried rice. It is believed that poi-
soning with B. cereus is underreported because
its symptoms are so similar to other types of
food poisoning (especially staphylococcal and
CLOSTRIDIUM PERFRINGENS pOiSOI‘ling).
Symptoms This bacterium produces two
distinct types of food poisoning: The first fea-
tures a short incubation period after eating
tainted food (usually less than six hours),
causing cramps and vomiting, and occasion-
ally a short bout with diarrhea. Almost 80 per-
cent of patients with these symptoms who test
positive for B. cereus poisoning have eaten
steamed or fried rice at Chinese restaurants.



The second type of B. cereus poisoning is
very similar to C. perfringens poisoning; it
appears within 8 to 24 hours after ingestion of
tainted food and causes abdominal cramps
and diarrhea with very little vomiting.

Treatment Treatment of both types of the
disease is aimed only at making the patient
comfortable. There are no medications which
will shorten the course of the disease.

cestode See TAPEWORM.

Chagas disease A parasitic disease also
known as American TRYPANOSOMIASIS trans-
mitted by the bite of blood-sucking insects
and rarely by blood transfusions. Named for
19th-century Brazilian physician Carlos Cha-
gas, the disease is endemic in Central and
South America, where it is recognized as a
serious public health problem. Officials there
rank their need to control this disease third,
behind MALARIA and SCHISTOSOMIASIS.

More than a quarter of the total population
in Central and South America are at risk, with
more than a million cases each year. Of these,
45,000 people will die and up to 18 million
people may be currently infected. Of these, 3
million may have already developed chronic
complications, and more than 3 million are
still in the incubation period. The disease is
also known as Brazilian trypanosomiasis,
Chagas-Cruz disease, Cruz trypanosomiasis,
and South American trypanosomiasis.

Cause The disease is caused by the single-
celled parasite Trypanosoma cruzi, very similar
to those that cause sleeping sickness in Africa.
The parasite infects bugs commonly known as
“assassin bugs” or “cone-nosed biigs” (redu-
viid); when the bugs defecate, the excrement
includes the parasite, which can then enter a
human through a break in the skin or through
a mucous membrane. The parasites live in the
bloodstream and can also affect a person’s
heart, intestines, or nervous system.

Symptoms The disease may occur in an
acute or chronic form. The acute form (com-
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mon in children, rare in adults) is marked by a
lesion at the site of infection, together with
fever, weakness, enlarged spleen and lymph
nodes, facial and leg swelling, and rapid
heartbeat. This form disappears on its own in
about four months, unless complications
(such as ENCEPHALITIS) set in.

About 10 to 20 years after the initial acute
phase, incurable lesions of the disease
develop. In addition, 27 percent of those
infected develop a chronic heart disease
problem. Six percent have chronic lesions in
the digestive tract, and about 3 percent may
have neurological problems. Patients with
chronic disease become progressively sick
and ultimately die, usually as a result of
heart failure.

Treatment Nifurtimox is available from
the CDC for the treatment of short-term Cha-
gas disease. There is no accepted anti-para-
sitic treatment for chronic illness.

Preveytion The best prevention is to
avoid potential reduviid habitats (mud,
adobe, and thatch buildings, especially those
with cracks or crevices). If this isn't feasible,
infection may be prevented by spraying
infested areas with insecticide, using fumi-
gant canisters and insecticidal paints, and
using bed nets. Housing improvements have
also helped. In addition, screening blood
donors at blood banks helps to control the
spread of the disease via blood transfusions.

In 1991, the health ministers of Argentina,
Bolivia, Brazil, Chile, Paraguay, and Uruguay
began a program to eliminate Chagas disease
by the end of this century. Since then, house
infestation has declined 75 to 98 percent in
some areas, according to the Pan American
Health Organization.

Chagres fever An arbovirus infection trans-
mitted to humans through the bite of the
sandfly. The disease, which is rarely fatal, is
most common in Central America. It was
named after the Chagres River in Panama and
is also known as Panama Fever.
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Symptoms It is characterized by fever,
headache, and muscle pain of the chest or
abdomen, with nausea and vomiting, giddi-
ness, weakness, photophobia (sensitivity to
light), and pain on moving the eyes. It usually
passes within a week.

Treatment Bed rest, fluids, and pain-
killers.

chancroid A sexually transmitted disease
rarely seen in the past 30 years but making a
comeback since the early 1980s. In some sub-
tropical and tropical countries, the disease is
more common than SYPHILIS. There have been
outbreaks in the United States in large cities in
California and parts of the south over the past
15 years.

Those most at risk are men under age 24,
men and women with multiple sex partners,
those with other STDs (especially syphilis),
prostitutes and their customers, and those in
tropical areas. However, any sexually active
person can be infected with chancroid. It is
more commonly seen in men than women,
especially in uncircumcised males.

Cause Chancroid is caused by Hemophilus
ducreyi, a rod-shaped bacterium that grows
only in the absence of oxygen (much like GON-
ORRHEA bacteria). The bacteria are transmitted
from the draining sores of an infected person
during sex. It is more likely to be transmitted
to another person with a small cut or scratch
in the genital area. The chances of transmis-
sion are greater if a person is very active sexu-
ally and doesn’t practice personal hygiene.

Symptoms Symptoms wusually appear
within a week of infection. In some women,
there may be a small pimple with a reddish
base that will gradually fill with pus, opening
and hollowing. Eventually, several ulcers usu-
ally appear that are very painful and soft.
About a week later, the pelvic lymph gland on
one side of the groin may become enlarged
and painful. Other women don’t notice sores
but have pain during sex or while urinating.
Still others never notice any symptoms, espe-

cially if ulcers are on the vaginal walls or
cervix.

Men experience painful sores under the
foreskin or on the underside of the penis that
fill with pus and turn into ulcers. About 50
percent of infected men will go on to develop
painful, enlarged lymph glands in the groin.

Both men and women are infectious until
the lesions are completely healed, which may
take up to two weeks. It is not possible to
become immune.

Diagnosis The disease is diagnosed by
symptoms and negative test results for other
more common causes of genital ulcers (such
as syphilis or HERPES). About half the time,
microscopic examination of the fluid from a
draining ulcer will correctly diagnose the
infection; a culture of the drainage will pro-
vide a correct diagnosis, but the bacteria
aren’t easy to grow and many labs aren't
equipped to do the test.

Treatment Antibiotics for both partners,
such as azithromycin or erythromycin, or a
shot of ceftriaxone, will cure the disease in
about a week. Lesions and ulcers will heal in
about two weeks.

Complications Untreated chancroid often
causes ulcers on the genitals that may persist
for weeks or months. The infection does not
harm the fetus of a pregnant woman. How-
ever, the lesion does increase the chances of
contracting HIV if a person has sex with an
HIV-infected partner.

chicken pox (varicella) A common childhood
infectious disease characterized by a rash and
slight fever. It affects about 4 million children
each year in the United States. About 90 per-
cent of cases occur in children under age 10,
primarily in winter and spring. Chicken pox is
also known as varicella, after the virus that
causes the disease (varicella zoster, or VZV).
The name wvaricells dates to the 1700s and
derives from the Latin term for “little pox.”
Most people throughout the world have
had the disease by age 10, and chicken pox is



rare in adults. When it does occur after child-
hood, it is a far more serious illness.

Cause VZV is a member of the family of
herpesviruses similar to the herpes simplex
virus (HSV); the same virus that causes chicken
pox also causes SHINGLES. Once a person has
chicken pox, the virus stays in the body in a
latent stage, hiding in the nerves of the lower
spinal cord for the rest of the person’s life.
When reactivated (in old age or during times
of stress), it can lead to shingles.

Symptoms The VZV virus, which is
spread by airborne droplets, is extremely con-
tagious. The incubation period ranges from 10
to 23 days. One to three weeks after exposure,
a rash appears on the torso, face, armpits,
upper arms and legs, inside the mouth, and
sometimes in the windpipe and bronchial
tubes, causing a dry cough.

The rash is made up of small red itchy
spots that grow into fluid-filled blisters within
a few hours. After several days, the blisters
dry out and form scabs. New spots usually
continue to form over four to seven days.
Children usually have only a slight fever, but
an adult may experience fever with severe
pneumonia and breathing problems. Adults
. usually have higher fevers, more intense rash,
and more complications than children.

The average child will have between 250
and 500 blisters over about five days; the
more blisters the child has, the harder the
body has to fight to make enough antibodies
to destroy the virus. The fight between the
virus and the immune system causes fevers,
fatigue, and poor appetite. Those who catch
the disease from a sibling instead of a class-
mate usually have a more severe illness, from
300 to 5,000 blisters. This is because the close
contact at home causes a much larger amount
of virus to enter the system.

The patient is infectious from five days

before the rash erupts until all the blisters are .

completely healed, dried, and scabbed over.
This can take from 6 to 10 days after the rash
appears.
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Complications In children, these may
include bacterial infection and, rarely, Reye’s
syndrome, or in even rarer cases, ENCEPHALI-
TIS. Immunocompromised patients who are
susceptible to VZV are at high risk for having
severe varicella infections with widespread
lesions.

Between 40 and 200 people die every year
in the United States; half are previously
healthy people and the other half are those
with impaired immune systems.

Treatment In most cases, rest is all that is
needed for children, who usually recover
within 10 days. Adult patients take longer to
recover. Acetaminophen may reduce the
fever, and calamine lotion, baking soda baths,
and oral antihistamines ease the itch. Com-
presses can dry weeping lesions. Never give
aspirin to a child who has flulike symptoms or has
been exposed to (or has recently recovered from)
chicken pox; aspirin in these cases has been
linked to Reye’s syndrome.

The drug acyclovir may be prescribed for
chicken pox patients who are not pregnant and
who have any of the following: chronic skin or
lung disorders, required regular administra-
tion of aspirin or steroids, overwhelming
chicken pox, a compromised immune system
(such as AIDS). Unlike the herpes-simplex
viruses, VZV is relatively resistant to acyclovir,
and doses required for treatment are much
larger and must be administered intra-
venously. While the drug may shorten the
length of the illness and lessen symptoms, its
high cost and marginal effectiveness have
prompted the American Academy of Pediatrics
not to recommend it as a routine treatment.

Scratching should be avoided, as it may
lead to secondary bacterial infection and
increase the chance of scarring.

If possible, don’t bring a child with sus-
pected chicken pox into the doctor’s office
where others will be exposed to the disease; it
can be very dangerous to newborns or those
with suppressed immune systems. The virus
can be spread both through the air and by
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direct contact with an infected individual.
Instead, call the physician on the phone and
describe the symptoms, if you suspect it could
be chicken pox.

Prevention An infected child should not
play with anyone at risk for serious disease
from chicken pox, and should be kept away
from infants younger than six weeks of age.
They should also stay away from crowded
public places where high-risk people might
congregate. .

Passive immunity that offers only tempo-
rary protection is available for high-risk sus-
ceptible patients via varicella-zoster immune
globulin. This can abort or modify infection if
administered within three days of exposure.
Passive immunization is the administration of
antibodies from donor’s blood; since a per-
son’s blood is completely replaced every three
months, the immunity lasts only that long.

There is some disagreement about the
value of giving passive immunity to suscepti-
ble pregnant women in the first trimester;
some fear that while it may prevent symp-
toms, the virus may still be in the mother’s
blood and thereby infect the fetus.

Vaccine Active immunization is pro-
vided by a vaccination that stimulates the
immune system to make protective antibodies
that last for life. The chicken pox vaccine is
made from a live weakened virus that works
by creating a mild infection similar to natural
chicken pox, but without the related prob-
lems. The mild infection spurs the body to
develop an immune response to the disease.
These defenses are then ready when the body
encounters the natural virus.

The development of a vaccine against the
disease has been studied and used in clinical
trials with children and adults in the United
States since the early 1980s; it has been used
in Japan for some time. It protects 70 to 90
percent of children, but it doesn’t work well
on adults.

In March 1995, the U.S. Food and Drug
Administration licensed the vaccine for gen-

eral use; the American Academy of Pediatrics
has recommended the vaccine for all children
and teenagers. Children younger than 12
require one dose; children 13 and over require
two shots four to eight weeks apart.

Not all physicians agree on the benefits of
the vaccine for healthy children, however.
While proponents of the vaccine point out
that suffering children and parents’ consider-
able lost work time are good reasons to use
the vaccine, some researchers are uncertain
about how long the vaccine confers immunity.
Critics warn that if the vaccine wears off in
later life, the adult could then be vulnerable to
infection at an age when chicken pox can be
serious.

Other experts are concerned about possible
side effects of the vaccine. Since the chicken
pox virus belongs to the herpesvirus group,
there are concerns that the vaccine might
cause periodic reactivation of the varicella
zoster virus, causing shingles.

Recent reports also note that the vaccine
may cause birth defects when given to preg-
nant women or to women who conceive
within three months after vaccination. Doc-
tors already know that having chicken pox
while pregnant increases the risk of bearing
a child with birth defects. To determine the
link (if any) between birth defects and
immunization of mothers, the U.S. Centers
for Disease Control and Merck (the company
that makes Varivax, one of the vaccines)
have set up a registry of women who receive
the vaccine while pregnant or in the three
months before conception. Patients and
health care workers should report Varivax
vaccinations to this group at 1-800-986-8999.
Reports may also be mailed to Merck
Research Labs, Worldwide Product Safety
& Epidemiology, BLA-31, West Point, PA
19486.

For a free brochure, “What Parents Need to Know
About Chickenpox,” send a SASE to the National
Foundation for Infectious Diseases, 4733 Bethesda
Ave., Suite 750, Bethesda, MD 20814.



chiggers The larva of Trombicula mites,
which, in summer, live in tall grass and weeds
and can stick to the skin and cause irritation
and severe itching. Chiggers are also called
harvest mites or red mites. The swelling they
cause may turn into an itchy blister that can
persist for weeks.

chikungunya fever An infectious disease
taken from the Swahili for “that which bends
up,” in reference to the stooped posture of
patients afflicted with the severe joint pain
associated with this disease. The disease was
first recognized in epidemic form in East
Africa in 1952-53.

The virus is found in eastern, southern,
western, and central Africa and southeast-
ern Asia, where it has caused illnesses in
thousands of people. Epidemics have
occurred in the Philippines, Thailand, Cam-
bodia, Vietnam, India, Myanmar (Burma),
and Sri Lanka.

Cause The A. aegypti mosquitoes carry
the chikungunya virus, which they pass on to
humans when they bite. Epidemics are sus-
tained by human-mosquito-human transmis-
sion, similar to the way that epidemics of
DENGUE FEVER and urban YELLOW FEVER are
maintained.

Symptoms The fever is characterized by
sudden onset of chills and fever, headache,
nausea and vomiting, joint pain, and rash that
lasts up to a week. While chikungunya is
often confused with dengue fever, chikun-
gunya has a shorter period of fever, persistent
joint pain, and lack of fatalities.

Treatment There is no specific treatment;
painkillers can lower fever and ease joint
pain.

child care centers and infectious disease
Since young children are often vulnerable tar-
gets for infectious disease due to their imma-
ture immune systems, it stands to reason that
grouping many infants and preschoolers
together in day care centers should contribute

child care centers and infectious disease 41

to the spread of infectious disease. The prob-
lem is exacerbated by the fact that young chil-
dren are not particularly concerned with good
hygiene and that many day care centers
include care for children who are not yet toilet
trained.

Still, day care centers don’t have to be
breeding grounds for infectious diseases. In
fact, recent research indicates that after the
first year, children in child care get sick at
about half the rate as do youngsters who are
cared for at home. This is because youngsters
at day care are simply exposed to germs
sooner, and their immune systems sooner
learn to cope with the onslaught of exposure.

Many studies have shown that if the center -
staff understand, are supervised, and edu-
cated about infection control, there is much
less infectious illness spread among the
youngsters than before. Simply by emphasiz-
ing hand washing, some centers have man-
aged to cut diarrhea spread in half.

Before a child care facility can be licensed,
they must meet certain hygiene standards, in
a variety of areas, as set by local and state
licensing authorities. Among other things,
centers should clean all surfaces with a safe
disinfectant. Surfaces should be dried with
paper towels after being sprayed. Adequate
ventilation and sanitation are necessary.
Chemical air fresheners should not be used
because many people are allergic to them.

Many infections in child care centers are
spread by fecal contamination. When diapers
are changed, tiny amounts of feces on hands
can be transferred to countertops, toys, and
door handles, so that if one child is shedding
an infection in the feces, it isn’t long before
the infection spreads. Some infectious viruses
will appear in feces before the diarrhea starts
and remain in feces until more than a week
after symptoms disappear.

To head off these problems, diapers should
be checked every hour. Diaper-changing areas
should not be located where food is prepared,
stored, or served. The changing table should
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TRANSMISSION OF INFECTIONS
IN CHILDREN

Children catch infectious diseases in a variety
of ways.

In the air:

+ chicken pox

» colds

+ fifth disease

* influenza

* meningitis

- TB

By direct contact:

+ cold sores

+ cytomegalovirus

+ head lice

* scabies

+ strep infections (strep throat, scarlet fever,
and impetigo)

Fecal-oral route:
s diarrheal disease
* hepatitis A

By contact with infected blood:
» hepatitis B

be cleaned after use. Soiled diapers should be
disposed of in separate covered waste con-
tainers. Staffers should wash hands before
and after changing diapers. If a child has diar-
rthea, staff should don disposable gloves
before changing the diaper.

Hands should be washed after using the
toilet or handling diapers; after helping a
child at the toilet; before preparing, handling,
or serving food; before feeding an infant;
before setting the table; after wiping or blow-
ing noses; after touching blood, vomit, saliva,
or eye secretions; after handling pets; and
before and after eating.

chlamydia The most common sexually
transmitted disease (STD) in the United
States, infecting more than 4.5 million people
each year. It is a serious but easily cured dis-
ease that is 3 times more common than GON-

ORRHEA, 6 times more common than genital
HERPES, and 30 times more common than
SYPHILIS. Between 1988 and 1992, the rate of
reported cases of chlamydia more than dou-
bled. Sexually active teens have high rates of
chlamydia infections.

The organism that causes chlamydia
(CHLAMYDIA TRACHOMATIS) is classified as a
bacterium, even though it is similar to a virus.
A parasite that—like a virus—can’t reproduce
outside living cells, it’s enough like bacteria to
be vulnerable to antibiotics.

Those at highest risk for contracting the
disease are women under age 24, women who
take birth control pills, men and women who
have had more than one sex partner, and peo-
ple with other STDs (especially gonorrhea).

In women, the bacteria centers on the
cervix, where they cause an inflammation
known as mucopurulent cervicitis, which can
cause a yellow thick discharge, white blood
cells, or bleeding from the cervix that a doctor
can diagnosis during a pelvic exam.

Cause A person catches chlamydia dur-
ing sexual intercourse with a person infected
with C. trachomatis, or a baby can contract the
disease from an infected mother during birth.
(The disease can be transmitted only during
birth as the baby passes through the infected
birth canal, not during the previous nine
months of pregnancy.)

The disease does not confer immunity;
some studies suggest that if you have ever
had chlamydia, you are more likely to be rein-
fected sometime in the future.

Symptoms Most women experience no
symptoms at all; but even if a woman has no
symptoms, she can infect her sex partner.
About 20 percent notice a heavy, yellow vagi-
nal discharge. If chlamydia affects the urinary
tract, there may be pain, burning, or a fre-
quent urge to urinate.

Many men have symptoms that are so mild
they are ignored. The rest experience burning
or pain during urination, or notice a watery,



milky, or thick discharge from the penis. This
is caused by an inflamed urethra.

Some studies suggest that a person can
become infected between one to two weeks
after exposure. The person remains infectious
until the complete course of antibiotics has
been taken. Untreated infected people may be
infectious for years.

Diagnosis The most reliable test in
women is a culture taken from the cervical
cells. The current test (90 percent accurate)
can identify antibodies in 24 hours. For men,
doctors assume that any man with the above
symptoms who does not have gonorrhea has
chlamydia. Some doctors may try to identify
white blood cells in the discharge. A man
should be treated for chlamydia if his sex
partner has a positive chlamydia test, whether
or not he has symptoms.

Tests using wurine samples have also
recently been developed.

Complications - Untreated women may go
on to develop infected tubes (salpingitis) or
an infected uterus lining (endometritis).
PELVIC INFLAMMATORY DISEASE (PID) can lead
to a buildup of scar tissue that will block the
fallopian tubes, causing infertility or tubal
pregnancy. Some studies have linked chlamy-
dia with a higher risk of premature birth or a
low-birth-weight baby.

About two-thirds of babies born to infected
mothers go on to develop CONJUNCTIVITIS
within two weeks of birth, although perma-
nent damage to the baby’s eyes is rare. A
treated baby is in no risk of permanent dam-
age. About 10 to 20 percent of exposed new-
borns may develop chlamydia pneumonia in
the first three to four months of age. While it
is usually mild, some babies may be quite ill
and are at risk for developing lung problems
later in childhood.

Treatment The disease can be cured by
taking antibiotics for seven days (doxycy-
cline) or a one-gram single dose of
azithromycin. Pregnant women can take ery-
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thromycin for several days. Penicillin is not
effective against chlamydia.

Prevention All sexually active young
women should be tested for chlamydia; many
college health services and family planning
clinics routinely test for chlamydia during
physical exams. Between 5 to 10 percent of
female college students have the disease.

Anyone who is treated for any STD should
also be tested for chlamydia. (In some areas of
the United States, half of the patients with
gonorrhea also have chlamydia.)

The sex partner of anyone with chlamydia
must also be treated at the same time; other-
wise, reinfection will occur.

Condoms reduce the risk of transmission,
but they do not provide complete protection.

All pregnant women should be tested for
chlamydia; pregnant women with more than
one sex partner or with a partner who has
multiple partners should be retested in the
third trimester. While many hospitals rou-
tinely put erythromycin ointment in the eyes
of all newborns to guard against both chlamy-
dia and gonorrhea infections, many babies
born to infected mothers still develop chlamy-
dia conjunctivitis

chlamydial pneumonia See PNEUMONIA,
CHLAMYDIAL.

Chlamydia pneumoniae infection This dis-
ease is caused by infection with Chlamydia
pneumoniae, one of the varieties of Chlamydia
organism that has been linked to respiratory
illness and coronary heart disease—specifi-
cally, heart attack or atherosclerosis (harden-
ing of the arteries). Because it can be killed by
antibiotics, this link to heart disease could be
of enormous importance for public health. Up
to 10 percent of community-acquired PNEU-
MONIA may be caused by this bacteria.

Most people are first infected during child-
hood or early adolescence. Up to 60 percent of
all adults around the world have antibodies to
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C. pneumonige, and reinfection may be com-
mon. There is suspicion that this organism
may also be related to the development of
asthma.

Cause Unlike C. psittaci, this organism is
spread from person to person by coughing or
sneezing. Outbreaks of infection have been
reported in families, schools, military bar-
racks, and nursing homes. Often, there is a
simultaneous infection with other bacteria or
with a virus such as INFLUENZA or RESPIRA-
TORY SYNCYTIAL VIRUS.

Symptoms Between 7 to 21 days after
exposure, symptoms of upper respiratory
infection appear. Infection is usually mild,
but it may be severe, especially among the
elderly.

Diagnosis A variety of lab tests can reveal
the infection.

Treatment Clarithromycin or azithromy-
cin are the drugs of choice.

Chlamydia psittaci infection Infection with
an organism that infects birds and causes a
rare type of PNEUMONIA in humans known as
psittacosis (ORNITHOSIS). C. psittaci is carried
by infected birds, especially parrots.

Cause The infection is acquired through
breathing in droplets of bacteria from infected
birds and is an occupational hazard for
employees of pet shops and poultry process-
ing plants. Birds can be healthy carriers of the
organism; increased shedding of bacteria and
susceptibility to disease occur during stress,
starvation, or egg laying. Person to person
transmission is rare, but there have been
instances where it has occurred. In the C.
psittaci pandemic of 1929-30, infected Argen-
tine birds were shipped to different parts of
the world, causing sporadic outbreaks with
death rates of up to 40 percent. Since then, the
bacterium has been isolated from more than
130 species of birds. All avian species should
be considered potentially infectious.

Outbreaks of psittacosis in duck and turkey
processing plants show that the infections

continue to be a public health concern, despite-
diagnostic testing, medicated feed, and poul-
try screening.

Sources of human infection other than
infected birds have been identified and may
be more common than had previously been
thought. C. psittaci has been identified in cats
and breeding catteries, for example, which
suggests that human infection from pets other
than birds may occur.

Symptoms Within 6 to 19 days after expo-
sure to infected birds, the patient experiences
a flulike illness with fever, chills, headache
and cough, facial pain, rash, joint pain and
swelling. In severe cases, there may be an
atypical pneumonia.

Diseases associated with exposure to
infected animals include spontaneous abor-
tion, symptoms of kidney and liver disease,
and heart inflammation. There have also been
reports of eye infections and heart problems
from people exposed to infected cats and
pigeons.

Diagnosis Blood tests can reveal the
infection.

Treatment Recommended treatment is
tetracycline for three weeks. The death rate is
low but many patients experience a lengthy
recovery and high incidence of relapse.

Chlamydia trachomatis An organism that
lives in the conjunctiva of the eye and the cell
layer of the urethra and cervix and is respon-
sible for some types of CONJUNCTIVITIS, non-
specific urethritis, PELVIC INFLAMMATORY
DISEASE, and TRACHOMA. It causes one of the
most common sexually transmitted diseases
in North America (CLAMYDIA) and is a fre-
quent cause of sterility, infecting more than
4.5 million people each year. The World
Health Organization estimated 89 million
new cases of genital chlamydial infections
worldwide in 1995. In the United States, each
year an estimated 4 million new cases appear
and 50,000 women become infertile as a
result of infection.



Chlamydia is a serious but easily cured dis-
ease that is 3 times more common than GON-
ORRHEA, 6 times more common than genital
HERPES, and 30 times more common than
SYPHILIS. Between 1988 and 1992, the rate of
reported cases of chlamydia more than dou-
bled. Sexually active teens have high rates of
chlamydia infections.

The chlamydia organism is classified as a
bacterium, even though it is similar to a virus
and was once identified as such by scientists.
A parasite that—like a virus—can’t reproduce
outside living cells, it’s enough like bacteria to
be vulnerable to antibiotics. It is known as an
“energy parasite,” since it possesses all the
biological features needed for independence
except the ability to generate its own energy.

There are three types of the chlamydia
organism that are of medical interest; C. tra-
chomatis, C. PSITTACL, and C. PNEUMONIAE. Of
these, C. trachomatis is the most important,
since it is the cause of the sexually transmitted
disease that can cause problems with repro-
duction. C. trachomatis was first described in
China and in the Ebers papyrus in Egypt
thousands of years ago; it continues to be a
major cause of preventable blindness, with an
estimated 500 million cases of active trachoma
in the world.

The organism C. trachomatis has two
strains; one infects the eyes and/or genitals,
and the other causes a swelling and ulceration
of the lymph tissue near the groin. This dis-
ease, called LYMPHOGRANULOMA VENEREUM
has been dropping in the United States except
among gay men. It is still common in tropical
regions of Africa, Central America, and Asia.
The first strain attacks the eyes, causing a dis-
ease known as TRACHOMA, now rare in the
United States and Europe but one that
remains the leading cause of blindness in the
Third World.

The second strain has been steadily
increasing since the 1960s, causing a range of
symptoms from conjunctivitis (inflammation
of the rim of the eyes) to infertility. When
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transmitted sexually, it can cause a range of
urinary tract infections in men and women,
pelvic inflammatory disease, and ectopic
pregnancy. The disease may be passed from
an infected mother to a newborn, causing
pneumonia. Like other genital organisms, it is
often found among young nonwhite, unmar-
ried poor people. More than half of its victims
have no symptoms. Antibiotics can kill this
pathogen, but condoms are the best protec-
tion.

cholera This infection of the small intestine
characterized by profuse, painless, watery
diarrhea has been one of the great social and
political forces in history. If untreated, severe
cases can cause rapid dehydration and death
within a few hours. If patients are given
enough fluids, most will recover. The death
rate soars in pandemics when there is not
enough clean water, or if so many people
become ill that there are not enough healthy
people to care for the sick. After one infection,
resulting antibodies will protect the patient
from reinfection with the same strain.

There has been a dramatic increase in
cholera in the United States and its territories,
and many cases may go undetected by physi-
cians who are not familiar with the disease,
according to the National Center for Infec-
tious Diseases. The disease thrives in places
without running water or treated sewage dis-
posal. This is why in the United States and
Canada, cholera does not spread from one
person to the next; any cholera organisms in
infected feces are killed by sewage treatment
and chiorinated water. See also TRAVELER'S
DIARRHEA; DIARRHEA AND INFECTIOUS DISEASE;
ANTIDIARRHEAL DRUGS.

The spread of cholera in the Western world
is tied to the problems of 19th-century urban-
ization, with its lack of sewage control, public
water supply, and burgeoning population.
While tainted water supplies carry the bacil-
lus, it is also passed in human feces. There-
fore, preparing food with unwashed hands,
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contamination by roaches or flies, and the
location of homes and buildings near raw
sewage compounds the problem. During the
industrialization of the 19th century, families
crowded together in dirty tenements and
those struggling in coal mining districts were
especially at high risk, as were nurses and
laundresses who handled soiled linen.

History For centuries cholera thrived
only in northeast India, where outbreaks still
occur regularly, because of the lack of clean
water. In 1784, 20,000 pilgrims died from
cholera at an Indian holy place known as
Hurdwar. As the world trade routes opened
in the 1800s, cholera spread throughout the
world, killing millions of people in six dis-
tinct pandemics since 1817. The second pan-
demic reached England in the early 1800s,
where London physician John Snow began
his investigation of the Broad Street pump, a
public source of water drawn from a well
near a Soho cesspool. Snow, a general practi-
tioner, was convinced that cholera was found
in water and carried by the excretions of vic-
tims, and it was Snow who correctly identi-
fied sewage-contaminated drinking water as
the source of the epidemic. In his research, he
compared the incidence of cholera in a
neighborhood with two different sources of
water, one of which was contaminated with
sewage. After he convinced authorities to
remove the pump’s handle (shutting off the
water supply) the neighborhood’s outbreak
stopped.

In Paris, the pandemic of 184849 killed
18,000 people out of a population of 785,000.
It was not until the fifth pandemic in 1881 that
German and French scientific teams discov-
ered the source of the disease. German micro-
biologist Robert Koch identified the “comma
bacilli” (now called VIBRIO CHOLERAE) under
the microscope as the actual cause of cholera.

For the first half of the 20th century, cholera
was confined to Asia, and not a single case
was reported anywhere in the entire Western
Hemisphere between 1911 and 1973. Then

between 1974 and 1988, a few cases appeared
in U.S. states bordering the Gulf of Mexico
(Florida, Louisiana, and Texas). In 1989, no
cases were reported.

All cases today are part of a pandemic that
began in Indonesia in 1961 with a new strain,
called V. cholerae, 01 biotype El Tor. Unexpect-
edly, in 1991 this cholera epidemic spread to
Peru when a ship arrived from the Far East
dumped cholera-infected bilge water into the
Lima harbor. The bacteria contaminated the
fish and shellfish, which Peruvians ate raw;
from there the bacteria got into the sewers
and from there into the water supply. The dis-
ease then spread throughout South and Cen-
tral America, where the epidemic continues to
this day. The particular bacterium can survive
in water for long periods. By September 1994,
more than a million people in 20 countries
had contracted the disease, and more than
9,000 had died.

In most years, there are only a handful of
cases in the United States, usually among peo-
ple who have traveled to Asia or Africa. Cases
appear in areas bordering the Gulf of Mexico
and around the Mediterranean are usually
caused by eating tainted shellfish. From 1961

1o 1991, there was an average of five cases per

year in the United States; 31 percent of these
infections were acquired abroad. From 1992 to
1994, 160 cholera cases were reported in the
United States (about 53 per year); this is com-
pared to a total of 136 cases reported in the
previous 26 years. Experts suggest the
reported cases are probably only a fraction of
the actual incidents of cholera, since as many
as 90 percent of people with the disease have
only mild diarrhea.

Another new strain (V. cholerae 0139)
moved across India and Bangladesh into
Thailand in 1993, killing thousands of patients
on its way. It was carried to California that
year by someone who had traveled to India.

Cause Cholera is caused by the comma-
shaped bacterium Vibrio cholerae, which is
acquired by swallowing food or water conta-



minated with human feces. A person may also
contract cholera from eating fruits or vegeta-
bles that are washed in tainted water and
eaten raw, by eating raw or undercooked
shellfish harvested from contaminated water,
or by eating food prepared by someone with
contaminated hands. Sometimes, flies can
carry the bacteria to food.

The rapid fluid loss that is the primary
symptom of cholera occurs because of the
action of a toxin produced by the bacterium.
This boosts the passage of fluid from the
blood into the large and small intestines.

Still, unless there is a huge source of germs
(such as contaminated water or the clothes of
victims), the disease is fairly hard to acquire.
Chlorination can kill the bacteria, and acids in
saliva and the stomach are a natural defense.

Symptoms Up to three fourths of all vic-
tims show no symptoms. But severe forms of
the disease known for hundreds of years as
“cholera morbus”—usually among people
who have been drinking contaminated
water—can be quickly fatal. Between a few
hours and five days after infection, symp-
toms appear suddenly, beginning with inces-
sant diarrhea and vomiting, with severe
muscular cramps and prostration. Worse yet,
facial features and soft body tissues shrink
because of the radical loss of fluid, and dis-
coloration of the skin from ruptured capillar-
ies turns the shriveled victim black and blue.
Over a pint of fluid may be lost hourly, and if
this is not replaced, death will occur within a
few hours. Because the bacteria are inhibited
by stomach acid, those with high levels of
gastric acid will have only a mild infection.

Those who are poorly nourished and have -

less gastric acid, may have more severe
diarrhea.

Many people (especially those living in
areas where cholera is common) may have no
symptoms, but they can still spread the dis-
ease to others. If the diarrhea is very bloody,
the cause is probably not cholera but may be
Shigella, E. coli, or CAMPYLOBACTER.
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Treatment Cholera is treated by quickly
replacing the lost fluids with water containing
salts and sugar, together with intravenous flu-
ids (if needed). Antibiotics (such as tetracy-
cline) may shorten both the period of diarthea
and the infectiousness. While it is usually
taken by mouth, IV tetracycline may be
needed for very sick patients. Antidiarrheal
medicine should not be taken.

As soon as vomiting stops, the patient
should eat a bland diet rich in carbohydrates
and low in protein and fats. Airlines are
required to carry onboard packets of oral
rehydration solution if they carry passengers

to and from cholera-infected areas so that

anyone developing severe diarrhea on a long
flight won't get dehydrated. With proper
treatment, most patients will recover with no
permanent damage.

Diagnosis A positive stool culture will
confirm the diagnosis. Stool specimens must
be cultured on special culture media designed
to find cholera. A blood test taken a few
weeks after the illness begins will show anti-
bodies to cholera.

Complications Patients experience pro-
fuse watery diarrhea and without prompt
treatment, half the people with severe cholera
will die from profound dehydration within a
few hours. Symptoms include extreme thirst,
lack of urination, cramps, wrinkled skin,
sunken eyes, and weakness. Because there will
not be enough fluid in the body to maintain
circulation, shock, coma, and death can follow.

Prevention A vaccine is available for
those traveling to cholera-infested areas but is
no longer recommended because it is only 50
percent effective and protects for only three to
six months. The vaccine is no help against
controlling epidemics. A new, more effective
oral vaccine is being tested. The new vaccine
is produced in Vietnam, where cholera afflicts
more than 3,000 people each year; about 30 of
whom will die. Because of its low cost, the
new vaccine may be within the limited health
care budgets of poor countries.
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The bacteria are killed by chlorine or
boiling. Contaminated shellfish must be
boiled or steamed for 10 minutes to kill all

bacteria. The core temperatures of cooked.

food should be 158 degrees F. Unless all the
bacteria are killed by cooking, they will mul-
tiply rapidly at room temperature in cooked
shellfish.

Cholera can be controlled by improved
sanitation, especially by maintaining un-
tainted water supplies. Travelers to high-risk
areas (affected areas in Latin America, Africa,
and Asia) must follow these guidelines:

+ don’t bring perishable seafood back to the
United States

+ don’t consume unboiled or untreated water

or ice '

don’t eat food or beverages from street ven-

dors

+ don’t eat raw or partially cooked fish or
shellfish

+ don’t eat raw vegetables or salads

+ treat unbottled water with chlorine or
iodine tablets

« drink carbonated bottled water or bottled
soft drinks (the carbonation destroys the
bacteria)

« drink tea and coffee made only with boiled
water

+ eat only fruits that you peel yourself

« eat only foods that are cooked and hot

chromomycosis An invasive, chronic fungal
infection of the top two layers of the skin on
the feet and legs. The infection almost always
begins in the skin at the site of trauma, and is
most common in the tropics. Called chromo-
mycosis or verrucous dermatitis, the infection
may remain localized, or become a general-
ized infection throughout the body.

Cause This uncommon tropical infection
is caused by a group of closely related molds
that are found in the soil, affecting people
involved in manual labor with soil or its prod-
ucts. While it is not clear why the infection

occurs only in the tropics, it is believed that in
colder climates, workers wear shoes, which
protect feet from contracting chromomycosis.
Still, even in the tropics this disorder is not
common.

Symptoms The disease begins with an
itchy, watery, warty nodule on the leg or foot
that develop in a cut or break in the skin.
Appearing first as a small dull red lesion, it
gradually develops into a large ulcer; over a
period of weeks or months, more warty, foul-
smelling growths appear in other parts of the
skin along the path of lymphatic drainage of
the foot, ankle, knee, elbow, or hand. As the
ulcer spreads, the central area becomes
scarred. Many patients develop secondary
bacterial infections.

Treatment Bed rest, elevation of the
affected part, and antibiotic therapy to control
secondary infections are recommended. Sur-
gical excision of the affected area, destruction
of the affected tissue, or drug treatment
(potassium iodide, flucytosine, thiabendazole,
ketoconazole, and topical heat) may be suc-
cessful.

Complications This condition is chronic
and may last for years or decades, leading to
the necessity of amputation, the development
of ELEPHANTIASIS, or to squamous cell cancer.

chronic fatigue syndrome A group of symp-
toms including fatigue, weakness, poor con-
centration and memory, once derisively
dismissed as a new “yuppie flu.” Contrary to
popular notions, however, the disease is not
new; clinical reports of the condition have
appeared for more than 100 years. The mod-
ern stereotype of “yuppie flu” began because
those who sought help in the early 1980s were
primarily affluent, well-educated women in
their 30s and 40s. Since then, however, physi-
cians have realized the disease strikes those of
all ages, races, and social classes in countries
around the world, although it is still diag-
nosed two to four times more often in women
than in men.



In the 1860s, it was called “neurasthenia,”
and considered to be a neurosis characterized
by weakness and fatigue. In the 1960s it was
called “Icelander’s disease.” Since then,
physicians have blamed the symptoms vari-
ously on “iron-poor blood” (anemia), low
blood sugar (hypoglycemia), allergies, or a
body-wide yeast infection (CANDIDIASIS). In
the mid-1980s, the disease was believed to be
caused by the Epstein-Barr virus, after scien-
tists found signs of the EBV antibodies in
affected patients. Since then, scientists real-
ized that the EBV is so common, it is actually
found in the blood of many healthy Ameri-
cans, while some people with no EBV anti-
bodies have the symptoms of chronic fatigue
syndrome.

The degree to which patients are disabled
varies widely. Some can still function at home
and work, but others become severely dis-
abled and can’t perform many of the routine
activities of daily living. The total number of
affected people in the United States is
unknown.

In other countries, CFS is known as myalgic
encephalomyelitis, post-viral fatigue syn-
drome, chronic fatigue and immune dysfunc-
tion syndrome.

Cause No one knows the cause of CFS,
and no virus or antibody has been identified.
This has made it more difficult to determine
how many people actually have the illness.
Based on the first three years of an ongoing
surveillance study in four U.S. cities, the Cen-
ters for Disease Control estimates the mini-
mum rate of CFS in the United States to be 4
to 10 cases per 100,000 adults.

Recent research at Johns Hopkins suggests
that at least some CFS sufferers may in fact
have a condition in which inadequate upper-
body blood pressure causes fainting spells.
For these patients, treatment with drugs and
high-sodium diets to raise blood pressure
resolved the CFS symptoms. In one of the
most recent studies, 16 of 23 people with CFS
were found to also have this low-blood-pres-
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sure problem. After treatment with salt sup-
plementation and drugs, nine patients were
completely recovered and seven others had
marked improvement in symptoms. This plus
many other remedies have been tried.

Scientists have also studied a range of
other possible causes, including EPSTEIN-BARR
and other HERPES infections, the yeast organ-
ism CANDIDA ALBICANS, and immune system or
hormone regulation problems. Many of these
problems are found among CFS patients, but
scientists have not yet been able to establish
any of them as the source of CFS.

Symptoms To be diagnosed with chronic
fatigue syndrome, a patient must have an
unexplained persistent fatigue that is not
caused by exertion or alleviated by rest; it
must severely curtail activities. In addition,
the patient must have any four of the follow-
ing symptoms for at least six months that
were not present before the fatigue:

- impaired memory or concentration

- sore throat

+ tender lymph nodes in neck or under arms
- muscle pain

+ multi-joint pain

« new headache

« sleep that isn’t refreshing

- malaise following exercise

Many of these symptoms mimic the flu, but
the flu goes away while CFS symptoms per-
sist or recur frequently for more than six
months. Many people first notice symptoms
after an acute infection (cold, BRONCHITIS,
HEPATITIS, MONONUCLEOSIS, or intestinal flu).
The course of the disease varies from one
patient to the next. For most, the disease hits a
plateau early on and ebbs and flows there-
after. Some get better, but are not completely
well. Others spontaneously recover.
Treatment Although no specific treatment
has been identified for CFS, there have been
anecdotal reports of success with small num-
bers of patients using a range of treatment,
including antiviral drugs, antidepressants, or
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drugs that boost the immune system. Many
physicians prescribe tricyclic antidepressants,
since these drugs help people with fibromyal-
gia (a disease much like CES). Some patients
improve with benzodiazepines (a class of drug
used to treat anxiety and sleep problems).
Nonsteroidal antiinflammatory drugs may
help ease body aches and fever; nonsedating
antihistamines may help relieve allergic
symptoms.
For a packet of information on chronic fatigue syn-
drome, contact: NIAID, Office of Communications,
Building 31, Rm. 7A50, 9000 Rockville Pike,
Bethesda, MD 20892.

ciguatera A common clinical syndrome
caused by eating certain tropical marine reef
fish (mostly barracuda, red snapper, amber-
jack, surgeonfish, sea bass, and grouper). The
fish are toxic at certain times of the year when
they ingest a certain type of dinoflagellate
called Gambierdiscus toxicus, which contains
“ciguatoxin,” an odorless, tasteless poison
that can’t be destroyed by either heating or
freezing.

Ciguatera occurs most often in the
Caribbean Islands, Florida and Hawaii, and
the Pacific Islands. Recent reports cited 129
cases over a two-year period in Dade County,
Florida, alone. It appears to be occurring more

“often, because we now recognize it.

Cause Ciguatera occurs after eating any
of more than 300 species of fish that may con-
tain ciguatoxin, which is found in greatest
concentration in internal organs, but it can’t
be detected by inspection, taste, or smell. The
likelihood that ciguatoxin is present is greater
with larger, more predatory coral reef fish.

Symptoms Eating a fish contaminated
with ciguatoxin produces both stomach and
neurologic symptoms. Patients often report a
curious type of sensory reversal, so that pick-
ing up a cold glass would cause a burning hot
sensation. Other symptoms include a tingling
sensation in the lips and mouth followed by
numbness, nausea, vomiting, abdominal

cramps, weakness, headache, vertigo, paraly-
sis, convulsions, skin rash; coma and death
from respiratory paralysis occur in about 12
percent of cases. Subsequent episodes of
ciguatera may be more severe.

Treatment Effective antidotes are avail-
able.

clonorchiasis A parasitic infection caused
by flatworms in raw or improperly cooked or
pickled freshwater fish. Saltwater fish don’t
carry these parasites. Clonorchiasis occurs in
China, Hong Kong, Vietnam, Korea, Japan,
and Taiwan. The infection is rarely fatal, and
most victims recover completely.

Cause The infestation begins when the
worm eggs are eliminated into water in
human or animal feces and are eaten by cer-
tain snails. The eggs hatch inside the snalil,
where they develop into many free-swim-
ming larval organisms that escape into the
water and penetrate under the scales or in the
flesh of freshwater fish. Humans become
infected when they eat the fish raw or under-
cooked. Once inside a human host, the organ-
ism migrates to the human bile ducts, where
they mature and remain for their life span,
shedding eggs into the bile.

Symptoms Most people aren’t infected
with many parasites, and have no symptoms.
If acute symptoms do occur, they include
fatigue, fever, and abdominal pain. Chronic
symptoms include weakness, lack of appetite,
abdominal pain, diarrhea, prolonged low-
grade fever, and jaundice.

Treatment Medication is available to get
rid of the parasites.

Prevention Pickling, smoking, or drying
fish may not destroy these infective organ-
isms in freshwater fish. Thorough cooking is
the best way to prevent the infection.

clostridial myonecrosis See GANGRENE.

Clostridium A genus of spore-producing
bacteria, named for the Greek word meaning



“spindle,” found in earth throughout the

world. Some forms of the bacteria are found
" in the intestines and stools of different mam-
mals (including humans). Others produce tox-
ins as they multiply. These germs, which can’t
thrive in the presence of oxygen, can cause
food poisoning and wound infection.

The genus includes the deadly CLOSTRID-
IUM BOTULINUM, cause of BOTULISM. CLOSTRID-
JUM PERFRINGENS is a more common and much
less dangerous cause of food poisoning in the
United States and is found most often in
cooked beef and poultry. It is found widely in
nature, and its spores can survive high cook-
ing temperatures; if the food cools slowly, the
spores germinate and the bacteria become
activated. If the tainted food is served without
reheating properly, live toxin-producing bac-
teria can be consumed, causing cramps and
diarrhea in about 16 hours. Two separate out-
breaks were traced to tainted corned beef
served on a 1993 St. Patrick’s Day.

CLOSTRIDIUM TETANI is a third deadly mem-
ber of this bacterial family. The toxin pro-
duced by this bacteria causes TETANUS, not as
often when eaten as when entering the body
via a wound.

C. difficile is a recently identified cause of
colitis linked to the administration of antibi-
otics. About 3 percent of healthy adults carry
this bacterium in the intestines. When a
patient takes antibiotics, the drugs can alter
the balance of bacteria in the intestines and
stomach, allowing C. difficile to reproduce to
the point where its toxins cause diarthea.

However, not all the types of bacteria in the
genus are deadly. C. pasteurianum is a type of
bacteria found in the soil that helps plants
acquire nitrogen, a fundamental requirement
in producing food. See also DIARRHEA AND
INFECTIOUS DISEASE; ANTIDIARRHEAL DRUGS.

Clostridium botulinum A species of spore-
producing bacteria that cause BOTULISM in
humans. Botulinus food poisoning is caused
by the ingestion of food containing toxins pro-
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duced by this species. The spore’s resistance
to heat makes the spores an important cause
of poisoning in improperly cooked or canned
foods. In addition, the bacteria are commonly
found in soil, where the spores can survive for
years.

Clostridium difficile A species of bacteria
that has emerged as an increasing threat to
hospitals in Europe and North America, since
it produces two toxins that lead to pseudo-
membraneous colitis among those taking
antibiotics aimed at another infection.

The bacteria are not easily eradicated and
represent a significant challenge to hospital
staff. The spores are highly resistant and can
last for months on surfaces within the hospi-
tal. In one study, the most common sites of
contamination were hospital floors and uten-
sils associated with the disposal of feces, such
as bedpans, steam flushers, and toilet seats.

Patients who are infected with this bacteria
should stop taking antibiotics, and take either
vancomycin or metronidazole instead.

Clostridium perfringens A species of anaero-
bic gram-positive bacteria (bacteria which
grow in the absence of oxygen) capable of
causing gas GANGRENE in humans, and a vari-
ety of digestive and urinary tract disease in
livestock. The oval spores of this bacteria, also
known as Clostridium welchii, are found
mainly in soil and in human intestines.

Clostridium perfringens infection = A mild
food-borne illness caused by multiplying
toxins produced by Clostridium perfringens
type A bacteria in human and animal feces
and in soil and water. These bacteria are also
normally found in meat that hasn’t been
cooked.

This type of food poisoning is among the
most common in the United States, with an
estimated 10,000 cases each year, according to
the US. Centers for Disease Control. Most
cases go unreported.
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Cause The toxin-producing organism is
found in undercooked meat (such as rare beef;
meat pies; burritos; tacos; enchiladas;
reheated meats; or gravies made from beef,
turkey, or chicken). The bacteria multiply
quickly in reheated foods; once ingested, the
bacteria produce illness in the digestive tract 8
to 24 hours later. A large amount of the bacte-
ria must be ingested in order to cause illness.
Outbreaks have often been traced to restau-
rants, caterers, and cafeterias.

The bacteria have a spore form, a dormant
state that is not killed by cooking; the spores
can’t reproduce into bacteria at temperatures
below 40 degrees F or above 140 degrees F.

Symptoms The illness appears suddenly
(within 8 to 24 hours after eating), causing
severe colic or cramps and abdominal gas
pains followed by a 24-hour bout of watery
diarrhea. There may be nausea but usually
not vomiting or fever. While usually a mild
illness, it can be dangerous to infants and the
elderly, who may become dehydrated. Hav-
ing the disease does not confer immunity, but
patients are not infectious.

In injuries, this type of bacteria causes the
potentially fatal gas GANGRENE by proliferat-
ing in the injured tissues.

Diagnosis Recently, scientists at the Uni-
versity of lllinois at Urbana-Champaign pro-
duced a test that can detect the presence of the
bacterium. The bacteria will also grow on a
culture plate in a lab from either a food or a
stool sample.

Treatment Because this is technically not
an infection but an intoxication, no antibiotic
will cure it. Patients should try to replace fluid
losses by drinking clear liquids. If dehydra-
tion is suspected, seek medical help. If food
poisoning is suspected, local health depart-
ments should be notified.

Clostridium tetani One bacterial member of
the genus CLOSTRIDIUM that cause TETANUS,
dangerous not in itself but because of the
toxin it releases. Spores of this bacteria are

found in soil that can enter the body via any
type of wounds, from the classic deep punc-
ture cuts to injuries as innocuous as a splinter
injury.

As the bacteria are activated by decompos-
ing tissue, the toxin travels though the ner-
vous system into the spinal cord, triggering
spasms, giving rise to the common name for
this syndrome, “lockjaw.” A terrible grin,
called RISUS SARDONICUS, can transform the
face of any untreated victim.

CMV See CYTOMEGALOVIRUS.

Coccidioides immitis The infectious fungal
spores that cause the acute or chronic illness
COCCIDIOIDOMYCOSIS.

coccidioidomycosis The medical name for
valley fever, an infectious fungal disease
caused by inhaling bacterial spores, which
may be either acute or chronic. It is endemic
in hot, dry areas of the U.S. Southwest—Cen-
tral and San Joaquin valleys and desert areas
of California, as well as the arid areas of
Nevada, Utah, Arizona, West Texas, and New
Mexico. A person who lives in one of these
areas is quite likely to be affected by valley
fever. For example, almost 60 percent of the
residents of Bakersfield, Kern County, Cali-
fornia, have positive skin tests for valley
fever. (A positive skin test means the person
has had an infection and has developed
immunity to the fungus, and will never
contract valley fever again.) The disease is
also found in Mexico, Central America, and
South America. It is a disease associated
with AIDS.

Animals can develop the disease—espe-
cially horses, cattle, dogs, and llamas. Cats are
not usually affected. Coccidioidomycosis is
also known as desert fever, desert rheuma-
tism, or San Joaquin fever.

Cause The bacterial spore Coccidioides
immitis, which is carried on windborne dust
particles, is the cause of the disease. The cocci



fungus lives in a sort of hibernation in alka-
line soil, blooming when weather conditions
are good. When it blooms, the tiny spores are
stirred by wind or other movement and
become airborne, floating in the air for many
miles. When a person or animal who is not
immune breathes them in, the spores enter
the lungs and cause an infection. In general,
the more spores inhaled, the more serious the
infection.

Symptoms About two weeks after inhal-
ing the spores, the lungs become infected. At
first, the disease resembles a flulike illness that
primarily involves the lungs, with fatigue,
aching, chills, sweats, fever, headache, and
cough. Symptoms can be mild, never amount-
ing to more than a slight cold (about 60 percent
of cases are the mild variety). The remaining 40
percent have more severe symptoms, eventu-
ally spreading throughout the body. Along
with the flulike symptoms, these patients expe-
rience skin rash and joint aches (especially the
knees). Dark-skinned patients appear to have
more severe symptoms and to have the disease
spread to other parts of the body. However, the
most serious form that valley fever takes—
when it infects the lining of the brain, called
cocci meningitis—is most likely to occur in
Caucasian males. Cocci meningitis is the form
most likely to end in death.

Diagnosis The diagnosis can be con-
firmed if the patient has recently visited an
endemic area, and if the fungus has been
identified in sputum, body fluid, or tissue.

Treatment Most patients with valley
fever don’t need to be treated. However,
those whose disease has spread to other
parts of the body need medication. Keto-
conazole, fluconazole, and itraconazole are
all antifungal agents approved for the treat-
ment of valley fever. The most effective med-
ication for treating valley fever infections is
amphotericin B.

Abscesses in soft tissue, bone, and joints
may need to be drained, and bone infections
may need to be removed.
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cold, common An upper respiratory infec-
tion caused by one of at least 200 different
types of viruses. Colds are most likely to
occur during “cold season,” which begins in
the fall and continues throughout the
spring; tropical areas tend to encourage cold
viruses during the rainy months. While cold
viruses are found throughout the world,
they infect only humans with what are con-
sidered to be upper respiratory infections,
which means they are limited to the nose
and throat. After one bout with a particular
virus, the victim will develop an immunity
to that precise virus. This is why adults have
fewer colds than young children, and why
the oldest Americans have the fewest colds
of all.

A person who smokes or lives in a polluted
atmosphere has a higher chance of coming
down with a cold. This is because air pollu-
tion and the nicotine and tars in tobacco
smoke can irritate the lining of the nose and
throat,'rnaking it easier for a cold virus to
enter the cells and cause an infection. This
irritation can also prolong the length of the
infection. This is why people who live in
heavily polluted areas or who smoke (or live
with smokers) have more colds and have
them longer than those who don’t.

The common cold costs Americans millions
of days of missed work and school every year
and more than $2 billion for over-the-counter
and prescription remedies, none of which will
cure the infection.

Cause Different types of viruses prolifer-
ate at different times; in the fall and late
spring, a cold may be caused by one of the
more than 100 types of rhinovirus. These are
the most common villains, and appear to be
related to crowding indoors, school openings,
and seasonal variations. Between December
and May, several types of coronaviruses are
responsible for most cases. Besides these two
types of viruses, colds may also be caused by
PARAINFLUENZA, RSV, ADENOVIRUS, ENTERO-
VIRUS, and INFLUENZA. All of these viruses
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seem to be able to change their characteristics
from one season to the next.

A cold is NOT transmitted by sitting in a
draft, getting wet feet, or going outside with-
out a jacket. Because the cold viruses are so
specific, a person can only get a cold if the
virus travels high up inside the nose, into the
nasopharynx. A cold virus can only reach this
area by touch, or (less often) through the air.
One study found that while saliva didn’t pass
on germs, even a very brief contact with a
nasal mucous-contaminated hand (as quick as
a 10-second touch) led to transmission of
virus in 20 of 28 cases.

While cooling the body doesn’t seem to
bring on a cold, fatigue, stress, and anything
else that weakens the body’s immune system
can influence susceptibility. It's possible to
catch a cold from other people who have
colds or from the things they use or touch:
faucets, phones, doorknobs, light switches,
straps on buses or subways, office equipment.
A virus can survive for many hours on these
objects, unless someone washes it off with
alcohol, a household disinfectant, or hot,
sudsy water. Everyone who touches one of
these contaminated objects and then touches
their nose, eyes, or mouth can get the virus.
Once the virus is on the hands, others can be
exposed by shaking hands or by touching
other things that they touch.

Cold viruses are NOT carried very far
through the air, however. If someone with a
cold sneezes across the room, neighbors won’t
come down with the cold, too—but if some-
one should cough or sneeze right into a per-
son’s face, the person could get sick.

Healthy people have a film of mucus lining
the nose and throat; tiny hairs called cilia
move this mucus from sinuses and throat to
the stomach. As the mucus is moved along, it
traps harmful bacteria and viruses and carries
them along to the stomach, where they are
broken down by acids. A healthy mucous
membrane can snag germs trapped in the
nose and throat, then breathe, cough, or

sneeze them back out. The mucus around the
tonsils and adenoids can trap these germs,
where they can be destroyed by the immune
system.

If a person is not so healthy, the mucous
membranes in the nose will be either too
thick (causing a stuffy nose and congested
throat) or too thin (runny nose). The germs
won’t be cleared away. Once the viruses enter
the nose, they set up housekeeping in the
mucous layer of the nose and throat, attach-
ing themselves to cells found there. The
viruses drill holes in the cell membranes,
inserting their own genetic material to enter
the cells. Soon, the virus takes over and forces
the cells to pump out thousands of new little
virus particles.

In response to this invasion, the body’s
immune system swings into action. Injured
cells in the nose and throat release chemicals
called prostaglandins, which trigger inflam-
mation and attract infection-fighting white
blood cells. (The throat will begin to feel
scratchy and swollen.) Tiny blood vessels
stretch, which allows spaces to open up and
specialized white cells to enter. Body tempera-
ture rises and histamine is released (causing a
fever), which steps up the production of
mucus in the nose, trapping and removing
viral particles. The nose starts to run. As the
nose and throat stimulate the extra mucus
production, it irritates the throat and triggers
a cough. Cold viruses are also responsible for
congestion in the sinuses.

All of this activity comes at a price, of
course—the unpleasant symptoms experi-
enced as “a cold.” Actually, by the time a per-
son starts feeling sick, the body has already
been fighting the invader for a day or two.
When people are in the process of catching a
cold, they probably feel fine. It's not until
they're actually getting better that they feel ill.

In order to break through the body’s
defenses (hair, mucus, and other barriers in
the human nose) viruses must attack in huge
numbers in order to successfully cause a cold.



Most of the time, a brief encounter with a sick
stranger won’t cause disease, even if a person
sits in a doctor’s office filled with sick patients
for 10 or 20 minutes.

On the other hand, working all day in an
office building filled with people who have
colds could be a risk. Traveling on a plane car-
rying sick passengers is an even bigger risk
for catching a cold, since the recirculated air
in a pressurized cabin evenly distributes
viruses to everybody, while drying out
mucous membranes that would normally trap
viruses and get rid of them.

Symptoms A stuffy congested nose, sneez-
ing, sore scratchy throat, cough, headache,
runny eyes, and (possibly) a low fever. Viruses
that attack the lower respiratory tract—the
windpipe, bronchial tubes, and lungs—are
more serious but less common and are respon-
sible for PNEUMONIA and BRONCHITIS, among
others.

The symptoms of a cold (scratchy throat,
runny nose, and congestion) aren’t caused by
the virus itself but are the result of the immune
system’s fight to get rid of the invader.

Because the symptoms of a cold are actu-
ally caused by the body’s attempt at healing
itself, there are times when the patient
should not interfere. It’s best to let a fever
below 103.5 degrees burn itself out, for
example, since this type of fever will also
help the body burn up viruses and toxins.
And mucus from a runny nose is a good way
of getting rid of germs (and spreading the
disease).

Treatment There is no treatment that
will cure a cold, which is caused by a virus.
Symptoms may be treated by a wide variety
of over-the-counter medications and many
different home remedies. While the use of
vitamin C to treat colds is still controversial,
several well-controlled studies demonstrate
that it can lessen a cold’s symptoms and
duration. Other studies have shown that
zinc lozenges can shorten the duration of
symptoms.
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Complications A cold usually lasts for
about 10 days, although it can range from
three days to several weeks. A doctor should
be consulted if the patient still feels sick after
10 days. A person should call even sooner if
the face starts to swell or teeth become
extremely sensitive, because these symptoms
can signal a bacterial infection in the sinuses
or middle ear.

When the sinuses become clogged with
nasal secretions, they may become infected
with bacteria. While antibiotics won’t touch a
cold, they will be effective in treating this sec-
ondary bacterial infection.

Colds may also trigger asthma attacks in
those who suffer with this condition. In chil-
dren, colds may also lead to middle-ear infec-
tions (the most common complication of
colds).

PNEUMONIA may also set in at the end of a
cold; if you suddenly develop a fever after
the symptoms seem to be going away, see a
doctor.

Prevention A person remains infectious
from 24 hours before symptoms appear until
five days after the cold starts. A person is most
infectious for the first three days, from the
time when the first symptoms show up.
Young children are infectious for a longer
period of time (up to three weeks), since it
takes their immune systems longer to fight off
the virus.

It may not seem practical, but a person
with a cold should stay home. While most
adults feel that they should force themselves
to go to work if they have a cold, in fact it
would be much better for everyone if they
would isolate themselves to decrease the
spread of the virus.

The most important factor in reducing the
transmission of colds is to keep hands away
from nose and eyes. By scratching the nose or
rubbing the eyes with a contaminated hand,
the virus can easily be inhaled higher up in
the nose or enter the nasopharynx through
the tear ducts of the eye. According to
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research, most people touch their nose or eyes
about once every three hours.

Since most people find it difficult not to
touch their face occasionally, washing hands
often may help prevent colds. It’s especially
important for people who already have colds
to wash their hands, since they are even more
likely to be wiping, blowing, scratching, or
touching the nose area. Washing the hands
vigorously with soap and water for 20 sec-
onds will remove the virus. Disposable tow-
elettes are a good alternative.

Hands should be washed:

+ after sneezing or coughing

+ before eating

- after wiping, blowing, or touching your
nose

+ after using the toilet

+ before touching another person

Disposable tissues should be used instead of
cloth handkerchiefs when coughing, sneez-
ing, or blowing the nose and thrown away
immediately afterward. A used tissue is filled
with virus just waiting to be passed on to
someone else.

In addition to not touching the face and
washing the hands, it's also a good idea to
disinfect areas likely to be contaminated with
germs, such as door handles, telephones, light
switches, etc.

By being careful, it is really possible to stop
the spread of colds, even if you're living in a
household where others are sick.

Since plane travel brings a higher risk of
catching someone else’s cold, it’s a good idea
to drink at least 8 ounces of water for each
hour spent on a plane to rehydrate the nose.

Diet There is some evidence that cer-
tain strains of rhinoviruses can be destroyed
by high levels of vitamin C. Several German
studies have suggested that the herb echi-
nacea (E. purpurea, E. angustifolia, or E. pallida)
appears to be mild stimulant of the immune
system that may help fend off colds. Because
its effect appears to fade when used on a daily

basis for longer than eight weeks, it’s best to
use it intermittently.

Stress There is a definite link between
emotions and infections, according to studies
reported in the New England Journal of Medi-
cine. In one study by Sheldon Cohen, Ph.D.,
professor of psychology at Carnegie-Mellon
University in Pittsburgh, it is reported that a
high level of psychological stress lowers resis-
tance to viral infections and nearly doubles
the chance of getting a cold. Other studies
have found that mental and emotional stress
impairs the ability to fight off viruses and
doubles the risk of catching a cold.

Studies found that about 25 percent of
those who were infected with the rhinovirus
didn't develop cold symptoms; the reason,
studies suggest, may be that some people
have healthier immune systems than others.

Humor may also help. Levels of protective
chemicals (such as IgA) jumped significantly
when volunteers watched comics, according to
a study by psychologist Kathleen Dillon, Ph.D.,
at Western New England College in Spring-
field, Massachusetts. Those who watched a
documentary had no rise in IgA levels.

Humidity Studies suggest that the rela-
tive humidity of the air may affect the risk of
colds. During the winter and the start of win-
ter heating (with its lowered humidity), there
is a sharp increase in the number of colds.
This low humidity causes dry throats and
nose, which increases the chance of infection.

The nose, throat, and lungs work best
when the air has a relative humidity of about
45 percent. If the air during the winter falls
below that level, moisture will be absorbed
into the heated air from the mucous mem-
branes. Since dried mucous membranes can’t
clean themselves they become more vulnera-
ble to invasion from cold viruses.

Air circulation Good ventilation can
also help disperse germs and hinder the
spread of colds.

The closed circulation systems of airplanes
are another potential danger for the transmis-



IS IT A COLD, THE FLU,
OR AN ALLERGY?

A cold is not the same thing as the flu. Head
colds are just what they say they are—limited
to the head, whereas the flu will affect your
entire system. A cold will come on gradually,
beginning with a vague feeling of unease; the
sore throat may be slight; chills or aches will
not be severe, and fever won’t usually rise
above 100 degrees F. The common cold causes

« scratchy throat
* runny nose
- itchy eyes

On the other hand, INFLUENZA strikes fast and
hard, with symptoms that are much more
severe than those characterized by a simple
cold. The flu often causes

* nausea

vomiting

diarrhea

high fever (from 101 to 104)

body aches (especially in the back)
chills

cough

eye pain

light sensitivity

headache

Allergies share a few symptoms with colds, but
they have significant differences. If your cold
seems to be hanging on for months, it could be
an allergy. Winter allergies (known as perennial
allergic rhinitis) cause

itchy eyes

itchy, runny, stuffy nose
itchy throat

postnasal drip
coughing

sneezing

season-long symptoms

sion of colds. Airplane air usually has very
low humidity. To combat this, passengers
should drink lots of fluids on planes and
avoid alcohol, which can dehydrate the body.

Personal hygiene If there are cold germs
circulating in a household, members should
not share eating or drinking utensils with
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others (especially babies). The sick person
should use a separate set of towels and wash-
cloths and change the bedding more often.
(Actually, bedding should be changed more
often for everyone, healthy or sick, during the
winter months to help cut down on virus
transmission.)

It's not likely that rhinovirus (the most
common cold virus) can cause illness by
hitching a ride on a toothbrush—they must
get into the nose to cause a cold. However,
viruses such as the enteroviruses (found in
the stomach/intestines) can occasionally
cause a cold. To be safe, experts suggest
replacing a toothbrush every three months. A

WHEN TO CALL THE DOCTOR

Call your doctor with these warning signs:

« fever of 101 degrees F or above that stays up

after fever medication has been given

fever of 102 degrees F in children

any fever that lasts more than three days

« difficulty breathing, very rapid breathing,
shortness of breath, wheezing or stridor (rat-
tling or crackling noises in the chest or high-
pitched sounds when inhaling)

« blue or dusky color around mouth, nail beds,
or skin

« extreme pain (ears, headache, throat, sinuses,

teeth)

skin rash

« white or yellow spots on tonsils or throat

- coughing episode lasting longer than interval

between coughs

cough that produces thick yellow-green, gray,

or bloody sputum or that lasts longer than 10

days

shaking chills

delirium

enlarged, tender glands in neck

symptoms that get worse instead of better

extreme difficulty swallowing

headache and stiff neck with no other symp-

toms {could be meningitis)

headache and sore throat with no other

symptoms (could be strep throat)
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toothbrush should not be shared with anyone
else.

Rest/exercise  Plenty of exercise and suf-
ficient rest will improve circulation, lym-
phatic system, organs, and emotions. In one
study, volunteers who exercised regularly
showed improved immune function, and
only half as many days of cold symptoms.
But too much of a good thing can be harm-
ful—those who exercised too strenuously
depressed their immune systems and actually
increased their risk of getting colds. Any
moderate noncompetitive exercise can work.
Experts recommend exercise several times a
week—not every day.

cold sore A small skin blister, also known as
a “fever blister,” that appears on the mouth
during a cold. Cold sores are extremely com-
mon and are usually first transmitted during
childhood. The term fever blister comes from
the fact that such blisters often appeared dur-
ing fevers.

Cold sores are harmless in healthy chil-
dren and adults, although they are painful to
the touch and can be unattractive. They are
similar, but not identical to, CANKER SORES,
which also appear on the mouth. Both usu-
ally cause small sores to develop in the
mouth but that heal within two weeks. How-
ever, canker sores aren’t usually preceded by
a blister, and they are usually larger than
fever blisters, without merging to form one
large sore as fever blisters do. Finally, canker
sores usually erupt on movable parts of the
mouth (such as the tongue and the cheek or
lip linings) whereas cold sores usually appear
on the gums, roof of the mouth, lips, or nos-
trils. Cold sores may occur on any part of
the body.

People are most infectious when the sores
first appear, but the virus is shed in the saliva
for a long time (up to two months after the
sores have healed). Cold sores can be spread
to others during this entire time. Patients with
an active cold sore should limit contact with

newborns or anyone else with a weakened
immune system.

Once a person has been infected, the virus
remains in a latent stage in the body and may
be reactivated when the immune system is
stressed.

Cause Cold sores are caused by the HER-
PES SIMPLEX virus. The viral strain usually
responsible for cold sores is herpes simplex
Type 1 (HSV1); up to 90 percent of all people
around the world carry this virus. This strain
usually appears on the mouth, lips, and face.

The virus is highly contagious when the
blisters are present; it is often transmitted by
kissing. The virus can also be spread by chil-
dren who touch their blister and then touch
other children. About 10 percent of oral herpes
cases in adults are acquired by oral-genital sex
with a person with active genital herpes.

Cold sores tend to appear when the victim
is stressed, exposed to sunlight, a cold wind,
another infection, or feels run down. Women
tend to experience more cold sores around
their menstrual periods, but some people are
afflicted at regular intervals throughout the
year. People with compromised immune sys-
tems may experience prolonged attacks.

One study suggests that the tendency for
relapses might be inherited.

Symptoms Most people have their first
infection before age 10, although most won’t
have symptoms. About 10 percent will go on
to develop many fluid-filled blisters inside
and outside the mouth about five days after
exposure, together with fever, swollen neck,
and aches. This is followed by a yellow crust
that forms over the blister, healing without
scars in about two weeks. Once the infection
occurs, the virus remains in a nerve located
near the cheekbone. There it may remain,
forever inactive, or it may travel down the
nerve to the surface of the skin to cause a
new blister. Recurrent attacks tend to be less
severe.

The first attack may not even be noticed;
the first infection in childhood usually causes



no symptoms. However, about 10 percent of
newly infected children experience a mild to
fairly severe illness with fever, tiredness, and
several painful cold sores in the mouth
and throat.

Subsequent outbreaks are often signaled by
a tingling in the lips, followed by a small
water-filled blister on a red base that soon
grows, causing itching and soreness. Within a
few days the blisters burst, encrust, and then
disappear. The virus then retreats back along
the nerve where it lies dormant in the nerve
cell; in some patients, however, the virus is
constantly reactivated.

Treatment There is no cure for recurrent
fever blisters. For mild symptoms, the sore
should be kept clean and dry and it will heal
itself. For particularly virulent outbreaks, the
antiviral drug acyclovir may relieve symp-
toms. Otherwise, there are a range of nonpre-
scription drugs available containing some
numbing agent (such as camphor or phenol)
that also contain an emollient to reduce skin
cracking.

Some studies have suggested that zinc may
help prevent outbreaks because the zinc inter-
feres with herpes viral replication. Studies
found that both zinc gluconate and zinc sul-
fate helped speed up healing time, but zinc
gluconate was less irritating to the skin. Both
zinc products are available at health food
stores.

Sores can be protected with a dab of petro-
leum jelly (applied with'a clean cotton swab);
don’t dip the swab that touched the affected
area back into the jar. Patients should avoid
drinks with a high acid content (such as
orange juice).

Complications Anyone with an impaired
immune system is at risk of complications; the
virus may spread throughout the body, caus-
ing a severe illness.

Prevention While there is no effective
preventive treatment, some patients find
applying a lip salve before going out in the
sun prevents outbreaks. Research has shown
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that the virus can live up to seven days on a
toothbrush, causing a reinfection after the
sore heals. Once a sore develops, an infected
toothbrush can also lead to multiple sores, so
a new toothbrush should be used after the
sore heals. It's also better to use small tubes of
toothpaste, since the paste can transmit
germs, too.

An infected individual should not touch
sores, which could spread the virus to new
sites (such as the eyes or the genitals). Kiss-
ing should be avoided during an outbreak
if the blisters will come in contact with the
lips.

coliform count A method of determining the
level of fecal coliform bacteria (such as E. coli)
in water. While these bacteria are abundant in
the lower intestines of warm-blooded animals
(including humans), they are rare or absent in
unpolluted waters. As a result, their presence
serves as a reliable indication of sewage or
fecal contamination in water.

Total coliform measurements include all
types of coliform bacteria strains. Various
methods are available for determining the
presence and amount of coliform bacteria in
water. Results are usually given as the num-
ber of bacteria per 100 mL of water, or by the
“presence” or “absence” method. Because the
bacteria are too small to count directly, a basic
method is used to “magnify” their presence
using a special broth that can detect acidity
formed during lactose fermentation by the
bacteria.

Commonly, ocean water along public
beaches is regularly tested in the summer for
coliform bacteria; contaminated water can
result in beach closings, since the bacteria can
cause disease.

communicable/contagious disease Any dis-
ease that is transmitted from one person or
animal to another, either directly—by contact
with feces or urine or other bodily dis-
charges—or indirectly, via objects or sub-
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stances such as contaminated glasses, toys, or
water. It may also be transmitted via fleas,
flies, mosquitoes, ticks, or other insects.

Control of a communicable disease rests on
properly identifying the organism that trans-
mits it, preventing its spread to the environ-
ment, protecting others, and treating the
infected patients.

By law, many communicable diseases must
be reported to the local health department.
Communicable diseases include those caused
by BACTERIA, such as CHLAMYDIA, FUNGI, PARA-
SITES, rickettsiae and VIRUSES.

Not all communicable diseases must be
reported, since they are not all considered to
be a danger to society. Some diseases which
must be reported include bacterial MENINGI-
TIS, AIDS, FOOD POISONING, MEASLES, HEPATITIS,
RABIES, LYME DISEASE, SYPHILIS, MALARIA, and
TUBERCULOSIS.

condylomata acuminata A type of wart that
commonly occurs in the genital area. Found
throughout the world, the condition is read-
ily spread by sexual contact. The warts are
also known as acuminate warts or veneral
warts.

Cause This type of wart is caused by
infection with human PAPILLOMAVIRUS (HPV).

Symptoms The warts primarily appear in
the moist genital folds and creases, and while
just one wart may appear, they are commonly
found in heaped-up bunches that form cauli-
flower-like masses. The warts are subject to
injury and can bleed, although they are gener-
ally painless. Women who are pregnant or
who take birth control pills tend to have more
vigorous growth of these warts.

Giant condylomata acuminata can invade
local tissue, which may rarely develop into a
form of skin cancer.

Treatment There is no known treatment
that will eradicate human papillomavirus
from the skin, and the virus has survived
even laser treatment; recurrence, therefore, is
common. Treatment is aimed at removing

warts; sexual partners should be examined for
warts. Condoms should be worn to reduce the
chance of transmission.

Most lesions in moist areas can be treated
with a chemical (podophyllin) that is painted
on the lesion and then washed off several
hours later. Extensive areas should not be
treated at one time, since absorption of the
resin can be toxic. For the same reason, preg-
nant women should not be treated. Dry
lesions do not respond as well to the resin
treatment.

Burning off the wart with liquid nitrogen is
often effective, nontoxic, and does not require
anesthesia. If done properly, it does not scar.
Cutting out the wart may also be successful.
While alpha interferon is available for treat-
ment of resistant cases, it is not recommended
because of its high likelihood of toxicity, low
effectiveness, and expense.

A carbon dioxide laser and more conven-
tional surgery may also be helpful in cases of
extensive growths, especially for those who
have not responded to other treatments.

In pregnant patients, freezing is most effec-
tive. Women taking birth control pills must
stop taking the pills before the warts can be
successfully treated.

Prevention Because these warts are easily
spread, sexual contact should be avoided
when warts are present. Because there is a
strong association between cancer of the
cervix and HPV, a woman with HPV should
be screened often. Not all HPV strains cause
cancer, but several of the more than 100 types
are believed to be linked to malignancy.

congenital infectious disease Any infectious
disease present at birth that was acquired by
the infant either before birth or during its pas-
sage through the birth canal.

A wide variety of bacteria, viruses, and
microorganisms can cross the placenta from
the mother’s blood into the infant’s body.
Organisms that cause particularly serious dis-
eases include RUBELLA, SYPHILIS, TOXOPLASMO-



s1s, and CYTOMEGALOVIRUS. Often, the effect
these microorganisms have on the fetus
depends on the stage of pregnancy at which
the infection was acquired. For example, a
rubella infection at the 9th or 10th week of
pregnancy may cause deafness, heart disease,
and other damage. If the same infection
occurs much later in pregnancy, no harm usu-
ally results.

The infant is also vulnerable to maternal
infection while passing through the birth
canal. At this time, any active infection in the
mother’s genital area can have serious repet-
cussions to her child. Conditions acquired in
this way include CONJUNCTIVITIS, genital HER-
PES, or chlamydial infection. Staph or strep
infections, MENINGITIS, HEPATITIS B, or LISTERIO-
SIS may also be passed on.

Some of these diseases may be prevented
by proper medical care. All girls should be
immunized against rubella and pregnant
women should have any sexually transmitted
diseases treated immediately.

A baby who is born with an infectious dis-
ease is treated immediately, although some
diseases that occurred in the uterus cannot be
reversed at birth.

Congo fever (Congo-Crimean hemorrhagic
fever) An infectious disease (associated with
a tick bite) that causes a fever and bleeding
from mucous membranes and the skin. The
disease, which was first observed in the
Crimea by Russian scientists in 1944 and 1945,
is fatal in about 30 percent of cases. The virus
that causes this disease was isolated in Africa
in the mid-1960s and named Crimean, but
African researchers found the same organism
and named it Congo; therefore, it is called
either Congo fever or a combination of both
names. :

Cause The viral infection is usually trans-
mitted to humans by a tick in the genus
Hyalomma. The virus has been classified as a
Nairovirus in the genus’ Bunyavirus. (The
Nairovirus group includes the Hazara virus
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isolated from ticks in Pakistan, and to Nairobi
sheep disease virus.) In Africa, the virus has
been isolated from a variety of animals,
including cattle, sheep, goats, hares, and
hedgehogs and from a number of ticks found
on these animals. More and more cases have
been reported among medical and nursing
staffs caring for patients in hospitals and in
lab personnel studying these patients. In these
cases, the infection was apparently acquired
by contact with the patient’s blood or blood-
contaminated specimens. Exposure to the
blood of infected animals (especially cattle
and sheep) has led to severe, often fatal, infec-
tions.

Antibodies to the disease have been widely
found in farm workers, cattle, sheep, and
small mammals in southern Africa without
evidence of disease.

Symptoms Within two to seven days after
exposure, the onset of illness begins suddenly
with fever, chills, severe muscular pains,
headache, and vomiting. Between the third
and fifth day of the infection, a red rash or
hemorrhages in the skin appear, and blood
pours from all body orifices. At this stage, the
face is flushed and the tongue is dry and often
coated with dried blood. As blood loss contin-
ues, the pulse starts to race and blood pressure
drops. This is followed by signs of shock and
collapse, with massive hemorrhage and car-
diac arrest. In fatal cases, death usually occurs
between seven and nine days after onset.

Among patients who recover, the fever falls
between 10 and 20 days after infection begins
and bleeding stops. However, recovery may
take more than a month in these cases.

Diagnosis The diagnosis may be con-
firmed in the lab by a variety of methods for
testing the blood for presence of the virus and
its antibodies.

Treatment There is no cure. Treatment is
aimed only at easing symptoms.

conjunctivitis The medical name for “pink
eye,” an inflammation of the transparent



62 contagious disease

membrane covering the white of the eye and
the lining of the eyelid. This common infec-
tion of childhood, also referred to as a “cold in
the eye,” causes redness, discomfort, and a
discharge from the eye.

Cause Most conjunctivitis is caused by
bacteria (staphylococci) spread by hand-to-
eye contact or by viruses associated with a
cold, sore throat, or illness such as measles.
Viral conjunctivitis can spread like wildfire
through schools and other group settings.

Newborns sometimes contract a type of
conjunctivitis called neonatal ophthalmia,
caused by infection in the mother’s cervix
during birth from either GONORRHEA, genital
HERPES, or CHLAMYDIA. The infection may
spread to the entire eye and cause blindness.

Symptoms All types of conjunctivitis lead
to redness, itchy, scratchy, or painful feelings;
discharge; and photophobia (discomfort from
bright lights). There may be so much dis-
charge that the eyelids stick together in the
morning.

Treatment Antibiotic eye drops or oint-
ments are given if a bacterial infection is sus-
pected; however, this will not cure a viral
infection. Warm water may wash away the
discharge and remove crusts; in babies, the
eye may be washed with sterile saline. In
addition to eye drops, the discharge must be
cleaned from the eyes (on an hourly basis for
the first day).

Complications A doctor should be called
immediately if any of these symptoms
appear: swollen red eyelids, blurry vision,
severe headache, fever higher than 101
degrees F, or a very painful eye. A doctor
should be seen within 24 hours for any of the
following symptoms: no improvement after
drops or ointment, eye pain, decreased vision,
or eyes that get more red or itchy after drops
or ointment (which may be an allergic reac-
tion).

Prevention Careful hand washing may
prevent conjunctivitis, since the disease is
spread from hand to eye very easily. Anyone

with the disease should have separate wash-
cloths and towels. It is also important that
swimming pools and hot tubs be properly
chlorinated. Children with conjunctivitis
should be kept at home until 24 hours after
antibiotics have been taken or until the eye is
better.

contagious disease Any communicable dis-
ease. (Previously, the term referred to any dis-
ease transmitted by direct physical contact.)
Some of the contagious diseases are ACTINO-
MYCOSIS, AMEBIASIS, CANDIDIASIS, CHICKEN POX,
CHOLERA, COLDS, CONJUNCTIVITIS, DIPHTHERIA,
GASTROENTERITIS, GIARDIASIS, HEPATITIS, HER-
PES, INFLUENZA, MENINGITIS, MONONUCLEOSIS,
MUMPS, PARATYPHOID FEVER, PEDICULOSIS, PNEU-
MONIA, RINGWORM, ROUNDWORM infection,
RUBELLA, SHIGELLOSIS, STREP THROAT, SYPHILIS,
TUBERCULOSIS, TYPHOID FEVER, and WHOOPING
COUGH.

coronavirus Any one of a family of viruses
that includes several types capable of caus-
ing respiratory illness and the common
COLD, especially during the winter and
spring. Coronaviruses rarely cause fatal ill-
ness in humans. Named for their appear-
ance, which includes a sort of thorny crown
when visualized under an electron micro-
scope, they are among the most common of
the cold viruses.

It takes only about three days after expo-
sure to these viruses for symptoms to appear,
and they last up to about a week (a few days
shorter than is typical for a cold caused by a
RHINOVIRUS). However, the coronavirus tends
to cause more nasal congestion and is capable
of reinfecting the same person.

corticosteroid drugs An extremely impor-
tant group of drugs, commonly called
steroids, that are similar to the natural corti-
costeroid hormones produced by the adrenal
glands. These drugs, which are used to fight a
variety of inflammatory conditions, include



beclomethasone, betamethasone, cortisone,
dexamethasone, hydrocortisone, predniso-
lone, and prednisone.

Side effects The severity of effects
depends on the dose, the form of the drug,
and the length of treatment. The effect of the
steroids is to prepare the body for stress; they
do this by increasing blood pressure, blocking
histamine release, increasing sugar in the
bloodstream, reducing the body’s response to
infection or inflammation, boosting appetite,
and storing more fat. Short-term use of
steroids, therefore, can produce beneficial
“side effects,” especially by decreasing
inflammation (such as in the case of the asth-
matic who stops wheezing).

Long-term treatment, which is often neces-
sary in certain diseases, can cause high blood
pressure, obesity, diabetes, and soft bones.
High-dose steroid use can cause acute psy-
chosis, which stops when the medication is
discontinued.

Corynebacterium diphtheriae A bacterium
that causes DIPHTHERIA, found in the mouth,
throat, and nose of an infected individual. The
bacteria are easily transmitted to others dur-
ing coughing or sneezing or through close
contact with discharge from nose, throat, skin,
eyes, and lesions.

Diphtheria is usually a disease of the throat
that mimics STREP THROAT (although diphthe-
ria may be more severe), characterized by a
dense white membrane over the tonsils and
the back of the throat.

In the United States, diphtheria is uncom-
mon because of childhood immunizations.
The immunity of adults is kept current by the
practice of giving diphtheria vaccine when-
ever a tetanus booster is given.

cowpox An infection that usually affects
cows caused by the VACCINIA virus. An attack
of cowpox in humans used to confer immu-
nity against SMALLPOX, since the two viruses
were so similar. In fact, this was the basis for
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the smallpox vaccination. Vaccinia virus (for
which the term vaccine was named) continued
to be used as a smallpox vaccine until small-
pox was eradicated in the 1970s. See also
MONKEYPOX.

Coxiella burnetti Another name for Rickettsia
burnetti, the organism that causes Q FEVER.

coxsackievirus Any of 30 different entero-
viruses associated with a variety of symptoms
that primarily affect children during warm
weather. The germ resembles the POLIO virus
(especially in size).

Among the diseases associated with these
viruses are herpangina; HAND, FOOT AND
MOUTH DISEASE; MYOCARDITIS; and aseptic
MENINGITIS. There is no known way to pre-
vent infection with these viruses other than
avoiding infected patients. Treatment is usu-
ally aimed at easing symptoms.

crabs The popular term for pediculosis
pubis, or lice in the pubic hair. The pubic
louse may also be found in eyebrows, beards,
eyelashes, chest hairs, and armpits, but it is
not found in hair on the head.

While the scientific name for the pubic
louse is Phthirius pubis, it gets its common
name from its crablike appearance; it even has
tiny pincer claws that it uses to hang onto the
hairs. The pubic louse is a cousin of the body
louse and the head louse and infects only
humans.

Pubic lice don’t live more than a few days
away from humans, which makes reinfesta-
tion less likely.

Cause Crabs are caught through close
body contact with an infected person (usually
a sex partner) although it is possible to catch
lice by sharing a bed, clothing, or towels with
someone who has lice. Pubic lice are more
common among those who live in crowded
places with poor laundry facilities.

The pubic louse lays tiny round eggs
(called “nits”) that hatch in about a week; 8 to
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10 days after that, the louse matures. Once it
is attached to the hair, the louse hangs upside
down and bores into the skin to feed on the
blood vessels close to the skin’s surface.

Symptoms Severe itching begins in the
pubic area about a week after exposure to lice,
with reddened skin as a result of scratching.
Nits are visible attached to the base of the
pubic hairs, and the lice leave a bluish stain
on the skin on the upper thigh. In particularly
bad infestations, there may be swelling of the
lymph glands in the groin. The longer the
infestation has been going on, the more lice
there will be and the worse the itching.

Diagnosis Inspection of the pubic area
will reveal nits. Tests are not necessary.

Treatment Pubic lice are eliminated the
same way as other types of lice, using perme-
thrin 1% that is available without prescription
or pyrethrins; over-the-counter shampoos are
available with RID. Lindane 1% is no longer
considered to be the treatment of choice
because of concerns about side effects.

After treatment, all visible nits should be
removed with a nit comb. The patient should
be checked daily for the first week after treat-
ment to make sure all nits are gone. If itch
remains after seven days, another treatment
is needed. Close physical contact (including
sex) should be avoided until the treatment is
complete. Nits in eyebrows or eyelashes
should not be treated (they are too close to
the eyes); instead, nits in these areas should
be removed with tweezers. All bedding, tow-
els, and clothing should be washed in hot
sudsy water, then dried in the dryer for 20
minutes on high. Anything that can’t be
washed should be left isolated for three to
four days, since lice can’t survive long with-
out a human host.

Prevention All sex partners and room-
mates should be treated, since lice can be
passed on to others as long as there are live,
unhatched nits attached to the pubic hairs.
Vigilant checks for nits should continue for
one week.

croup Inflammation and narrowing of the
air passages (in young children), causing a
hoarse, barking cough and a wheezing on
breathing in. Once very common in children
up to age four, croup is a frightening but not
terribly serious illness. In older children and
adults, the air passages are too wide and the
cartilage in the air passages too stiff for
swelling or inflammation to cause the walls to
collapse.

One bout of croup does not confer immu-
nity, and some children get several attacks.
However, most cases are mild and children
recover uneventfully.

Cause Croup is caused by one of several
different types of viral infections (often a
cold) that affect the larynx, windpipe, and
airways into the lungs. The most common is
PARAINFLUENZA VIRUS (which usually occurs
in late fall). RESPIRATORY SYNCYTIAL VIRUS
(RSV) and INFLUENZA may appear in winter
and early spring. ADENOVIRUSES, RHINOVIRUS,
and sometimes MEASLES may lead to croup.
While croup can’t be passed on to anyone
else, it is possible to catch a virus that can
cause croup.

Some babies appear to be more likely to get
croup than others, possibly because of a sensi-
tive larynx; premature infants may also be
prone to croup. Twice as many boys get croup
as girls; some infants never get it, and others
get it every time they have a cold.

Children outgrow the tendency toward
croup, but there is no immunity.

Symptoms Croup begins like a cold.
About one to seven days later, fever, cough,
and breathing problems often appear at night.
The child may awake with the characteristic
barking cough, with shallow, fast, and noisy
breathing. The high-pitched sounds occur
during inhaling, not exhaling.

The child may feel better during the day
but suffer the barking cough during the night
for three or four nights.

Diagnosis A doctor can diagnose croup
from the symptoms; tests are not needed,



although a neck X-ray may be used to rule out
foreign bodies or obstructions.

Treatment Cool mist vaporizers or cool
night air help a child to breathe; the child
should be kept upright while breathing in the
cool air. Steam from a shower will work if no
vaporizer is available.

A doctor should be called if the coughing
doesn’t get better or if the illness is severe
(fever over 101 degrees F and severe breath-
ing problems). For serious cases, doctors may
check oxygen levels in the blood and provide
oxygen together with epinephrine. A tube
may be inserted down the throat or they may
insert a tube through the throat (tra-
cheostomy). The infant may be placed in a
croup or mist tent, but such a tent should not
be constructed at home.

Complications Croup that enters the
windpipe and small airways leading into the
lungs is called acute tracheobronchitis, a more
serious condition that can interfere with
breathing and may require hospitalization.

Epiglottitis is a rare (but dangerous) condi-
tion that may be confused with croup. Epiglot-
titis is caused by a sudden bacterial infection of
the epiglottis that causes so much swelling in
the upper throat that the child’s airway is
blocked. A doctor should be called if there are
any of these warning signs of epiglottitis:

« fever higher than 103 degrees F

« drooling with open mouth

« agitation, restlessness, flaring nostrils

» bluish lips, skin, or nail beds

« muffled speech

» rapid, difficult breathing

« respiratory noise

« failure to breathe

« movement in and out in the areas between
the ribs during breath

+ severe sore throat

« refusal to swallow

Prevention If the child has a tendency
toward developing croup, there are some
ways to prevent the disease from occurring:
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- keep a cool-mist vaporizer in the room dur-
ing sleep

« don’t smoke in the house

- give clear fluids to baby with a cold

cryptococcosis A rare fungal infection
caused by inhaling Cryptococcus neoformans, a
type of fungus found throughout the world,
especially in soil contaminated with pigeon
droppings. Untreated, this infection may be
progressive and ultimately fatal. The disease
is also known as Buschke’s disease or Euro-
pean blastomycosis.

Cause Although the infection usually
affects adults, it can occur at any age. In North
America, it is most likely to be found among
those already ill with cancer (such as leukemia
or lymphoma) or those with impaired im-
mune systems, such as patients with AIDS.
Infection with this fungus is unusual in
patients who are otherwise healthy.

Symptoms Cryptococcosis is character-
ized by the development of fever and other
symptoms depending on the specific organ
involved. Because the lungs are the first site of
infection, initial symptoms may include
coughing. The fungus spreads from the lungs
to the central nervous system, skin, skeletal
system, and urinary tract. After the fungus
spreads to the meninges, neurologic symp-
toms may develop, including headache,
blurred vision, and difficulty in speaking.

While MENINGITIS is the more usual and
serious form of the disease, it can also cause a
range of granular lesions, including ULCERS,
ABSCESSES, tumors, papules, nodules, and
draining sinuses into the skin, lungs, and so
on.
Diagnosis The diagnosis is made by iso-
lating and identifying the fungus in speci-
mens of sputum, pus, spinal fluid, or tissue
biopsy.

Treatment Fluconazole freely passes into
the central nervous system and is the drug of
choice; intravenous amphotericin B and oral
flucytosine also may be helpful.
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Cryptococcus A genus of yeasty fungus that
reproduce by budding instead of by produc-
ing spores. Many harmless types of this fun-
gus are found in soil, on the skin, and in the
mucous membranes of healthy humans.
However, there are a few disease-causing
species, including C. neoformans, the cause of
CRYPTOCOCCOSIS.

cryptosporidiosis  One of the more recently
discovered types of food poisoning caused by
a protozoan Cryptosporidium, which means
“hidden spore” in Greek. The tiny invisible
microbe infects cells lining the intestinal tract,
and it was not identified as a cause of human
disease until 1976. It is a major threat to the
water supply of the United States.

In the United States, the number of out-
breaks that occur each year aren’t well docu-
mented. However, in 1993, more than 400,000
Milwaukee residents got sick after drinking
water contaminated with Cryptosporidium.

Some immunity follows infection, but the
degree to which this immunity occurs is not
clear. See also TRAVELER’S DIARRHEA, DIARRHEA
AND INFECTIOUS DISEASE, ANTIDIARRHEAL
DRUGS.

Cause This parasite lives its entire life
within the intestinal cells; it produces worms
(oocysts) that are excreted in feces. These infec-
tious oocysts can survive outside the human
body for long periods of time, passing into
food and drinking water, onto objects, and
spread from hand to mouth. Unfortunately,
chlorine does not kill the protozoan; instead,
drinking water must be filtered to eliminate it.
Many municipal water supplies do not have
the technology to provide this filter.

Because the parasite is transmitted by the
fecal-oral route, the greatest risk occurs in
those infected people who have diarrhea,
those with poor personal hygiene, and dia-
pered children.

Symptoms Between 1 to 12 days after
infection, the most common symptom is a
watery diarrhea together with stomach

cramps, nausea and vomiting, fever, headache,
and loss of appetite. Some people with the
infection don’t experience any symptoms at all.

Healthy patients usually exhibit symptoms
for about two weeks, but those with impaired
immune systems may have a severe and last-
ing illness. In the Milwaukee outbreak, those
affected noticed symptoms between 2 and 10
days after exposure. Some deaths were
reported. :

Diagnosis The infection is diagnosed by
identifying the parasite during examination of
the stool. If cryptosporidiosis is suspected, a
specific lab test should be requested, since
most labs don’t yet routinely perform the nec-
essary fests.

Treatment There is no standard treat-
ment, but some patients may respond to some
antibiotics (paromomycin). Intravenous fluids
may be necessary, and antidiarthea drugs
may help.

Prevention FEradication of the organism
from drinking water depends on adequate fil-
tration, not chlorination. Scientists are study-
ing new ways to protect water supplies,
including reverse osmosis, membrane filtra-
tion, or radiation.

Cryptosporidium A type of parasite that
causes the waterborne infection CRrYP-
TOSPORIDIOSIS. This organism is about 1/60th
the size of an average dust particle and has
been found in up to 87 percent of surface
water samples across the United States.

The egglike form of the organism, called
oocysts, are passed into the feces of infectious
animals, finding their way into water sup-
plies, where they can then enter human
intestines. Once in the intestine, they release
an infective spore that begins another repro-
ductive cycle.

A healthy infected human will experience
watery diarrhea and cramps that pass in
about a week, but those with impaired
immune systems may have a much more seri-
ous (or fatal) case.



Boiling water for one minute is the only way
to kill this bacteria, since they can live in chlori-
nated water. (Consumers who live above 6,562
feet should boil water for three minutes.)

cutaneous lfarva migrans Also known as
creeping eruption, this disease is caused by
HOOKWORM larvae that normally parasitize
dogs, cats, or other animals.

Cause Hookworm infestation occurs
whenever human skin touches soil contami-
nated with cat or dog feces; shaded, moist,
and sandy areas—such as beaches, children’s
sandboxes, and areas underneath houses—are
the most likely spots to find larvae. Eggs
passed in the feces hatch into infective larvae
that can penetrate human skin (even through
beach towels). The larvae penetrate the skin of
the feet and move randomly, leaving intensely
itchy red lines (sometimes accompanied by
blisters).

Because several different parasites produce
similar symptoms, there may be confusion
about the diseases included under the
umbrella of “cutaneous larva migrans.” It
usually refers to disorders caused by cat or
dog hookworm larvae.

Symptoms Skin lesions usually appear in
areas that often contact soil, such as feet,
hands, and buttocks, appearing like a red
papule a few hours after the larvae penetrates
the skin. After a latency period of a few days
to a few months, the larvae migrate, causing a
red, raised, intensely itchy red line that may
loop and meander all over the skin. Bacterial
infection from scratching may occur. About
half of the larvae die within three months
even without treatment.

Treatment Thiabendazole can be admin-
istered on the skin over the tracks, and fo noz-
mal-appearing skin around the lesions
(because there may be larvae outside the visi-
ble lines).

Older methods of treatment such as freez-
ing the track with carbon dioxide or liquid
nitrogen is unreliable and painful.
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Side effects Thiabendazole taken inter-
nally is effective but associated with a high
probability of side effects such as dizziness,
nausea, and vomiting.

Cyclospora cayetanensis A parasitic microbe
that infects the intestine and causes intense
diarrhea, weight loss, and fatigue. It was iden-
tified as a cause of human disease only in
recent years. The United States is currently
battling its fourth epidemic of cyclospora,
which began in the spring of 1996.

In a recent outbreak, contaminated rasp-
berries sickened more than 1,000 people in 11
states east of the Rocky Mountains. Scientists
found it hard to track the source of the prob-
lem because it takes a week between ingestion
and symptoms.

The first outbreak in the United States
probably occurred in 1979, although it was
never properly identified; it came to the atten-
tion of officials in Chicago in 1989. This was
followed by reports of outbreaks in Morocco,
Peru, and New Guinea. The first full descrip-
tion of the disease was reported in the Ameri-
can Journal of Tropical Medicine and Hygiene in
1991.

Cause Little is known about the parasite’s
life cycle, the way it spreads, and whether
birds or animals that feed on berries are
involved. The organism is a distant cousin of
CRYTOSPORIDIUM, the protozoan that infil-
trated a Milwaukee water supply in 1993 and
caused an epidemic of stomach problems and
40 deaths, but this new organism is twice as
large. Because the organism is a parasite of
the small bowel, patients continue to lose
weight even after the diarrhea stops because
they can’t absorb nutrients.

The organism does not appear to be halted
by iodine or chlorine and can even elude fil-
tration systems. The only thing that kills it is
boiling the water in which it lives.

Symptoms About a week after ingestion,
the disease begins with severe diarrhea, stom-
ach cramps, nausea, and vomiting. It then
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progresses to weeks of mild fever, debilitating
fatigue, and loss of appetite; patients can lose
15 to 20 pounds. While the disease is not nor-
mally fatal, some patients have been hospital-
ized because of dehydration.

Treatment The antibiotic combination of
sulfa and trimethoprim can shorten the term
of the illness, although most other diarrhea-
causing organisms are now resistant to the
drug. Those with impaired immune systems
require higher doses and longer therapy.

Prevention Scientists advise those in epi-
demic areas not to eat strawberries or raspber-
ries, especially for those with impaired
immune systems. All fruit and vegetables
should be thoroughly washed before eating.
cysticerosis See TAPEWORMS.
cytomegalovirus (CMV) infection A disease
caused by cytomegalovirus, one of the HERPES
family of viruses. The CMYV is the largest,
most complex virus that infects humans. First
discovered in 1956, this extremely common
infection has affected almost all children, yet
rarely produces symptoms. By adulthood, up
to 85 percent of Americans have been
infected.

While not usually a serious disease, those
with impaired immunity may have more
severe symptoms. Cytomegalovirus also may
cause significant problems during pregnancy if
a woman has an acute infection, which would
be transmitted to her unborn child. This can
lead to minor impairments affecting hearing,
vision, or mental capacity; a few of these babies
are born with severe brain damage, including
mental retardation or severe hearing loss.

Once a person has been infected, the virus
remains latent in the body like other herpes
viruses and can be reactivated later on during
periods of stress or weakened immunity.

Cause CMV is present in almost all body
fluids, including urine, saliva, semen, breast
milk, and blood. It can be sexually transmit-
ted, although most people don’t get it this

way. It is commonly found in day care cen-
ters, where it is passed around in children’s
saliva or urine-soaked diapers and transmit-
ted from unwashed hands or shared toys.

Women with toddlers in day care are often
infected, since CMV transmission happens
often in these institutions. While young
children rarely have symptoms, they excrete
the virus in their urine and saliva for months
to years. Anyone who works with young
children is exposed to CMV. It is also possi-
ble to acquire CMV from transfused blood or
transplanted organs, since so many indi-
viduals have an infection without having
symptoms.

A person having an organ transplant or
chemotherapy for cancer takes drugs that
suppress the immune system; if such a patient
had been infected with CMV earlier in life, the
dormant virus can reactivate, resulting in life-
threatening illness. If a patient taking these
drugs has a first exposure to the virus, the
new infection can cause a serious illness. In
AIDS patients, reactivation of a CMV infection
can lead to serious eye infections called
RETINITIS, PNEUMONIA, HEPATITIS, ENCEPHALI-
TIS, and colitis.

Symptoms Very few adults (including
pregnant women) have symptoms when
infected; if they do, symptoms will be mild,
including achiness, low fever, and sore throat.
Young children may experience a mild cold or
flulike illness with fever.

However, if a woman is first exposed to
this virus early in pregnancy, the resulting
infection can cause serious fetal abnormali-
ties. About 40,000 infants in the United States
are infected each year, but almost all babies
infected before birth are normal. About 10
percent of babies infected before birth are sick
with the symptoms listed above. Of these 10
percent, 20 to 30 percent have a “congenital
CMYV syndrome” with serious symptoms that
may be fatal. These symptoms include prob-
lems of major organs, including the liver,
brain, eyes, and lungs together with convul-



sions, lethargy, and breathing problems. If
such a profoundly affected infant survives,
there may be permanent damage (mental
retardation, water on the brain, small brain,
hearing loss, eye inflammation, poor coordi-
nation, and liver disease).

Some studies suggest that a few apparently
normal babies who were infected at birth may
encounter health problems later in life. Babies
infected before birth excrete the virus inter-
mittently for years and are infectious when
shedding the virus.

While CMV doesn’t usually cause a prob-
lem for healthy people, it can sometimes lead
to an acute illness resembling infectious
MONONUCLEOSIS that is almost identical to the
infection associated with EPSTEIN-BARR VIRUS,
including a fever of two to three weeks,
inflamed liver, and sometimes a rash. Healthy
people with CMV mono have an excellent
prognosis.

Diagnosis Test results for CMV can be
misleading. Blood can be tested for the CMV
antibody, but all the presence of antibody
indicates is that there was an earlier infection.
The test won’t reveal whether the virus is
presently in blood, urine, or saliva. If a patient
has symptoms that imply a recently acquired
infection, sequential tests may reveal changes
in antibody levels that indicate an active
infection. However, since these changes can
be hard to distinguish from normal fluctua-
tions, researchers are trying to develop tests
that are more specific.

The test for virus in these fluids is available
in most large hospital and commercial labs,
but results may take between two and six
weeks.

Newborns with possible congenital CMV
infection must have the virus cultured from
their urine, nose, eyes, or spinal fluid to con-
firm CMV. This can be helpful in diagnosing
potential future problems such as hearing
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loss. Researchers are now refining tests that
would measure CMYV in saliva.

In patients with impaired immunity, tests
can be helpful to measure the effectiveness of
therapy.

Treatment There is no cure for congenital
CMV: babies with the disease need to be hos-
pitalized. In AIDS patients, treatment includes
two intravenous antiviral drugs, ganciclovir
or foscarnet. These drugs are not recom-
mended for those with healthy immune sys-
tems because the side effects from the drugs
are more severe than the risks of the iliness.

Prevention Good hygiene can reduce the
risk of transmission at day care centers, but
intensive infection control is not practical
when dealing with a virus as common as
CMV. Scientists are presently researching a
preventive vaccine.

People who need organ transplants are
tested for antibodies to CMV; those who do
not have the antibodies will be matched to
donors without antibodies as well. Because a
match isn’t always possible, the recipient
faces a risk of serious CMV infection from the
transplanted organ later.

CMV-negative organ recipients who need
blood transfusions will be given special CMV-
negative blood, which is rare and saved for
special cases.

There is no vaccine currently available for
CMV. Antibodies from those with high levels
of immunity are available in the form of
hyperimmune globulins for certain high-risk
patients, but use of these products is expen-
sive and of limited value. Researchers study-
ing the feasibility of a CMV vaccine believe
that widespread vaccination of children with
a safe, effective vaccine is justified to protect
unborn children from birth defects by reduc-
ing the risk that mothers are exposed to
infected children. Researchers are studying a
possible recombinant CMV vaccine.
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dacryocystitis Inflammation of the lacrimal
sac or tear gland at the corner of the eye,
caused by obstruction of the duct. This causes
tearing and discharge from the eye.

Symptoms In the acute phase, the sac
becomes inflamed and painful. The disorder
almost always occurs only on one side and is
usually seen in infants.

Treatment Systemic  treatment  with
antibiotics will cure the problem. Occasionally
surgery to insert a small plastic tube to hold
the duct open is necessary.

deer tick See TICKS AND DISEASE.

DEET (diethyltoluamide) A type of insect
repellent that can be sprayed on the skin to
repel mosquitoes, gnats, and other insects that
carry disease. In low concentrations, DEET is
generally considered to be nontoxic, but it is
not recommended for use on children. While
poisoning with DEET is rare, there have been
a few cases of toxicity.

dengue fever An infectious viral disease
with four distinct types, causing severe pain
in the joints, fever, and rash. It is transmitted
by mosquitoes. The disease is usually not seri-
ous, although there may be a prolonged con-
valescence. However, dengue may also cause
a severe and fatal hemorrhagic disease called
dengue hemorrhagic fever, in which patients’
blood vessels leak, sending them into shock if
they aren’t promptly treated with fluids. (See
DENGUE HEMORRHAGIC FEVER SHOCK SYN-
DROME.) Its name may be a Spanish adapta-
tion of the Swahili Ki denga pepo that describes
cramps that seize victims like a spirit. Others
believe the term is derived from the Spanish
word meaning “affectation,” referring to the
mincing walk adopted by untreated victims
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suffering from severe joint pain. For the same
reason, the English called it “Dandy fever.”

Dengue fever is a rapidly spreading dis-
ease now found in most tropical areas of the
world. After decades of being only a minor
nuisance in Latin America, as mosquito con-
trol programs shut down over the past 20
years it has become the most widespread
ARBOVIRUS disease of humans. There are now
2 billion people at risk and millions of new
cases each year as epidemics caused by all
four types of virus have become larger and
progressively more frequent. Since 1982,
major epidemics have occurred for the first
time in more than 30 years in Venezuela,
Brazil, Bolivia, Paraguay, Peru, Ecuador,
Costa Rica, and Panama; Saudi Arabia, Soma-
lia, Kenya, Djibouti, Mozambique, Angola,
and Burkina Faso in Africa; China; and Tai-
wan. A current outbreak in New Delhi has
swept through overcrowded urban areas,
bringing the death toll to 225.

Although the United States hasn’t had any
major epidemics of dengue since the 1940s,
health authorities fear the disease may appear
here at any time. A small number of people
have developed dengue from local mosqui-
toes in Texas, and both species of mosquitoes
that carry the dengue virus are firmly estab-
lished in several southeastern states. In 1995,
an outbreak infecting more than 200,000 peo-
ple in Latin America and the Caribbean
threatened thousands of Americans along the
entire southern United States border. That
year, Texas recorded almost 50 cases, the high-
est number in 10 years. Six of the patients got
dengue without leaving the country. While
scientists can’t predict the future incidence, it
is anticipated that there will be increased
dengue transmission in all tropical areas of
the world during the next several years.



Dengue was called “break-bone fever” by
18th-century doctor Benjamin Rush during a
Philadelphia epidemic in 1780, because of the
severe bone pain; others called it “break-
heart” fever because of the depression that
often follows the illness. Through September
1996, 140,000 cases of classic dengue have
been reported in Latin America; dozens have
died from hemorrhagic dengue.

During the mid-20th century, mosquito-
eradication efforts almost wiped out dengue
in much of the Americas. Population growth
and urban sprawl, together with lax official
policies, led to the return of the mosquito.

Cause Dengue fever is transmitted by
urban Aedes mosquitoes (usually A. aegypti),
which can be found across the United States
and which prefers to feed on humans during
the daytime. The mosquito may bite at any
time during the day (especially indoors), in
shady areas or when it is overcast. Frost wipes
it out in northern areas, but the mosquito sur-
vives in many parts of the south, especially
along the Gulf of Mexico.

Symptoms Typically, the virus feels like a
bad case of the flu, with sudden fever and
severe frontal headaches and deep-muscle
aches. There may be nausea and vomiting; the
rash appears three to five days after onset of
fever and may spread from torso to arms,
legs, and face. The rash may be accompanied
by itching and scaling. Most cases are mild,
treated only with bed rest and fluids.

Health officials are concerned about
dengue because people who have suffered a
bout with one of the viruses face a potentially
life-threatening complication if they later
catch any other dengue virus. The danger is
dengue hemorrhagic fever, accompanied by a
red rash, bruises, and bleeding from gums,
nose, and gastrointestinal tract. This bleeding
can trigger a loss of blood pressure that can
lead to shock; as many as 1 out of 10 patients
who develop the hemorrhagic fever will die.

Treatment There is no specific treatment,
although vaccines are currently being devel-
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oped. Painkillers are given to relieve
headache and other pain.

Prevention People traveling to dengue-
and malaria-infested areas should use insect
repellents containing DEET and stay in places
with screened windows and mosquito nets
for sleeping. Preventive drug therapy for
malaria is also a good idea.

dengue hemorrhagic fever shock syndrome
(DHFS) A grave form of DENGUE FEVER char-
acterized by shock, with collapse, and hemor-
thages. The incidence of dengue hemorrhagic
fever has increased dramatically in southeast
Asia in the past 20 years, with major epi-
demics occurring in most countries every
three to four years. DHF first occurred in the
Americas in 1981, with a major epidemic in
Cuba. A second major DHF epidemic
occurred in Venezuela in 1989-90; smaller
outbreaks have occurred in Brazil, Colombia,
French Guiana, and Nicaragua.

Cause Although not completely under-
stood, data suggest that the type of virus,
together with the patient’s age, immune status,
and genetic background are the most impor-
tant factors for developing DHE. In Asia, chil-
dren under the age of 15 who are experiencing
a second dengue infection appear to have the
highest risk. Although adults can also develop
DHF, most international travelers from the
United States appear to be at low risk.

Symptoms Cold, clammy extremities;
weak, thready pulse; respiratory distress; plus
all the symptoms of dengue fever. Hemor-
rhage, bruises, and small red spots all indicate
bleeding from skin capillaries; bloody vomitus,
urine, and feces may occur and herald impend-
ing circulatory collapse.

Treatment Fluid and electrolyte replace-
ment and fresh blood, plasma, or platelet
transfusions. Oxygen and sedatives also may
be given.

dermatophytes Superficial fungi (also called
tineal infections, including RINGWORM) that
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infect the skin, hair, and nails, usually caused
by the fungi Microsporum, Epidermophyton,
and Trichophyton. This type of fungi can be
spread from person to person or from an ani-
mal to a person. The infections they cause
usually have a Latin name using the term
tinea with the part of the body affected (such
as tinea pedis for ATHLETE’'S FOOT). Although
there are many different kinds of dermato-
phytes, seven species cause more than 90 per-
cent of all infections.

dermatophytosis A type of fungus infection
(also called tinea) caused by Trichophyton, Epi-
dermophyton, or Microsporum spp.

desert fever A popular name for COCCID-
IOIDOMYCOSIS.

desert rheumatism A popular name for coc-
CIDIOIDOMYCOSIS.

diarrhea and infectious disease Many infec-
tious diseases cause diarrhea, with frequent
passage of loose, watery stools that may also
contain pus, mucus, blood, or fat. In addition
to frequent trips to the bathroom, a patient
with diarrthea may complain of abdominal
cramps and weakness, nausea, and vomiting.

Acute diarrhea affects almost everyone at
some time, usually from eating contaminated
food “or drinking contaminated water. Diar-
rhea is not a disease in itself, but a symptom.
While it may not seem to be a serious prob-
lem, if it remains untreated severe diarrhea
can lead to dehydration and electrolyte imbal-
ance. This is a particular concern among the
very young and the very old.

Diarrhea usually starts suddenly and lasts
between a few hours to two or three days.
Diarthea beginning within six hours of eating
usually indicates that the food has been conta-
minated by toxins from Staphylococcus,
CLOSTRIDIUM, or E. coli bacteria. If it takes
longer (between 12 to 48 hours after eating),
the diarrhea is probably from contamination

of food or water by bacteria such as cAMPY-
LOBACTER or SALMONELLA or by a virus such as
ROTAVIRUS or NORWALK VIRUS. Infective GAS-
TROENTERITIS may be caused by inhaling
droplets filled with ADENOVIRUS or ECHOVIRUS.
Less often, diarrhea may be related to SHIGEL-
LOSIS, TYPHOID, or amebic DYSENTERY.
Treatment During a severe attack, water
and electrolytes must be replaced to prevent
dehydration. Drinking water with sugar and

~ salt added is one way to do this (one tea-

spoon salt and four teaspoons sugar dis-
solved in one quart of water). ANTIDIARRHEAL
DRUGS should not be taken to treat diarrhea
caused by infection, since they may in fact
prolong the illness. See also CHOLERA, CRYP-
TOSPORIDIOSIS, ENTEROVIRUS, ESCHERICHIA COLI,
ESCHERICHIA COLI 0157:H7, GIARDIASIS, MARBURG
VIRUS.

diarrhea, viral See GASTROENTERITIS, VIRAL.

diphtheria A preventable bacterial disease
that affects the tonsils, throat, nose, or skin
that was once feared throughout the world.
Through the 1920s, diphtheria killed 13,000
babies and children in the United States each
year and made another 150,000 sick. Today it
is most common in low socioeconomic
groups, where people live in crowded condi-
tions; unimmunized children under age 15 are
likely to contract the disease. :

The conquest of diphtheria in modern
times is one of the greatest vaccination suc-
cess stories. In 1992, only four people in the
United States were reported to have diphthe-
ria, and no U.S. cases were reported in 1993
and 1994. This does not mean that the disease
has been eliminated, however. Because so
many Russian children did not get vaccines, a
serious outbreak began in Moscow in 1990; by
1992, there were 4,000 cases in the Russian
federation and 24 deaths in Moscow. The
problem has gotten worse since then, spread-
ing throughout Russia with 50,000 recorded
cases and 1,100 deaths in 1994. Most of the



victims are adults, but the outbreak has
spread because many children had not been
receiving their vaccines and adults who had
been vaccinated were no longer immune.
Today, the epidemic is most severe in cities on
the Sea of Japan north of North Korea, where
an immunization campaign has been going on
at airports, hotels, and train stations.

Travelers to these areas must have com-
pleted a series of the vaccine and must have
had a booster within the last five years. There
is no risk if the traveler is fully immunized.

In the United States, confirmed cases of
diphtheria must be reported to, and investi-
gated by, the local and state health depart-
ments.

History Since the time of Hippocrates,
periodic outbreaks of diphtheria occurred
around the world, becoming more common
during the 16th century. Italian physicians
began to perform tracheotomies during the
Naples epidemic of 1610 in an attempt to help
patients breathe through the terrible swollen
throat that is characteristic of the disease.

Some 50 years later, New England minister
Cotton Mather described a disease he called
“Malady of Bladders in the Windpipe,” which
was particularly deadly among Massachu-
setts children. A second epidemic began in
New Hampshire in 1735, killing more than
1,000 citizens, most of them children. The
Spanish called it garrotillo, after the execu-
tioner’s garrotte, a string around the neck that
could be tightened by twisting a stick.

The disease got its modern name during
the French epidemic of 1826, when French
physician Pierre-Fidele Bretonneau called it
after the Greek word for leather, dipthera, a
reference to the tough gray membrane that
often formed across the back of the throat.

As the disease spread during the 19th cen-
tury, it appeared to grow stronger and more
deadly; fatalities in New York skyrocketed to
more than 2,300 in 1872. The bacterium that
caused the disease was identified in 1883, and
seven years later scientists determined that a
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poison produced by the bacterium (an exo-
toxin) could be used in weakened form to
trigger an immune response in humans called
an antitoxin. This ability was similar to
tetanus, which scientists were beginning to
understand at about the same time.

Routine immunizations began in the 1920s.

Cause Diphtheria is caused by a bac-
terium (Corynebacterium diphtherine) named for
the Greek word koryne, meaning “club-
shaped.” The bacteria thrive in dark, wet
places such as the mouth, throat, and nose of
an infected individual and are easily transmit-
ted to others during coughing or sneezing or
through close contact with discharge from
nose, throat, skin, eyes, and lesions. Bacteria
don’t travel very far through the air, and they
infect only humans. Crowded unhealthy
places help the germs spread from one person
to another.

The infection can also be spread by carriers
(those with the bacteria but who have no
symptoms). Untreated patients who are
infected can be contagious for up to two
weeks, but not usually more than a month.
Recovery from the disease does not always
confer immunity.

Symptoms Once established in the ton-
sils, C. diphtherige produce symptoms faster
than almost any other organisms by forming a
powerful exotoxin. Symptoms usually appear
within two to five days of being exposed.
There are two types of diphtheria; one type
involves the nose and throat, and the other
involves the skin.

Diphtheria usually develops in the throat,
causing fever, red sore throat, weakness, and
headache. There may be swelling and a gray
membrane that completely covers the throat.
This membrane can interfere with swallowing
and talking and causes an unpleasant, distinct
odor; if the membrane covers the windpipe, it
can block breathing and suffocate the patient.
Other symptoms include slight fever and
chills. The exotoxin produced by the bacteria
can spread throughout the body and can
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damage tissue in the kidneys, heart, or ner-
vous system. Death often comes from an
inflamed heart.

In the skin variety, skin lesions may be
painful, swollen, and red.

Diagnosis A sample of the nose or throat
discharge is cultured. Results may be avail-
able within eight hours.

Treatment Diphtheria is a preventable
and treatable disease, but if treatment is inad-
equate or not begun in time, the powerful
toxin produced by the bacteria may spread
throughout the body. This poison may cause
serious complications.

Intensive hospital care and prompt treat-
ment with diphtheria antitoxin offers the best
hope for cure. The antitoxin neutralizes the
toxin if it has not yet invaded cells but is still
circulating in the blood. Antibiotics (penicillin
or erythromycin) can help destroy the bacteria
and decrease infectiousness in the respiratory
secretions. Patients are kept isolated and in
bed for 10 days to two weeks, and fed a liquid
or soft diet. Secretions in nose and throat must
be suctioned; tube feeding may be necessary
if swallowing is impossible. A tracheotomy
may be necessary if the breathing muscles are
paralyzed.

A person is infectious from two to four
weeks, or until two to four days of antibiotic
treatment. Anyone with a confirmed case
must be isolated until negative results are
obtained from two cultures from the nose and
throat taken 24 hours apart, after completion
of antibiotic treatment.

Complications If the bacteria has time to
produce the toxin, its complications can
include broncho-pneumonia, heart failure, or
paralysis in the throat, eye, and breathing mus-
cles. Severe paralysis of the breathing muscles
or diaphragm can be fatal. The toxin will
inflame the heart muscle (myocarditis), which
can lead to heart failure and death. About 1 out
of every 10 patients with diphtheria will die.

Prevention Diphtheria vaccine is almost
always given to infants in a combination with

pertussis and TETANUS (DPT), given as a shot
at ages two, four, and six months. The DTaP
(diphtheria, tetanus, and acellular pertussis)
is given again at 15 months and once more as
a booster before entering school at ages four
to six.

All infants should be immunized;
boosters throughout life will prevent resur-
gence. The vaccine is made of a toxoid (weak-
ened form of the toxin) that stimulates the
immune system to make antibodies (called
antitoxin) against the toxin. However, this
immunity wanes; a booster is required every
10 years.

The toxoid comes in two strengths; chil-
dren under age seven need a higher concen-
tration to develop immunity. Older patients
should get the lower concentration, since it
has fewer side effects yet will still boost
immunity. (See also DIPHTHERIA TOXOID.)

Anyone exposed to diphtheria must
receive a vaccine booster (DPT, DT, or Td) if
one has not been given within five years.
Exposed people must have a throat culture
and be under observation for one week; any-
one with a positive culture (even without
symptoms) needs seven days of antibiotics.

Anyone with a high fever or serious illness
should not get a vaccination until recovered,
but children with mild colds and low fevers
may be vaccinated.

Side effects Common side effects of the
vaccine and booster include slight fever and
irritability in the first 24 hours, with redness,
swelling, or pain at the injection spot. Giving
acetaminophen at the time of the shot may
prevent a fever. A fever more than one day
after the shot requires a call to the physician.

diphtheria, skin A bacterial infection com-
mon in the tropics, but also found in Canada
and the southern United States, that causes a
rash similar to IMPETIGO. It is found in any
area of crowded conditions and poor hygiene.

Cause Skin diphtheria is caused by the
same organism that causes DIPHTHERIA



(Corynebacterium diphtheriae), found in the
mucous membranes of the nose and throat
and probably on human skin. Rarely, it is
caused by food contaminated with the bacte-
ria. A person can catch skin diphtheria by
touching the open sores of a patient.

Symptoms Superficial ulcers on the skin
with a gray-yellow or brown-gray membrane
in the early stages that can be peeled off; later,
a black or brown-black eschar appears, sur-
rounded by a tender inflammatory area.
Nasal discharge may also be present.

Treatment Antibiotics and specific anti-
toxin; oral penicillin V potassium is effective
in mild cases. Whereas the antibiotics will
inhibit the bacteria, diphtheria antitoxin is
required to inactivate the toxin.

diphtheria toxoid A vaccine against DIPH-
THERIA that is often combined with pertussis
and tetanus toxoid vaccine (DPT) and given
as a series of injections during infancy and
childhood. The toxoid is prepared by mixing
formaldehyde with the poisonous toxin pro-
duced by Corynebacterium diphtherige, render-
ing the toxin harmless.

Alternatively, diphtheria toxoid may be
combined with tetanus toxoid alone (DT) and
given to children or combined with tetanus
toxoid (Td) in an adult vaccine. The Td ver-
sion only contains about 15 to 20 percent of
- the diphtheria toxoid found in the DPT vac-
cine and is used for older children and adults.

The vaccine, which was introduced more
than 50 years ago, led to a dramatic reduction
of the incidence of diphtheria throughout
the world. Primary preventive programs
aimed at immunizing all infants and children
in the community have almost eliminated the
disease.

Yet while the reported incidence of diph-
theria has been almost the same since the
1960s, it still occurs in isolated epidemics, pri-
marily because some countries have taken a
complacent attitude toward vaccination. The
disease continues to represent a serious public
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health problem because it is possible for even
fully immunized people to carry the C. diph-
therige bacteria in nose and throat, transmit-
ting it to nonimmunized individuals.

diphyllobothriasis A disease caused by
broad fish tapeworm infection that occurs
after eating infested fish. Rare in the United
States, it was formerly common in the Great
Lakes area, where it was known as “Jewish or
Scandinavian housewife’s disease” because
the preparers of gefilte fish or fish balls
tended to taste their food as they prepared it,
before fish was fully cooked. The parasite is
now supposedly absent from Great Lakes fish;
recently, however, cases have been reported
on the West Coast.

Foods are not routinely analyzed for this
parasite. In 1980, an outbreak involving four
Los Angeles physicians occurred when the
four ate sushi made of tuna, red snapper, and
salmon. At the time of this outbreak, there
was also a general increase in requests for
niclosamide (the drug used to treat the infes-
tation). Interviews of 39 patients showed that
32 remembered eating salmon before becom-~
ing sick.

Cause The disease is caused by parasitic
flatworms Diphyllobothrium latum and other
members of this tapeworm genus. The larva is
often found in the viscera of fresh and marine
fishes. D. latum, a broad, long tapeworm often
grows to lengths between 3 and 7 feet and is
potentially capable of reaching 32 feet. It is
sometimes found in the flesh of freshwater
fish, or fish that migrate from salt water to
freshwater for breeding. Bears and humans
are the final hosts for this parasite. The closely
related D. pacificum usually matures in seals
or other marine mammals and grows to only
half that length.

Symptoms Distended abdomen, flatu-
lence, cramping, and diarrhea about 10 days
after eating raw or poorly cooked fish. Those
who are susceptible (usually those of Scandi-
navian heritage) may experience a severe ane-
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mia as a result of this tapeworm infection,
caused by the tapeworm’s absorption of vita-
min By

Diagnosis The disease is identified by
finding eggs in the patient’s feces.

Treatment The drug niclosamide is avail-
able to physicians through the Centers for
Disease Control’s Parasitic Disease Drug Ser-
vice.

Diphyllobothrium spp. The genus of flat
tapeworms that causes DIPHYLLOBOTHRIASIS.

disinfectant Chemical germicide used to dis-
infect surfaces; most should not be used on
human skin. Any household product that is
called a disinfectant contains either ethyl alco-
hol (ethanol), isopropyl alcohol (isopropanol),
hydrogen peroxide, chlorine, ammonia, phos-
phoric acid, or pine oil.

« Alcohol sold at drug stores or supermarkets;
can be used to wipe off thermometers.

+ Ammonium Found in many household dis-
infectants; quaternary ammonium com-
pounds are used in hospitals to wipe down
floors, walls, and furniture.

* Chlorine The ingredient in household bleach
that kills germs, usually found as sodium
hypochlorite. It will kill bacteria and
viruses and can be used to wipe down
bathrooms, diaper changing tables, diaper
pails, toys, and cutting boards. Chlorine
can be used in solution: % cup (4 table-
spoons) bleach in 1 gallon water, or 1 table-
spoon bleach to 1 quart water. NEVER USE
CHLORINE WITH ANY ACID PROD-
UCT OR AMMONIA; the resultant chlo-
rine gas will react with water to form
hydrochloric acid, which can cause serious
symptoms from eye irritation to lung dam-
age and pneumonia.

* Hydrogen peroxide Three percent hydrogen
peroxide can be found in drug stores: It can
be useful in cleaning small surface areas
and as an antiseptic.

disinfection The elimination of most germs
on surfaces. Low-level disinfection is used in
most hospitals for items that will only come
in contact with intact skin; this is usually all
that is required in the home. Alcohol, chlo-
rine bleach, and other chemical DISINFECTANT
products are used for low-level disinfection.

Household detergents or cleaners are not
disinfectants or germicides; they usually con-
tain phosphates and are good for general
cleaning.

Division of Bacterial and Mycotic Diseases A
division of the National Center for Infectious
Diseases, part of the U.S. Centers for Disease
Control and Prevention in Atlanta, Georgia.

The division is dedicated to preventing and
controlling diseases caused by bacteria or
fungi. These organisms are important causes
of illness and death in the United States and
abroad and are major causes of new and
emerging diseases as well as drug-resistant
diseases.

dracunculiasis (dracontiasis) A parasitic dis-
ease caused by infection with a guinea worm
just beneath the skin surface in humans. Dra-
cunculiasis, also known as guinea worm dis-
ease, is the only parasitic illness that may be
totally eradicated in the very near future. At
the beginning of the 20th century the disease
was widely distributed; active pockets of the
disease are now found only in certain parts of
Africa south of the Sahara, on the Arabian
peninsula, and in India.

In 1991 the World Health Assembly vowed
to eradicate the disease by the end of the
1990s; by the end of 1996, the disease was
eliminated from some but not all affected
countries. It is expected there should be a 95
percent reduction in the number of cases,
compared with the one million cases that had
been reported in 1989.

Cause Humans are infected by swallow-
ing contaminated drinking water from shal-
low wells and ponds found commonly in the



tropics. Worm larvae penetrate the intestinal
wall, develop and mature in the abdominal
cavity, and finally migrate to areas just under-
neath the skin. The adult worm discharges
embryos through an opening in the skin. The
entire process (from drinking water to
embryo) takes about 13 months.

Symptoms Several hours before the
worm’s head appears at the skin’s surface,
there is local itching and burning, followed
by an ulcer or blister (usually on the leg or
- foot) through which the embryos are pro-
duced. Other symptoms include nausea and
vomiting, fever, and generalized itching. As
the blister forms and ruptures, the symptoms
disappear.

Uninfected ulcers heal in about six weeks,
but secondary infection is common.

Treatment Antibiotics can treat the sec-
ondary infection. Patients should stay in bed
with affected limbs elevated during recovery.

Prevention It is important for travelers to
purify drinking water, boiling any water that
appears impure. Uncooked food washed with
contaminated water should be avoided.

dysentery An infection of the intestinal tract
that causes severe bloody diarrhea. Amebic
dysentery (AMEBIASIS) is caused by the pro-
tozan Entamoeba histolytica and causes ulcers
in the intestines and sometimes abscesses in
liver, heart, brain, or testes. Bacillary dysen-
tery (SHIGELLOSIS) is caused by bacteria of the
genus Shigella that is spread by contact with a
patient or carrier or through contaminated
food or water.

The term dysentery was invented by Hip-
pocrates to describe a disease known since
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earliest history. It was written that Horus, the
son of the Egyptian gods Osiris and Isis, had
dysentery. Known widely as “campaign
fever,” dysentery has hobbled warriors from
the Peloponnesian War through Napoleon’s
time on to the great struggles of this century,
claiming more victims than have died on
all the battlefields of all the wars. Dysentery
has plagued a variety of great historical fig-
ures, including William the Conqueror,
Edward I, and Henry V of England (the latter
two both died of the disease). George Wash-
ington also suffered from dysentery that was
exacerbated by hemorrhoids so painful that
he sometimes had to ride on pillows over his
saddle.

It still appears today in the United States,
in places that are overdeveloped or where
wells have been dug too close to septic sys-
tems. It also may crop up in day care centers
and preschools, on cruise ships with poor
hygiene, and in poor countries with poor san-
itation facilities.

Drug-resistant strains of Shigella dysenteriae
have appeared since the 1960s in underdevel-
oped countries, where the fatality rate is very
high. Four fifths of all children living in the
tropics will get bacillary dysentery before age
five.

In the United States, new strains of Shigella
have been isolated in undercooked hamburg-
ers served at fast-food restaurants. (See also
DIARRHEA AND INFECTIOUS DISEASES, ANTIDIAR-

RHEAL DRUGS, TRAVELER’S DIARRHEA.)

dysentery, amebic See AMEBIASIS.



ear infection The common name for ofitis
media, this is an infection involving the mid-
dle ear (that cavity between the eardrum and
the inner ear). A middle-ear infection can pro-
duce pus or fluid and cause severe earache
and hearing loss. While an ear infection is
annoying, it is not terribly serious; it is easily
treated and there are not usually any long-
term complications.

Ear infections are most common in children
because of their short eustachian tubes (the
passage that connects the back of the nose to
the middle ear). This makes it easier for bacte-
ria to enter from the back of the throat.
Almost all children have had at least one
infection by the time they are six years old;
youngsters are most susceptible to ear infec-
tions during the first two years of life.

Some children (especially babies with ear
infections within two months of birth) have
recurrent ear infections. They seem to run in
families and are characterized by persistent
fluid in the middle ear and short-term hearing
loss. These conditions may require long-term
antibiotics or surgery.

Cause During a cold, the eustachlan tube
can swell and become blocked, allowing fluid
to accumulate in the middle ear. The fluid
produced by the inflammation can’t drain off
through the tube and instead collects in the
middle ear, where it can allow bacteria and
viruses drawn in from the back of the throat
to breed.

The usual cause of a middle-ear infection
is bacteria that are normally present in a
child’s throat, including Streptococcus pneumo-
niae, Haemophilus influenzae, and Moraxella
catarrhalis.

Risk factors for the developing of an ear
infection include being male, bottle-fed,
native American or Hispanic, younger than
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two, and/or allergic. Other risk factors
include living in crowded conditions, going to
day care, having allergies, and inhaling
household cigarette smoke.

Symptoms Acute middle-ear infection
causes sudden, severe earache, deafness, ring-
ing of the ear (tinnitus), sense of fullness in
the ear, and fever. Occasionally, the eardrum
can burst, which causes a discharge of pus
and relief of pain. In a baby or young child,
parents may notice a cold with thick dis-
charge, irritability, pulling or tugging at the
ear, crying in the middle of the night, head
shaking, and poor appetite. There may be
fluid draining from the ear, although this isn't
always the case. The fever is not usually high;
the worst symptom is ear pain.

Chronic middle-ear infection is usually
caused by repeated attacks of acute otitis
media, with pus seeping from a perforation in
the eardrum together with some degree of
deafness. Complications include otitis externa
(inflammation of the outer ear), damage to the
bones in the middle ear, or a matted ball of
skin debris that can erode the bone and cause
further damage (called a “cholesteatoma”).
Rarely, infection can spread inward from an
infected ear and cause a brain abscess.

Diagnosis Middle-ear infection can be
detected by examining the ear with an instru-
ment called an otoscope. A sample of dis-
charge may be taken to identify the organism
responsible for the infection, but it is not often
done.

Treatment Acute middle-ear infection
usually clears up completely with antibiotic
drugs (usually amoxicillin), although some-
times there may be continual production of a
sticky fluid in the middle ear known as “per-
sistent middle-ear infection.” A doctor may
also remove pus and skin debris and pre-



scribe antibiotic ear drops. Ephedrine nose
drops can help establish draining of the ear in
children.

One recent study found that one shot of
ceftriaxone cured ear infections just as well as
10 days of amoxicillin. Since the mid-1980s,
some strains of bacteria have developed resis-
tance to amoxicillin and some other antibi-
otics. In areas with resistant strains, the child
may need cefixime or another broad-spectrum
antibiotic. Some children may not improve
after 10 days of antibiotics and may need
three or four more weeks of drug treatment.

Acetaminophen may be given to relieve
pain or to reduce fevers above 101 degrees F.
A warm towel or hot water bottle over the
sore eat, or an ice pack wrapped in a towel,
may ease pain. The child should lie with
infected ear down to help drain the fluid.

Complication Rarely, a middle-ear infec-
tion can lead to bacterial MENINGITIS and MAS-
TOIDITIS (a serious infection of the air cells
behind the middle ear). Warning signs of mas-
toiditis include high fever, severe ear pain,
puslike drainage and redness, swelling and
tenderness behind the ear.

Prevention Breast-feeding prevents ear
infections during the first six months. Bottle-
fed babies should not drink with the bottle
propped or while lying on the back. Adults
should not smoke around an infant, since the
smoke irritates the lining of the nose and
throat. Early treatment prevents most prob-
lems.

The vaccine H. influenzae type b (Hib) given
to prevent meningitis may also prevent ear
infections that are caused by this bacterium.

Eastern equine encephalitis See ENCEPHALI-
TIS, EASTERN EQUINE.

Ebola (hemorrhagic fever) Illness caused by
one of the deadliest viruses known to science,
the Ebola virus kills up to 90 percent of every-
one who contracts the disease. The virus was
discovered in 1976 in Zaire and in a nearby
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western equatorial province of the Sudan,
where it killed almost all of the 600 people
who were infected. An isolated case appeared
in Tandala, Zaire, in 1977, and another out-
break in the Sudan appeared in 1979, again
killing 90 percent of its victims. An epidemic
in the Bandundu Region of Zaire in 1995
killed 245. Two isolated cases of Ebola hemor-
rhagic fever were also identified in Cote
d’Ivoire in 1994-95. The most recent outbreak
to date occurred in rural Gabon in February
1996.

Still, despite fears of a modern-day plague,
there has been little spread of the deadly
Ebola infection in developed countries. A pri-
mary reason for the spread of the disease in
poorer countries appears to be the lack of
clean water and adequate hospital supplies,
requiring reuse of needles and syringes.

Cause The four currently identified Ebola
viruses are known as filoviruses for their long,
filamentlike appearance under a microscope.
The chief means of spreading Ebola virus is
through direct contact with contaminated
blood, vomit, feces, and urine. The virus may
also be passed by touching the body of some-
one who has died of Ebola or from breathing
in Ebola droplets in the air. Health care work-
ers have often been infected while caring for
patients. In the 1976 Zaire epidemic, every
person with Ebola caused by contaminated
syringes died.

The virus is also sometimes present in
sweat glands and air sacs in the lungs. Its
incubation period is between 2 and 21 days
(and averages less than 10). Transmission of
the virus may also occur via semen up to
seven weeks after clinical recovery.

Scientists strongly suspect that the virus is
carried by an insect, such as mosquitoes, but
they have so far failed to find such a carrier in
more than 1,600 tests they have done on
insects. Monkey virus closely resembling
Ebola filovirus was isolated from monkeys
imported into the United States from the
Philippines in 1989; a number of the monkeys
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died, and at least four people were infected,
although none of them suffered symptoms.

Past studies have shown that the greatest
risk of spreading Ebola virus is to those who
have closest contact with an infected person,
such as health care workers and spouses.

Symptoms Ebola hemorrhagic fever is
characterized by the sudden onset of fever,
weakness, muscle pain, headache, and sore
throat. This is followed by vomiting, abdomi-
nal pain, diarrhea, rash, kidney and liver fail-
ure, and massive internal and external
bleeding.

Diagnosis Specialized lab tests (not com-
mercially available) on blood specimens can
detect specific antigens or antibodies and iso-
late the virus. Because these tests present an
extreme risk to lab workers, they are only con-
ducted under maximum containment proce-
dures. A new skin test developed by scientists
at the Centers for Disease Control and Preven-
tion has helped identify cases that otherwise
would have gone undiagnosed. The test offers
a safe way to send skin samples from remote
African areas to labs in Europe and the United
States. In the field, a health worker can put a
piece of skin in a preservative that kills any
virus present. After arrival in a lab, the skin is
processed with chemicals and other sub-
stances. If Ebola virus is present, it turns
bright red.

Treatment There is no specific treatment
or vaccine that exists for Ebola hemorrhagic
fever, although general good hygiene and
medical precautions have helped stop the
spread of the disease. Severe cases require
intensive supportive care, yet there are still
few survivors.

Prevention Transmission can be stopped
by washing hands, wearing gloves and masks
around infected patients, and avoiding reuse
of needles. Suspected cases should be iso-
lated. Since the primary method of transmit-
ting the virus is through person-to-person
contact with blood, secretion, or body fluids,
anyone who has had close personal contact

with patients should be kept under strict sur-
veillance.

EBV See EPSTEIN-BARR VIRUS.

echinococcosis A tapeworm infection found
throughout the world. The infection is most
frequently found in the sheep- and cattle-rais-
ing areas of South America, South Africa, the
Soviet Union, and the Middle East.

Cause The infection is caused by the lar-
val stage of a tapeworm (echinococcus granulo-
sus) whose eggs are transmitted to humans in
contact with infected dogs or other canines, or
by ingesting soil, vegetables, or water conta-
minated by feces of infected animals.

In humans, the larval phase of the adult
worm forms fluid-filled sacs mostly in the
liver and lungs but also in other organs. The
incubation period varies from months to
years.

Symptoms Many people in the early
stages of infection don’t exhibit any symp-
toms. After many years, however, victims
who develop cysts in the liver may experience
abdominal discomfort, nausea, and vomiting;
a ruptured cyst can cause sudden pain, fever,
and possibly death. Liver cysts are most often
seen in middle-aged or elderly patients.
Patients with cysts in the lung may spit up
blood, cough, and have shortness of breath. A
rupture of the cyst in a lung can cause an
acute PNEUMONIA and lung abscess. These
lung cysts are more often found in children
and younger patients.

Diagnosis Because many of the early
infections cause no symptoms, the disease
may not be detected until a routine X ray,
medical exam, or autopsy reveals the infesta-
tion.

Complication A very serious form of the
disease is called alveolar hydatid disease and
occurs throughout the world—but most often
in Europe, Russia, Japan, Alaska, Canada, and
the United States. The disease is transmitted
to man through infected feces of fox and



domestic cat and dogs. When infected, a per-
son develops multiple cysts that spread
rapidly; usually occurring in the liver, the dis-
ease is often fatal.

Treatment Surgical removal of the cysts,
when possible. Mebendazole and albendazole
are two antiinfectives that can destroy the liv-
ing organisms inside the cysts.

ECHOvirus An acronym for Enteric Cyto-
pathogenic Human Orphan, the ECHOvirus
is a picornavirus associated with many
syndromes but not identified as a cause of
any specific disease. There are many
ECHOviruses, and more than 30 types have
been identified.

ECHOVvirus may cause a variety of nonbac-
terial MENINGITIS.

E. coli infection See ESCHERICHIA COLL

ecthyma A shallow ulcerative bacterial skin
infection that often results in scarring. Similar
to IMPETIGO, it is usually found on the legs
and protected areas of the body.

Cause The infection is caused by group A
streptococci or Staphylococcus aureus.

Symptoms The condition begins with one
lesion, which enlarges and encrusts; beneath
this crust is a pus-filled “punched ulcer.” Chil-
dren are more commonly affected with
ecthyma, which is usually associated with poor
hygiene and malnutrition and minor skin
injuries from trauma, insect bites, or SCABIES.

Treatment Antibiotics plus meticulous
skin care are the treatments of choice.

ectoparasite A parasite that lives on the skin,
getting nourishment from the skin by sucking
the host’s blood; various types of ticks, lice,
mites, and some types of fungi may occasion-
ally be ectoparasites on humans. (Parasites liv-
ing inside the body are called “endoparasites.”)

ectothrix A fungus that grows outside the
hair shaft.
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eczema, herpeticum A rare skin condition
caused by the HERPES simplex virus character-
ized by an extensive rash of blisters in a
patient with a preexisting skin condition.
Hospitalization is required, since fatalities
have occurred. The disease is also called
Kaposi’s varicelliform eruption.

Ehrlichia A genus of bacteria that includes
several well-known species infecting domes-
tic animals. The genus is in the same family
(Rickettsin) as the bacterium that causes
another tick-borne human disease, ROCKY
MOUNTAIN SPOTTED FEVER. The species were
first reported in dogs in 1935 but were only
documented to cause human disease in 1986.

The genus includes Ehrlichia chaffeensisi,
which causes human monocytic ehrlichiosis
(HME); E. canis causes canine ehrlichiosis; E.
phagocytophila causes tick-borne fever; E. equi
and E. risticii cause equine ehrlichiosis and
Potamac horse fever.

Ehrlichia chaffeensis A type of bacterium in
the genus EHRLICHIA that so far has caused an
illness similar to human granulocytic ehrli-
chiosis in about 360 people and has been
responsible for several deaths. See also EHRLI-
CHIOSIS, HUMAN GRANULOCYTIC.

ehrlichiosis, canine A disease caused by the
bacteria Ehrlichia canis carried by the brown
dog tick Rhipicephalus sanguineus. This disease
of dogs and other canids was identified dur-
ing the 1930s and is found throughout the
world. See also EHRLICHIA.

ehrlichiosis, equine A disease of horses
caused by the bacteria Ehrlichia equi found in
the eastern United States. No vectors have
been identified. See also EHRLICHIA; ERLICHIO-
SIS, CANINE.

ehrlichiosis, human granulocytic A disease
identified in 1990 that is spread by the type
of ticks that also carry LYME DISEASE. The
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newly identified illness has stricken at least
80 people nationwide, killing 4. Although the
disease can be treated with antibiotics, treat-
ment is often delayed because victims con-
fuse it with a summer flu. If it is treated early
and properly, the disease is not associated
with neurological damage or arthritis.

The Centers for Disease Control and Pre-
vention reported at least two deaths between
1990-93 from the disease in Wisconsin and
Minnesota. Some researchers believe HGE is
not a new disease; New York and New En-
gland patients may have had the illness but
who were instead diagnosed with Lyme.

It is also possible that some patients are
infected with both Lyme and HGE disease at
the same time, making a proper diagnosis
more difficult. For every 12 Lyme-infected
ticks a person might find during an hour’s
walk in tick-infested areas of Nantucket, there
are four HGE-infected ticks—and two ticks
infected with both diseases, which raises the
possibility of getting two infections from one
bite.

Some Harvard University researchers
believe that the HGE bacterium was first dis-
covered by Dr. Ernest Tyzzer of Harvard in
1938 in voles and mice from Martha’s Vine-
yard but at that time it was believed to be
exclusively an infection of rodents.

Cause The bacterium causing HGE
belongs to the genus Ehrlichia; it has not yet
been assigned a species name. Scientists have
isolated the HGE bacterium in a few patients
and found it was almost identical to Ehrlichia
equi, a form of the organism that causes
fevers in horses. Another closely related bac-
terium, EHRLICHIA CHAFFEENSIS, was identified
in 1990.

Diagnosis Only four labs in the nation
can perform the week-long test for HGE.
Diagnosis is difficult, and testing has not been
standardized. If it’s summer and a patient
develops sudden, flulike symptoms without
coughing or nasal congestion, HGE is a likely
suspect—especially if the patient remembers

a recent tick bite. (Lyme disease symptoms
usually appear more gradually.)

Symptoms While Lyme disease often pro-
duces a telltale circular rash around the tick-
bite site, HGE does not usually cause visible
symptoms. Instead, about 10 days after a per-
son has been bitten, the bacteria multiply
inside white blood cells and then suddenly
cause fever, chills, headache, and muscle ache.
Their flulike symptoms are far more severe
than those associated with Lyme disease.

While many of the symptoms overlap with
Lyme, the HGE symptoms tend to peak very
quickly, moving from health to severe debili-
tation in a few hours.

Treatment Prompt treatment is essential;
the longer a case is untreated, the worse the
outcome. HGE responds to doxycycline and
other tetracycline antibiotics; it does not
respond to amoxicillin and other antibiotics
used to treat Lyme disease.

The antibiotic suppresses the growth of
microbes but doesn’t kill them, so the
immune system must fight off the infection.
Coinfection with another type of bacteria at
the same time can suppress the immune sys-
tem, increasing a patient’s vulnerability to
other infections. In these cases, treatment may
need to be longer.

Signs of the disease fade away within two
months, and the disease does not appear to
cause the chronic, arthritislike symptoms that
haunt Lyme disease patients for years.

Prevention The same precautions that
prevent Lyme disease should also be taken to
prevent HGE. Avoiding tick habitats is the
best way to prevent tick bites. But ticks may
also be found in lawns, gardens, and on
bushes adjacent to homes.

When walking in the woods, people should
stay on trails and avoid brushing up against
low bushes or tall grass. Ticks do not hop or
jump but are carried by the wind, where a
person must come in direct contact with them.
To prevent bites, wear protective clothing
(light-colored long-sleeve shirts and light-



colored pants tucked into boots or socks). The
light-colored clothing allows ticks to be more
easily spotted.

Use an insect repellent, preferably contain-
ing no more than 30 percent DEET (N-diethyl-
metatoluamide), on bare skin and clothing.
Duranon can be applied to clothing only, but
not to the skin. All insect repellent should be
used with caution (especially with children)
and should not be applied to the hands or
face.

Ticks and hosts (mice, chipmunks, voles,
and other small mammals) need moisture, a
place hidden from direct sun, and a place to
hide. The clearer the area around a house, the
less chance there will be of getting a tick bite.

All leaf litter and brush should be removed
as far as possible away from the house. Low-
lying bushes should be pruned to let in more
sun. Rake up leaves every fall, since ticks pre-
fer to overwinter in fallen leaves. Woodpiles
are favorite hiding places for mammals carry-
ing ticks. Keep woodpiles neat, off the
ground, in a sunny place, and under cover.

Gardens should be cleaned up every fal;
foliage left on the ground over the winter pro-
vide shelter for mammals that may harbor
ticks. Stone walls on the property increase the
potential for ticks.

Shady lawns may support ticks in epi-
demic areas; keep lawns mowed and edges
trimmed. Entire fields should be mowed in
fall, preferably with a rotary mower.

Birdfeeders attract birds that carry infected
ticks; don’t place feeders too close to house.
Clean up the ground under the feeder regu-
larly. Suspend bird feeding during late spring
and summer, when infected ticks are most
active. Building eight-foot fences to keep out
deer may significantly reduce the abundance
of ticks on large land parcels. Examine pets
allowed outside on a daily basis; tick collars
and/or dips may be needed.

Four pesticides may help;, Damminix;
chlorpyrifos (Dursban); carbaryl (Sevin); and
cyfluthrin (Tempo). One or two applications a
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year in late May and September can signifi-
cantly reduce the tick population. See also
EHRLICHIOSIS, HUMAN MONOCYTIC.

ehrlichiosis, human monocytic The first type
of ehrlichiosis that was discovered in 1985,
and which is transmitted by the Lone Star tick
(Amblyomma americanum). Since 1986, about
400 cases have been confirmed in 30 states,
mostly in the southeastern and south-central
United States; nine people died.

Cause The disease is caused by EHRLICHIA
CHAFFEENSIS, a type of bacterium in the genus
EHRLICHIA that was only identified in 1991. It
is carried by the Lone Star tick.

Symptoms Symptoms are similar to
human granulocytic ehrlichiosis (EHRLICHIO-
SIS, HUMAN GRANULOCYTIC), including fever,
headache, chills, malaise, sweating, muscle
aches, nausea, and vomiting. The infection
may range from a mild illness to a severe, life-
threatening disease. It may cause leukopenia
(reduction of white blood cells), thrombocy-
topenia (reduction in blood platelets), anemia,
or abnormal liver function.

Treatment Antibiotics are effective if
begun early enough in the disease.

elephantiasis Massive swelling of the legs
caused by obstructed lymph vessels, which
prevents drainage of lymph from the sur-
rounding tissues. This causes inflammation
and thickening of the vessel walls, eventually
blocking them.

Cause Worldwide, .the most common
cause of this chronic swelling is the tropical
disease FILARIASIS, caused by infestation with

~worms (Wuchereria bancrofti and Brugia malayi).

Symptoms The syndrome gets its name
from the appearance of the skin of the legs,
which resembles elephant hide. While the legs
are most commonly affected, the arms,
breasts, scrotum, or vulva may also be
affected.

Treatment There is no treatment that can
reverse elephantiasis, although the massive
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enlargement of the scrotum may be relieved
with surgery. Elastic bandages applied to the
affected parts and the elevation of limbs may
help. Larval forms of the worms in the blood
that cause FILARIASIS are killed with diethyl-
carbamazine. See also EHRLICHIOSIS, HUMAN
GRANULOCYTIC.

encephalitis Inflammation of the brain usu-
ally caused by a viral infection. Often, the
meninges (membranes covering the brain) are
affected. An attack may be very mild, but in
most cases it is a serious condition.

The most common strains of mosquito-
borne encephalitis in North America include
St. Louis encephalitis (SLE), Eastern equine
encephalitis (EEE), California encephalitis
(CE), western equine encephalitis, La Crosse
encephalitis, Venezuelan equine encephalitis,
and Powassan encephalitis (the only one
spread by ticks, not mosquitoes). Japanese
encephalitis is not found in the United States,
but it is very common throughout Asia and
poses a risk to international travelers.

Cause Most of the time, the virus respon-
sible is the HERPES simplex virus type I, which
also causes COLD SORES. There is no insect
cause in this. In the United States, encephalitis
may be commonly caused by a virus transmit-
ted to humans via mosquito bite, causing St.
Louis encephalitis (see ENCEPHALITIS, ST. LOUIS)
or other viral encephalitis. More and more
cases are related to infection with HIV, the
organism responsible for AIDS. Occasionally,
encephalitis is a complication of other viral
infections such as MEASLES or MUMPS.

Symptoms Usually, symptoms begin with
headache, fever, and prostration, often with
hallucinations, confusion, paralysis of one
side of the body, and disturbed behavior,
speech, memory, and eye movement. There is
a gradual loss of consciousness and some-
times a coma; epileptic seizures may develop.
If the meninges are affected, the neck is usu-
ally stiff and the eyes are unusually sensitive
to light.

Central nervous system symptoms include
some (not all) of the following:

« abnormal reflexes
+ changes in consciousness
+ confusion
disorientation

« dizziness

inability to speak
irritability
listlessness

+ loss of balance

» odor hallucinations
+ seizure

+ sleepiness

* spasticity

* tremor

+ weakness

Diagnosis Symptoms, signs, and a spinal
tap to study the cerebrospinal fluid will help
diagnose the disease. CT scans and MRIs are
used to rule out other causes of headache,
fever, and changes in the senses.

Treatment The antiviral drug acyclovir
administered intravenously is an effective
treatment for encephalitis caused by the her-
pes virus. If the disease is related to other
viral infections, there is no known effective
treatment. Depending on the virus causing
the problem, some patients will die, and some
who recover will have brain damage, with
mental impairment, behavioral disturbances,
epilepsy, and deafness.

encephalitis, California The most common
form of a group of viruses that cause
encephalitis. First discovered in Central Val-
ley, California, in 1943, this variety is the most
common type of insect-borne viral encephali-
tis and infects more boys than girls under age
15 in both rural and suburban areas. La
Crosse encephalitis (a widespread encephali-
tis common in young children) belongs to this
group.

The California virus belongs to a group of
viruses called BUNYAVIRUS. It is a zoonosis



(disease passed from animals to humans) and
carried by many different types of mosqui-
toes, which catch the virus from and give it to
both squirrels and chipmunks in wooded
areas. La Crosse encephalitis is carried by the
Aedes triseriatus mosquito.

The infected mosquitoes remain infected
for life; because the virus is not present in
human blood, it is not possible to transmit the
virus between humans.

Most adults who live in areas where the
mosquitoes live are immune because they
have antibodies produced when they were
bitten as children. Elderly people may be sus-
ceptible, because the immunity appears to
wear off with age.

Cause When an infected mosquito bites a
human, the virus passes into the person’s
bloodstream and then travels to the brain and
spinal cord. It multiplies in the central ner-
vous system, inflaming and damaging nerve
cells, interfering with signals sent from the
brain to other parts of the body.

Symptoms Only a small percentage of
patients with the disease exhibit any symp-
toms, which usually begins with fever, irritabil-
ity, drowsiness, headache, nausea/vomiting,
and sensitivity to light. This can lead to con-
vulsions or seizures. Most people recover

completely.
Diagnosis A spinal tap (lumbar puncture)
will reveal antibodies to the specific

encephalitis virus in cerebrospinal fluid. The
actual virus may be found in brain tissue from
those who have died from the disease. Only
the antibodies will appear in blood or CSF
fluid, not the virus itself.

Complications Less than 1 percent of the
children who contract the disease will die.
Some may experience occasional seizures or
behavioral changes (such as reduced attention
span).

Treatment There is no cure for viral
encephalitis. When a person’s immune sys-
tem produces enough antibodies to destroy
the virus, the person recovers. Generally, a
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person with the symptoms of encephalitis is
admitted to the hospital for treatment in a
darkened room and given medication to
reduce fever and treat the severe headache.

Prevention There are no drugs that pre-
vent the California encephalitis.

encephalitis, Eastern equine (EEE) The least
common of all the arboviral infections, but the
most deadly, since one third of its victims will
die. This type of encephalitis primarily affects
horses, donkeys, and mules along the eastern
seaboard; it only affects about 5 to 10 humans
each year in the United States. The viral dis-
ease is characterized by inflammation of the
brain and spinal cord, often causing serious or
fatal damage.

Outbreaks of the disease in horses have
occurred along the east coast since 1831. The
first human to die of the disease was a Massa-
chusetts baby in 1938. EEE is related to a simi-
lar virus that infects horses and humans in the
western  states called western equine
encephalitis (WEE).

Most recently, a 1996 outbreak in Rhode
Island sent oceanside residents into panic as
experts discovered that one out of every hun-
dred mosquitoes in the area was carrying the
disease. High school football and other out-
door games were moved out of town, and
children were urged to stay away from woods
and swamps. A state of emergency was
declared as tests showed a tenfold increase in
infected mosquitoes, and the state sprayed an
entire town with an insecticide called
resmithrin. Only four people in Rhode Island
have since been recorded as having the virus,
however; one of them, a teenager, died in
1993.

In 1991, five older people in northern
Florida contracted EEE; two died and three
partially recovered. Other cases cropped up in
Georgia, Michigan, Louisiana, and South Car-
olina; at the same time, an epidemic in horses
swept along the southeastern states, killing
many animals. Two years later, only 88 cases
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of EEE were reported in horses and only five
humans contracted the disease.

In addition to eastern equine encephalitis
and western equine encephalomyelitis, there
is a third type: Venezuelan equine encephali-
tis. Eastern equine encephalitis is a severe
form of equine encephalitis; it lasts longer and
causes more deaths and problems than either
the western or Venezuelan versions. Venezue-
lan equine encephalitis occurs in Central and
South America, Florida, and Texas.

Cause Four different types of mosquitoes
carry the virus responsible for EEE. The virus
enters the bloodstream through the mosquito
bite, traveling directly to the spinal cord and
brain. As the virus multiplies in the central
nervous system, it damages the nerve cells,
interfering with the signals the brain sends to
the body.

Despite its name, the primary natural hosts
of the viruses of eastern and western equine
encephalitis are birds, not horses.

Because the virus is not present in the
blood of humans, it is not transmitted
between people. People who live in areas
where the mosquito carries the virus are
immune, since they were bitten as children
and developed antibodies without ever
becoming sick. Since the disease is transmit-
ted primarily by mosquitoes, it occurs most
often during the insect season, especially in
low marshy areas.

Symptoms Unlike St. Louis encephalitis
(see ENCEPHALITIS, ST. LOUIS) in which only a
few patients have symptoms, most people
with EEE get symptoms, which begin 5 to 15
days after a mosquito bite. Symptoms begin
with headache, fever, chills, muscle aches, and
nausea, followed by paralysis, convulsions,
and coma.

In humans, the elderly are most at risk for
serious cases; almost 80 percent of older
patients die. Infants and young children are
also at risk. Those who are sick for a few days
before the paralysis and convulsions appear
will probably recover completely. Chances for

a complete recovery without any permanent
damage are best in adults over 40 and under
80.

Signs of the disease in horses include fever,
loss of appetite, discomfort, mental deteriora-
tion, head pressing, circling, and blindness.
Death occurs two to three days after infection,
caused by the sudden inability to breathe.

Diagnosis Rapid tests to identify antibod-
ies to the EEE virus in blood and cere-
brospinal fluid are now available.

Treatment There is no cure for encephali-
tis. Pain medication for fever and headache
may be given.

Complications Long-term damage may
include facial palsy, weakness, seizures, or
mental problems such as confusion and hallu-
cinations. Children younger than five have a
poor outlook for recovery.

Prevention A vaccine can prevent the dis-
ease in horses and should be given in areas
where EEE is prevalent. All foals must be
vaccinated, and older horses must be re-
vaccinated during the EEE season. An ex-
perimental vaccine is available for those who
work in labs with the virus.

encephalitis, Japanese A mosquito-borne
version of ENCEPHALITIS that is primarily a
rural disease of the Orient and does not occur
in the United States. It is found primarily in
China and Korea, India, Bangladesh, Nepal
and Sri Lanka, and southeast Asian coun-
tries. It occurs less often in Japan, Taiwan,
Singapore, Hong Kong, and eastern Russia. It
is the leading cause of viral encephalitis in
Asia.

Japanese encephalitis is a zoonosis a dis-
ease that primarily infects animals but some-
times moves into the human population. It
belongs to a group of viruses called flavivirus
(which includes St. Louis encephalitis). See
ENCEPHALITIS, ST. LOUIS.

The chance that a U.S. traveler to Asia will
contract the disease is small; only 11 cases
among Americans traveling or working in



Asia are known to have occurred between
1981 and 1992, eight of whom were military
personnel or their families.

Cause The disease is transmitted by the
Culex mosquitoes, usually during the summer
and fall as the mosquito season occurs. The
mosquitoes breed in ground pools and
flooded rice fields and become infected after
biting infected domestic pigs and wading
birds who are raised near the rice paddies.
However, in areas infested with mosquitoes,
only a small portion of the insects are actually
infected with the virus.

After the mosquito bites, the virus enters
the bloodstream and travels directly to the

" brain and spinal cord, where it multiplies,
causing inflammation and damage to nerve
cells. This damage interferes with the signals
the brain sends to the body, thus causing the
symptoms of encephalitis.

Because the virus is not present in human
blood, it can not be transmitted between
humans. Most adults who live in an area
where the mosquitoes carry the disease are im-
mune because they were infected as children.

Symptoms Most people who are infected
with the virus have only mild symptoms or no
symptoms at all. However, those who develop
encephalitis as a result of the virus are usually
gravely ill. Within six to eight days after the
bite, the disease begins with a flulike illness,
with headache, fever, and stomach problems.
Confusion and behavior problems appear

_ early; in one third of cases, the encephalitis is
fatal. Another third survive with serious types
of brain damage, including paralysis. The last
third recover without any further problems.

Infection during the first and second
trimesters of pregnancy have been associated
with miscarriages. Most deaths occur in chil-
dren aged 5 to 9, and in people over age 65.

Diagnosis The disease can be diagnosed
by a rapid test that looks for antibodies to the
virus in the blood and cerebrospinal fluid.
Sometimes the actual virus is found in brain
tissue from patients who have died.
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Treatment There is no treatment for this
viral disease. Anyone with the symptoms of
this disease is admitted to the hospital and
given pain relievers and medicine to lower
the fever. Intensive care is often necessary.

Complications Up to one quarter of sur-
vivors have long-term nervous system dam-
age; the rest recover quickly. Children have a
better chance of long-term recovery.

Prevention There is a vaccine for Japan-
ese encephalitis currently available in the
United States through most traveler’s health
clinics. It is about 85 percent effective in any-
one over age one. The U.S. Centers for Disease
Control recommends the vaccine only to
those Americans who work in or visit at risk
rural areas for more than four weeks. The risk
is low to most travelers who stay in cities or
who travel through the country only for short
periods. People over age 55 may be at higher
risk and should consider vaccination if they
travel to areas of risk.

The vaccine is given in three doses, and
protection begins about 10 days after the last
dose. A booster shot may be required in two
years. Serious allergic reactions (hives and
dangerous swelling of mouth and throat)
have been reported in a few people, which
may not appear until several days after vacci-
nation. Patients with multiple allergies (espe-
cially to bee stings and drugs) appear to be at
higher risk for side effects. Fever and local
redness and swelling are reported in about 10
percent of those vaccinated.

The vaccine is also available in many Asian
countries; travelers should contact the local
U.S. embassy or consulate for a list of rep-
utable clinics that may have the vaccine. With
or without the vaccine, it is important to try to
avoid mosquito bites while traveling.

encephalitis lethargica An epidemic form of
encephalitis that has not occurred in the
United States in epidemic form since 1920,
although an occasional sporadic case occurs
now and then. The symptoms in this case are
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the same as for other ENCEPHALITIS, with the
addition of extreme lethargy and drowsiness.

During the major epidemics, about 40 per-
cent of the victims died. Many of those who
survived later developed a movement disor-
der known as post-encephalitic parkinsonism,
characterized by tremors, rigidity, immobility,
and disturbed eye movements.

A few survivors of the last epidemic were
still alive in the 1970s when a new antipar-
kinsonism drug (levodopa) remarkably
improved their condition. Unfortunately, after
almost 50 years of immobility, most sufferers
did not appear to be able to cope with their
awakening and lapsed back into their former
stupor.

encephalitis, St. Louis An ARBOVIRUL INFEC-
TION of the brain transmitted from birds to
humans by the bite of an infected mosquito. It
is found most often in the central and south-
ern United States and can sometimes be fatal.
Areas with open drainage ditches, old tires, or
stagnant water are most likely to experience
an outbreak. (See also ENCEPHALITIS, CALIFOR-
NIA; ENCEPHALITIS, JAPANESE; ENCEPHALITIS,
EASTERN EQUINE.)

More than 3,000 people were infected in a
1933 outbreak in St. Louis, from which this
version of the disease was named. Since then,
it has caused similar outbreaks through the
1930s, and every 10 years after that. The last
large outbreak in 1975 sickened 2,800 people
in 31 states. Los Angeles has experienced out-
breaks every year since 1984. Qutbreaks usu-
ally occur in August and September.

St. Louis encephalitis is a disease that pri-
marily affects animals, but as the above num-
bers indicate, it occasionally crosses the
species barrier.

Most adults who live in mosquito-prone
areas are immune because they were bitten as
children, and their immune systems produced
antibodies that protect them later. By old age,
however, these antibodies have usually disap-

peared, and the elderly are once again suscep-
tible to infection.

Cause The virus enters the human blood-.
stream from an infected mosquito bite, where
it travels to the brain and spinal cord, multi-
ples in the nervous system and inflames and
damages nerve cells.

Symptoms Only a few people (1 percent)
who have this type of encephalitis ever
develop symptoms. Most of those who do
report a flulike illness characterized by
headache, malaise, fever, stiff neck, delirium,
and convulsions. There may be visual and
speech problems, walking difficulty, and per-
sonality changes. Symptoms typically appear
between 5 and 15 days after a mosquito bite.

Elderly patients are most at risk for serious
symptoms; 20 percent of them die. Those at
risk include patients with high blood pressure
or heart disease, but most people—even those
who are seriously ill—recover completely.

Complications After an infection, a few
patients will experience long-term damage
such as weakness, seizures, facial palsies, or
mental deterioration. These symptoms may
improve gradually.

Diagnosis A doctor may perform either
an EEG or CT brain scan, which will reveal
abnormalities but will not pinpoint the cause
of the encephalitis (brain inflammation). Anti-
bodies can be found in the blood and cere-
brospinal fluid, and sometimes the virus itself
is found in brain tissue of those who have
died from the disease.

Treatment There is no cure or vaccination
for this viral disease. Public health officials
monitor the mosquito activity and infection
rates in birds; when rates are high, a mosquito
alert is issued.

encephalitis, tick-borne A viral infection of
the central nervous system caused by a tick
bite, usually in people who visit or work in
forested areas. Tick-borne ENCEPHALITIS
occurs in eastern Europe, Russia, and the for-



mer Soviet republics from April through
August, when the ticks are alive. (See also
ENCEPHALITIS, EASTERN EQUINE; ENCEPHALITIS
LETHARGICA; ENCEPHALITIS, CALIFORNIA.)

Cause In addition to the bite of ticks, this
type of encephalitis can be transmitted by
consuming unpasteurized dairy products
from infected animals.

Symptoms Symptoms appear between
one to two weeks after the bite of an infected
tick or after ingesting infected dairy products
and resemble symptoms of mosquito-borne
encephalitis.

Treatment Treatment is symptomatic.

Prevention Vaccines have been devel-
oped and are available in most endemic areas;
no such vaccine is available for use in the
United States.

encephalomyelitis Also called equine en-
cephalitis (ENCEPHALITIS, EASTERN EQUINE),
this disease is an inflammation of the brain
and spinal cord (as opposed to ENCEPHALITIS,
which refers to inflammation of the brain
alone). There are various applications of
the terms encephalitis and encephalomyelitis.
Encephalomyelitis is now the usual term in ani-
mal diseases.

While encephalomyelitis is now also called
“sleeping sickness,” it should not be confused
with the African sleeping sickness (TRY-
PANOSOMIASIS) caused by a protozoan.

The agents most often involved in human
infections are the viruses of 5t. Louis
encephalitis (ENCEPHALITIS, ST. LOUIS), western
equine encephalomyelitis, California en-
cephalitis (ENCEPHALITIS, CALIFORNIA) and
MUMPS virus, ECHOviruses and COXSACK-
IEVIRUS.

Encephalomyelitis also sometimes occurs
in domestic animals. Avian encephalomyelitis
(also called “crazy chick disease” or “epi-
demic tremor”) is a viral disease of young
chickens, characterized by profound weak-
ness, paralysis, and head and neck trembles.
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Sporadic bovine encephalomyelitis (“Buss
disease”) is an uncommon infection of cattle
by the bacterium CHLAMYDIA. Porcine
encephalomyelitis is a viral infection of pigs
that doesn’t usually cause symptoms.

Symptoms The most common symptoms
of encephalomyelitis in humans and horses is
mental impairment. In humans, symptoms
include weakness, discomfort, headache, nau-
sea before drowsiness, confusion, stiff neck,
and seizures. Permanent complications are
common in infants and children who survive.
Signs of the disease in horses include fever,
loss of appetite, discomfort, mental deteriora-
tion, head pressing, circling, and blindness.
Death occurs two to three days after infection,
caused by the sudden inability to breathe.

Treatment There is no specific treatment
for viral encephalomyelitis in animals or
humans. Disease caused by bacteria, fungi, or
protozoa—which is much more rare—
involves cause-specific therapy.

Prevention Horses and pouliry can be
vaccinated against viral Venezuelan equine
encephalomyelitis.

endothrix A dermatophyte (superficial fun-
gus) whose growth and spore production are
confined primarily within the hair shaft, with-
out forming conspicuous spores on the out-
side of the hair.

endotoxin shock See SEPTIC SHOCK.

Entamoeba histolytica A species of amoeba
that cause amoebic dysentery and hepatic
AMEBIASIS in humans.

enteric fever See TYPHOID FEVER.

enteritis Inflammation of the lining of the
intestine from a variety of causes, including
bacterial or viral infections. If both the large

and small intestines are involved, the problem
is known as enterocolitis. Gastroenteritis, on
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the other hand, refers to an inflammation of
the stomach and intestines and accompanies a
variety of disorders.

enterobiasis A parasitic infestation of the
intestines by the common pinworm (Entero-
bius vermicularis).

Cause As the worms infect the large
intestine, the females deposit eggs in the peri-
anal area. Often, the eggs are transferred to
the mouth and the patient is reinfected. Air-
borne transmission is also possible, since the
eggs remain alive for up to three days in cont-
aminated bedcovers.

Symptoms Itching and sleeplessness
caused by the presence of the worm crawling
in the perianal area to lay its eggs.

Diagnosis Tape is applied to the skin
around the perianal area and then examined
under a microscope for the presence of worm
eggs.

Treatment An entire household may need
to be treated to make sure all pinworms are
destroyed. Therapy may include treatment
with one of a variety of medications: piper-
azine, pyrantel pamoate, pyrvinium pamoate,
or thiabendazole.

Prevention Disinfection procedures in the
home do little good in preventing infection.
There is no good way to prevent pinworms.

Enterobius vermicularis A common parasitic
nematode (known also as pinworm, seat-
worm, or threadworm) that resembles a small,
thin white thread. See also ENTEROBIASIS.

Enterococcus The former term for several
Streptococcus-like bacteria that inhabit the
human gastrointestinal tract. The bacteria are
now grouped in their own genus, since they
differ from more traditional strep germs.
Enterococcus faecium and E. faecalis are two
that are particularly dangerous, since they are
now becoming highly resistant to antibiotics.
These antibiotic-resistant organisms first

appeared in the 1980s in New York City hos-
pitals, where they led to the death of 19 out of
100 patients infected with the bacteria.

By 1994, 8 percent of all reported Enterococ-
cus-related illness were caused by drug-resis-
tant strains. Scientists are concerned as the
resistant strains of enterococcus transfer their
resistance to other germs that inhabit the gas-
trointestinal system, such as Streptococci and
Staphylococci.

enterotoxin A type of bacteria-released poi-
son that inflames the lining of the intestine,
causing vomiting and diarrhea. Staphylococ-
cal food poisoning is caused by eating food
contaminated with an enterotoxin produced
by staphylococci bacteria. The toxin is resis-
tant to heat and is not destroyed by cooking.
The severe diarrhea and vomiting associated
with CHOLERA is also caused by an entero-
toxin produced in the intestine by the cholera
bacteria.

enterovirus A group of viruses that multiply
primarily in the intestinal tract. This group
includes the COXSACKIEVIRUS, ECHOVIRUS, and
polio virus. Others can trigger MENINGITIS,
ENCEPHALITIS, respiratory illness, diarrhea,
CONJUNCTIVITIS, and a host of other diseases,
including the common COLD.

Any one of the enteroviruses can produce
a wide variety of symptoms that may mimic
symptoms produced by other enteroviruses.
They are very difficult to kill and are not
affected by antibiotics or most disinfectants.
They can survive temperatures of up to 122
degrees F and are found throughout the trop-
ics and subtropics; however, they appear to
prefer late summer or early fall in cooler cli-
mates. While they can be inactivated in the
presence of chlorine, the smallest amount of
organic matter will protect them so that they
can survive most attempts at public water
purification. Most children are infected with
some types of enteroviruses at a young age;




in general, these viruses cause older people
to suffer more serious symptoms, with
infection.

Enteroviruses have been . found along
beaches miles from the nearest offshore dump
site; swimmers are at high risk for infection,
since the easiest way into the human body is
through the mouth. See also DIARRHEA AND
INFECTIOUS DISEASE; ANTIDIARRHEAL DRUGS;
TRAVELER’S DIARRHEA.

epidemic The occurrence in a population of
more cases of disease than one would expect
under normal circumstances. The term also
describes the pattern of certain diseases that
markedly ebb and flow over a short period of
time. (For example, prior to the development
of the measles vaccine, large numbers of
measles cases would occur in waves.)

When a disease sweeps over broad geo-
graphic areas at one time, creating wide-
spread epidemics, the disease is referred to as
being pandemic. The INFLUENZA virus of 1918
was a pandemic as HIV is today.

In Europe during the Middle Ages at least
one fourth of all deaths were caused by epi-
demic diseases. Major epidemics have
included AIDS, EBOLA, PLAGUE, CHOLERA,
polio, TYPHUS, SMALLPOX, and YELLOW FEVER.
Some epidemics, such as the yearly sweep of
flu viruses, are relatively harmless if the
patient’s immune system is healthy and/or
patients have been properly vaccinated. Other
epidemics have become more of a concern,
including the AIDS outbreak, the 1993 out-
break of HANTAVIRUS, and regular outbreaks of
a new and deadly strain of ESCHERICHIA COLI
that has sickened and killed people through-
out the world who ingested contaminated
meat. Since 1985, TUBERCULOSIS has been more
prevalent in the United States due in part to
emergence of drug-resistant forms of the dis-
ease. Mutated forms of pneumococcal PNEU-
MONIA have become resistant to antibiotics
and are a rising epidemic concern.
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epidemiology The scientific discipline that
seeks to detect disease causes and to determine
preventive measures. The focus of epidemiol-
ogy is on diseases as they occur in defined
groups, rather than as they affect individuals.

epiglottitis Inflammation of the epiglottis, a
thin flap of cartilage, lying behind the root of
the tongue, that covers the entrance to the lar-
ynx during swallowing. Acute epiglottitis is a
severe form of the condition that usually
affects children. The condition is also called
epiglottiditis.

Cause Epiglottitis is caused by Haemo-
philus influenzae type B.

Symptoms The severe form is character-
ized by sore throat, fever, noisy breathing,
croupy cough, and a swollen epiglottis. The
patient may turn blue and require an emer-
gency tracheostomy to maintain breathing.

Treatment Antibiotics, rest, oxygen, and
supportive care.

Epstein-Barr virus (EBV) One of the most
common universal human viruses, the EBV
causes infectious MONONUCLEOSIS. A member
of the HERPES family, EBV was named for the
two scientists who discovered it in 1964. It
infects most people sometime during their
lives, usually after childhood; as many as 95
percent of American adults between ages 35
and 40 have been infected. In the United
States and other developed countries, many
children are not infected by the virus; if they
are, they will not usually have any symptoms.
If a child becomes infected during adoles-
cence, the virus causes infectious mononucle-
osis. About 10 percent of high school and
college students become infected each year in
the United States, of which more than half
develop infectious mononucleosis. In poor
countries with lower standards of hygiene,
however, most children are infected by the
time they are six years old, when the disease
is mild and almost unnoticeable.
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Transmission of the EBV is not understood
but is believed to require contact with saliva
of an infected person, since the virus is not
normally transmitted through air or blood.
EBV does not leave the body. It establishes a
lifelong dormant infection in some of the
body’s immune system cells. A very few carri-
ers will go on to develop Burkitt’s lymphoma
and cancer of the nose and throat, two rare
cancers that are not normally found in the
United States. EBV appears to play a major
role in the development of these cancers, but
it is not considered to be the only cause.

Complications During the 1980s, the
virus was linked to a syndrome featuring
severe fatigue diagnosed as CHRONIC FATIGUE
SYNDROME (CFS), because some sufferers had
above-average levels of Epstein-Barr virus
antibodies in their blood. Scientists suspected
that the virus’s ability to reactivate after long
periods of time could mean it had something
to do with the debilitating condition of CFS.
This theory has since been abandoned.

Prevention At least one drug company is
currently testing a vaccine against the EBV.

equine morbillivirus (EM) A rare, emerging
infectious disease caused by a previously
unknown morbillivirus—a viral group that
includes MEASLES, canine distemper virus, seal
plague virus, rinderpest virus, and peste des
petits ruminats.

In the first known outbreak, EM surfaced
in Australia in the fall of 1994, killing 13 of 17
infected horses and one of two humans before
it was identified.

Cause As mysterious as the African
EBOLA virus, scientists do not know where the
virus came from or where it will reappear
next. Until its natural host is identified, scien-
tists cannot predict its future path. They sus-
pect that the benign virus may be found in
some type of Australian animal that rarely
comes in contact with horses or humans and
that it only causes disease when it moves into
the horse or human groups.

Symptoms They do know that the virus is
extremely virulent, killing 70 percent of
infected horses. The virus induces cells lining
the blood vessels to clump, creating holes in
the vessel walls, thus allowing fluid to leak
into the lungs and tissues. As the fluid pours
into the lungs, the patient—horse or human—
drowns in its own fluid.

Diagnosis There is a test for antibodies to
the virus.

Treatment There is no known treatment.

erysipelas Contagious infection of the facial
skin and subcutaneous tissue caused by Strep-
tococcus pyogenes and marked by rapid-
spreading redness and swelling. The bacteria
are believed to enter the skin through a small
lesion. Although this disease is contagious, it
does not produce huge epidemics like those
of SCARLET FEVER.

Before the advent of antibiotics, this dis-
ease could be fatal (especially for infants and
the elderly). Today, it is quickly controlled
with prompt treatment.

Symptoms After a five to seven day incu-
bation period, the patient experiences a sud-
den high fever with headache, malaise, and
vomiting. The skin feels tight, uncomfortable,
itchy, and red, with patches appearing most
often on the face, spreading across the cheeks
and bridge of the nose. It also occurs on the
scalp, genitals, hands, and legs. Within the
inflammation, pimples appear, blister, burst,
and crust over.

Treatment Penicillin will cure the in-
fection within seven days. Bed rest, hot
packs, and aspirin for pain and fever may
also help.

erythema annulare centrifugam This is one
of a group of “reactive erythemas” character-
ized by expanding ring-shaped plaques. The
lesions, which are usually found on the trunk,
enlarge slowly. Although the disorder can
occur at any age, most patients are young
adults when stricken. Symptoms may last for



only a short time, or they may persist for
decades, depending on the cause.

Causes This type of erythema may be
caused by a DERMATOPHYTE infection, fungus
infection (CANDIDA ALBICANS), blue cheese
ingestion, cancer, parasitic bowel disease, or
autoimmune disorder.

Treatment Treating the underlying cause
(such as fungus or parasite) will effectively
cure the erythema (redness).

erythema chronicum migrans This is a skin
lesion that is the initial sign of LYME DISEASE.
It begins as a small papule and spreads,
extending by a raised red margin and clear-
ing in the center. It marks the site of a deer
tick bite.

erythema infectiosum See FIFTH DISEASE.

erythema nodosum An inflammatory skin
disease associated with an infectious agent or
drug sensitivity to sulfonamides, penicillin,
salicylates, or others. The eruption of reddish-
purple swellings on the skin may also be a
result of another illness, such as inflammatory
bowel disease, collagen disease, lymphoma,
leukemia, or some other condition. It occurs
most often in women between ages 20 and 50,
although the disease can appear in both sexes
at any age.

Pain may be severe and disabling, but per-
manent problems from this disease are rare.
Lesions usually disappear within one or two
months, although the disorder can recur.

Cause Streptococcal throat infection is the
most common underlying cause, although
this disorder is also associated with TUBERCU-
LOsIS. About 30 percent of the time no cause
can be found. The exact mechanism behind
the disease is not known, although it is
believed to be some type of immune reaction
around large blood vessels in the subcuta-
neous fat.

Symptoms Shiny, tender swellings of up
to four inches across appear suddenly on
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shins, thighs, and sometimes arms. There is
usually also fever and pain in muscles and
joints, and there may be other symptoms
including chills, malaise, headache, or sore
throat.

Treatment The underlying illness should
be treated. Bed rest with the legs raised is
important; for ambulatory patients, support
stockings may help. Warm water compresses
may be soothing, and tenting the bedcovers
may relieve discomfort from lesions rubbing
against material. Otherwise, treatment may
include painkillers or sometimes nonsteroidal
antiinflammatory drugs to reduce inflamma-
tion. While corticosteroids may also be used,
they reduce the patient’s resistance if the ery-
thema is caused by infection; the drugs may
also interfere with diagnostic tests. Even
when the cause is not known, the prognosis
for recovery is good.

erythrasma A bacterial infection (of the toe
web, groin, and underarms) that causes mild
burning and itching. It is more common in
warmer climates and among diabetics.

Cause The infection is caused by
Corynebacterium minutissimum. Recurrences
are common.

Treatment C. minutissimum is very sensi-
tive to a wide variety of antimicrobial drugs;
extensive cases may also require oral adminis-
tration of erythromycin. Tolnaftate and Whit-
field’s ointment are also beneficial.

Escherichia A genus of gram-negative rod-
like bacteria that are found in the intestines of
humans and other animals.

Escherichia coli (E. coli) A species of col-
iform bacteria of the family Enterobacteri-
aceae that is normally found in the intestines,
milk, water, and soil. Part of the reason it can
be dangerous is that it comes in many differ-
ent strains capable of reproducing at extraor-
dinary rates, doubling their population every
two hours (if enough food were available,
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one E. coli cell could reproduce into a mass
bigger than the earth in three days). Fortu-
nately, most of the strains are harmless to the
majority of people most of the time.

Named for the 19th-century German
physician Theodor Escherich who identified
it, the bacterium is the most frequent cause of
urinary tract infections and is commonly
found in wounds. E. coli blood poisoning can
be rapidly fatal as a result of shock because of
the action of an endotoxin released by the
bacteria.

There are five groups of E. coli whose tox-
ins can cause TRAVELER’S DIARRHEA. The worst
is ESCHERICHIA COLI 0157:H7 that can cause a
DYSENTERY-type of fatal bloody diarrhea. See
also DIARRHEA AND INFECTIOUS DISEASE;
ANTIDIARRHEAL DRUGS; COLIFORM COUNT.

Escherichia coli (E. coli) 0157:H7 One of
the most deadly of the hundreds of strains of
the bacterium Escherichia coli. Although most
strains of E. coli are harmless and live in the
intestines of both humans and animals, the
0157:H7 strain produces a powerful toxin
that can cause severe illness. It has emerged
during the past 10 years as a cause of food-
borne illness that can cause kidney failure
and death.

This mutation, which was discovered in
1982, has at least 62 subtypes. The combina-
tion of letters and numbers in the name of this
bacterium refers to specific markers found on
its surface and distinguishes it from other
types of E. coli. The number of this type of E.
coli food poisoning cases appears to be
increasing, as has the frequency of complica-
tions from infection.

An estimated 10,000 to 20,000 cases of
infection occur in the United States each year,
most associated with eating undercooked,
contaminated ground beef. The disease was
first recognized as a cause of illness in 1982
during an outbreak of bloody diarrhea, which
was traced to contaminated hamburgers. Dur-

ing this outbreak, scientists discovered that
the E. coli 0157:H7 strain had somehow
acquired the gene for Shiga toxin, caused by
the organism Shigella dysenterige. This strain of
E. coli caused three outbreaks in 1982 among
scores of patients who came down with an
alarming type of bloody diarrhea.

The strain continued to appear sporadi-
cally until, in 1993, four children died and
hundreds more fell ill after eating E. coli-
tainted hamburger in a fast-food restaurant in
Washington. The incident set off a furor
throughout the country as consumer safety
groups urged the government to improve its
meat inspection system.

The Washington outbreak was followed
within months by more outbreaks of food-
borne illness caused by E. coli, forcing the clos-
ing of two other restaurants and sickening 60
more consumers. Annually, the CDC estimates
that E. coli alone is responsible for 20,000 cases
of food poisoning, although these estimates
may not be accurate, since physicians are not
required to report these poisonings.

A study by the Western States Meats Asso-
ciation found the common bacteria Escherichia
coli (E. coli) was present in 1.5 percent of
ground pork and also in poultry, and 3.7 per-
cent in beef. In the past, people got E. coli food
poisoning by drinking tap water in foreign
countries. In the wake of the reported mass
poisonings and deaths from E. coli, the Clin-
ton administration vowed to revamp the fed-
eral meat inspection system, which currently
relies on visual inspections. In related action,
the USDA decided to issue new labels for raw
meat and poultry that discuss safe handling
and cooking methods.

The Shiga gene has continued to spread,
and has now been found in other strains of E.
coli, as well as other bacteria common to the
human intestine (such as Enterobacter).

Figures from the Centers for Disease Con-
trol suggest there may be 20,000 illnesses a
year in this country, with 250 to 500 deaths



from E. coli 0157:H7 alone. According to
experts at the Food-borne Diseases Epidemi-
ology Section of the federal centers, an addi-
tional 10,000 to 20,000 cases of food poisoning
may be caused by Shiga toxin from other
strains of bacteria for a total of perhaps 40,000
cases in the United States. This is part of an
estimated total of about 7 million cases of
food-borne illness in general.

Recent epidemics have included the
November 1996 cases involving a 15-month-
old Colorado child who died after drinking
tainted unpasteurized Odwalla apple juice;
another 50 people became sick. In the summer
of 1996, a similar epidemic swept Japan,
killing 7 people and infecting almost 9,000
Japanese during its four-month reign. In the
biggest outbreak, 6,500 people came down
with E. coli infection in Sakai; the infection
was traced to city-supplied school lunches.
See also DIARRHEA AND INFECTIOUS DISEASE;
ANTIDIARRHEAL DRUGS.

Cause Outbreaks have been traced to
many different types of food. It has been found
to survive in dry fermented meat despite pro-
duction standards that meet federal and indus-
try food processing requirements, scientists
say. It has been found in salami, where the bac-
teria may have been present on raw meat that
was brought into a plant and subsequently sur-
vived the fermentation and drying steps
involved in salami production.

Primarily, the organism is found in a small
number of cattle farms, living in the intestines
of healthy cattle. Meat becomes contaminated
during slaughter, and organisms can be
mixed with beef when it is ground in huge
vats. Alternatively, bacteria on a cow’s udders
or on milking equipment can find its way into
raw milk.

Since contaminated meat looks and smells
normal, it is possible to eat tainted meat
unknowingly. Although the number of organ-
isms needed to cause disease isn’t known, it is
believed to be very small.
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The problem is not with steak; a bit of bacte-
rial contamination on the surface of a steak is
not much of a threat because it is quickly killed
when the surface of the meat is cooked. It is the
practice of grinding the meat that gives bacte-
ria its chance. When a contaminated steak is
minced up and mixed with other beef from
other animals, the bacteria become widely dis-
tributed—not just on the surface, but through-
out the meat. Contaminated and undercooked
hamburger is suspected of causing more than
half of all outbreaks of bloody diarrhea. Many
outbreaks have begun in fast-food restaurants,
but since the large chains have begun to sam-
ple their meat, the real problem today lies in
grocery store hamburger, according to experts.
The meat in grocery stores, the experts say,
goes largely untested.

The toxin-making bacteria are killed only if
the hamburger is cooked to an inside temper-
ature of 155 degrees E hot enough to elimi-
nate all meat pinkness.

Drinking unpasteurized milk or swimming
in or drinking sewage-contaminated water
can also cause infection. In July 1991, 80 peo-
ple were infected while swimming in an Ore-
gon lake. In July 1993, 35,000 New Yorkers
had to boil their water because the specific E.
coli strain eluded chlorination and appeared
in New York’s tap water.

The disease can also be transmitted from
person to person through contact with conta-
minated stool, if hygiene or handwashing is
not adequate. This is especially common in
day care centers and among toddlers who are
not yet toilet trained.

Symptoms The E. coli 0157:H7 bacterium
produces toxins that cause severe cramps and
then watery or bloody diarrhea, lasting for
several days. Other symptoms include nausea
and vomiting appearing within hours to a
week after eating; there is usually no fever.
Most people recover quickly and completely,
but the complications are what make this a
serious disease.
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In certain people at risk (such as among the
very young or old), the bacteria may cause
HEMOLYTIC UREMIC SYNDROME (HUS), in
which the red blood cells are destroyed and
the kidneys fail. Between 2 and 7 percent of
infections lead to this complication. In the
United States, HUS is the main cause of kid-
ney failure in children; most cases are caused
by infection with this type of E. coli.

Patients are infectious for about six days
while bacteria are being excreted in the stool.
There is no solid evidence, but it appears
that victims can get this infection more
than once.

Diagnosis The infection is diagnosed by
identifying the bacterium in stool. Most labs
that culture stool don’t test for E. coli 0157:H7,
80 it is important to request that the stool be
tested for this organism. Everyone with sud-
den diarrhea and bleeding should have the
stool checked for this bacterium.

Treatment Most patients recover within
10 days without need of specific treatment.
There is no evidence that antibiotics help, and
there is some evidence to suggest it may set
off kidney problems. Antidiarrhea medicine
should also be avoided.

HUS, on the other hand, is a life-threaten-
ing condition that is treated in a hospital
intensive care unit, with blood transfusions
and kidney dialysis. With intensive care, the
death rate from this complication is between 3
and 5 percent. There is no cure for HUS.

Complications Patients who have had
only mild infection, with diarrhea, usually
recover completely. Of those who develop
HUS, one third have abnormal kidney func-
tion years later and a few need long-term dial-
ysis. Another 8 percent suffer with other
complications, including high blood pressure,
seizures, blindness, and paralysis for the rest
of their lives.

Adults may get an extremely serious bleed-
ing disorder called thrombotic thrombocy-
topenic purpura, in which blood stops

clotting; small red spots and large bruises
appear all over the body, and blood oozes
through the mouth. The outlook is not
promising for patients with this complication.

Prevention To protect against this type of
food poisoning, travelers should not drink
untreated water and ice or eat salads, raw
fruits and vegetables that can’t be peeled, and
uncooked milk products. Diners should
always make sure hamburgers are well done.

Consumers can prevent infection by thor-
oughly cooking ground beef, avoiding unpas-
teurized milk and washing hands carefully.
Undercooked beef shouldn’t be served to
young children, the elderly, or anyone with an
impaired immune system.

‘When caring for an infected patient, hand
washing is crucial to avoid person-to-person
spread of the disease. About 38 states now ask
doctors to report outbreaks of the disease but
none regularly test for other strains of E. coli
that produce the toxin.

European swamp fever See LEPTOSPIROSIS.
exanthem subitum See ROSEOLA.

exogenous infection An infection that devel-
ops from bacteria normally found outside the
body, which is not usually part of the normal
human bacterial population.

eye infections The most common infection
of the eye is CONJUNCTIVITIS, also known as
pinkeye. Most of these infections are caused
by bacteria (such as staphylococci) or by
viruses associated with a cold, sore throat, or
illness such as MEASLES. Viral conjunctivitis is
the version that often appears in schools,
sweeping through classrooms in massive epi-
demics. Newborns may contract a type of
conjunctivitis from their mothers during
birth. This type of infection may be caused by
common bacteria, organisms responsible for
GONORRHEA or genital HERPES, or by a




chlamydial infection and may cause blindness
in the newborn infant unless treated.

Keratoconjunctivitis is an inflammation of
both the conjunctiva and the cornea; it is often
caused by a virus. Corneal infections are more
serious and can lead to blurry vision or perfo-
ration if not treated.
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Infection within the eye (endophthalmitis)
may make it necessary to remove the eyeball.
This can occur after a penetrating injury
to the eye, or from infections elsewhere in
the body.

See also CHLAMYDIA.




Fasciola hepatica The name of the type of
liver fluke that causes FASCIOLIASIS.

fascioliasis Infection with a liver fluke (also
called the giant intestinal fluke) is found
throughout the world, especially the southern
and western United States. It is also a com-
mon parasite in humans and pigs in central
and south China, Taiwan, Southeast Asia,
Indonesia, India, and Bangladesh.

Cause The disease is caused by the liver
fluke Fasciola hepatica, acquired by ingesting
encysted forms of the fluke in water plants
(such as raw watercress, water chestnuts, or
bamboo shoots). The eggs of the infective
fluke are shed in fecal material into water;
when they hatch, they produce larvae that
penetrate and develop in the flesh of snails.
These organisms then escape and develop
cysts on various water plants. Humans are
infected by eating these plants uncooked; the
immature flukes are released from the cysts
and develop into adult worms in the small
intestine.

Symptoms Epigastric pain, fever, jaun-
dice, hives, and diarrhea. Prolonged infection
may be related to fibrosis of the liver.

Treatment Oral bithionol is the usual
treatment. Most infected people don’t have
any symptoms, but severe infections occur in
very small numbers of people who are
infected with large numbers of flukes.

fever An abnormal internal temperature of
the body above “normal” due to disease,
although the normal range depends on when
and how the temperature is taken. Right after
activity, for example, the temperature may
rise to 99 degrees F. Rectal temperatures are
up to a degree higher and under-the-arm tem-
peratures are usually up to a degree lower
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than 98.6 degrees F. In addition, normal body
temperature is lower in the morning and
higher in the late afternoon and evening.

The thermal regulatory center in the brain
is responsible for controlling the body’s tem-
perature. This setting rises during an infec-
tion, resulting in a fever when white blood
cells release certain proteins as part of the
immune response that trigger the brain to
release a chemical called prostaglandin. This
causes the nerve cells to produce a feeling of
coldness, which is why a patient experiences
chills during the development of fever.

In response to infection, the brain increases
the body’s temperature, speeding up the
activities of the immune system against the
invading germs. What this means is that a
fever is actually not a bad thing—it can actu-
ally help the body fight disease.

However, a very high fever can be uncom-
fortable and eventually—if it goes high
enough—can lead to seizures and death.

A temperature may be taken with an oral,
digital, or rectal thermometer. Those who find
a mercury thermometer hard to read may find
a digital readout thermometer easier. While
some doctors rely on this type of instrument,
others insist that digital thermometers are not
as accurate. A rectal thermometer is used for
infants and young children who can’t hold an
oral thermometer in their mouths. An oral
thermometer should not be used to take a rec-
tal temperature. After each use, the ther-
mometer should be cleaned using lukewarm
soapy water and rinsed well with cold water
or the thermometer may be rinsed with alco-
hol followed by cold water. Hot water will
break a mercury thermometer.

The course of a fever depends on its cause.
The degree of the fever does not really indi-
cate how serious the illness is, however, since




severe infections may only cause a low fever,
and some mild infections can cause a high
fever.

Treatment Medicines called antipyretics
will bring down a fever; aspirin and aceta-
minophen work by slowing the production of
prostaglandins. Because fevers are beneficial,
however, one should only take antipyretics
for fevers over 101 degrees F. Anything lower
than this is considered to be a low-grade
fever. In an infant younger than three months
of age, however, any fever over 100.4 F
requires medical evaluation. Treating a fever
in children lessens the risk of seizures, which
tend to run in families and occur in less than 3
percent of normal children up to six years.

WARNING SIGNS FOR FEVER

Any child under age three months with a rectal
temperature higher than 100.4 degrees F must
see a health care practitioner as soon as possi-
ble. Call a doctor if older infants and children
have a fever above 102 degrees F that lasts .
longer than three days, increases after two -
days, or if any of the following warning signs
develop:

« unusual irritability, screaming, tense or stiff
arms or legs

« extreme drowsiness (child hard to wake)

« confusion, delirium, hallucinations

« breathing problems (wheezing, crackling,
high-pitched sounds)

+ neck pain, stiff neck, holding neck in odd
way

» seizures

« sunken or bulging soft spot on head (espe-
cially in front)

« vomiting after attempt to give fluids

« dry lips, tongue, and mouth

no wet diaper or urination in six hours

Arrange appointment for fever accompanied by
any of the following symptoms:

+ stomach pain
- sore throat, difficulty swallowing
« ear pain; pulling, tugging, or rubbing ear
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Febrile seizures last less than 15 minutes and
don’t cause brain damage or epilepsy.

Aspirin should not be given to anyone
under age 18 because it has been associated
with Reye’s syndrome in children who have
the flu or CHICKEN POX. (Reye’s syndrome is a
very serious condition affecting the brain
and liver.)

I the fever is very high, a cooling tub bath,
wet sheet, or ice packs may be ordered.

Children should not be rubbed with alco-
hol, since the fumes can be dangerous and
there is evidence that the alcohol can be
absorbed through the skin. A child should not
be immersed in cold water, which will reduce
the body temperature too quickly.

fever blisters Another name for COLD SORE.

fifth disease A viral infection that often
affects red blood cells. Fifth disease is also
known as “slapped cheeks” disease because
of its dramatic herald symptoms of a bright
red rash across the cheeks. Named in 1899 as
the fifth of six common childhood illnesses
that cause a rash (after MEASLES, MUMPS,
CHICKENPOX, and GERMAN MEASLES), it is the
least well known of them all.

Among healthy children the disease is
mild; once the rash appears they are not con-
tagious and may return to school.

Cause The disease is caused by the par-
vovirus B19, usually occurring in small out-
breaks among young children in the spring.
The virus itself was discovered in England in
1975, but it was not until 1983 that scientists
realized it caused fifth disease.

In much the same way as a cold spreads,
fifth disease is passed on via mouth and nose
secretions or from contact with contaminated
objects. It may also travel through the air in
small droplets. It is also found in the blood of
infected people, so that a blood transfusion
could pass on the disease. Outbreaks occur
from late winter through spring among
school-age children. Adults who have already
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been infected with the virus are now immune,
but nonimmune adults can catch the disease.

People with fifth disease appear to be con-
tagious during the week before the rash
appears; by the time the rash occurs, the per-
son is probably beyond the contagious period.
It is believed that people who have been pre-
viously infected acquire lifelong immunity.
Studies have shown that more than fifty per-
cent of adults are immune.

Symptoms In children, the illness begins
with a headache, slight tiredness, or muscle
pain followed in two or three days by a rash
of rosy red spots on the cheeks, which join
into a red rash. Within a few days, the rash
has spread over the body, buttocks, and arms
and legs. There is often a mild fever in addi-
tion to the skin rash. About half the time, the
rash will be itchy.

Adults will notice fever and joint pain
(especially in the knees) that mimics arthritis
and may be severe, flaring up in wet weather
and in the morning.

Most babies born to mothers with the dis-
ease are normal and healthy, although the
virus is able to cross the placenta and infect
the fetus. Studies suggest that about 2.5 per-
cent of pregnant women infected with par-
vovirus have spontaneous abortions or
stillbirths.

Those who have sickle-cell disease don’t
get fifth disease, but when infected with the
virus they come down with a more serious
infection called aplastic crisis (their bone mar-
row stops making red blood cells). They
require hospitalization and blood transfu-
sions.

Diagnosis Pregnant women can have a
test for immunity to parvovirus. These anti-
body tests are available through state health
departments.

In most cases, the disease is diagnosed
based on the appearance of typical symptoms.
A specific blood test to confirm the diagnosis
has recently become available but is not nec-
essary in healthy children.

Treatment There is no treatment for fifth
disease. With bed rest, clear fluids, and aceta-
minophen to lower fever, the rash usually
clears within 10 days. Red blood cells are
given to sickle-cell patients. Treat fevers over
101 degrees F; calamine lotion will ease the
itch of the rash. Adults may take ibuprofen or
another nonsteroidal anti-inflammatory drug
(NSAID) for the joint pain.

Complications Those in high-risk groups
who contract fifth disease may experience
chronic anemic conditions afterward. Those at
high risk include anyone with sickle-cell ane-
mia, red blood cell abnormalities, undergoing
Immunosuppressive treatment for cancer, an
organ recipient, or HIV patients.

While there is no evidence that parvovirus
B19 is a significant cause of birth defects,
some studies have shown that infection may
increase the risk of miscarriage or sponta-
neous abortion.

Prevention As yet there is no way to con-
trol the spread of fifth disease.

filariasis A group of tropical diseases caused
by a range of parasitic roundworms and lar-
vae that transmit disease to humans. About
200 million people are affected by filariasis,
which occurs in tropic and subtropic areas of
southeast Asia, South America, Africa, and
the Pacific. Mosquitoes inject the worm larvae
when they bite, which migrate to the lymph
nodes where they develop into mature worms
in about a year.

Some of the species live in the lymphatic
vessels and block them, causing ELEPHANTIA-
SIS (swelling of limbs with thickened, coarse
skin). Another type of worm can be seen and
felt just underneath the skin, which produces
irritating and painful swellings called calabar
swellings.

Bancroftian filariasis (Wuchereria bancrofti
filarial nematode) is spread widely throughout
Africa, southern and southeastern Asia, the
Pacific, and the tropical and subtropical
regions of South America. Malayan filariasis



(Brugia malayi filarial nematode) is found only
in southern and southeastern Asia. Imported
cases of the filariases may be found in the
United States, especially among immigrants
from the Caribbean and Pacific islands.

Cause Bancroftian and Malayan filariases
are transmitted to humans by the bite of an
infected mosquito. The infective larvae that
are transmitted into humans via the bite pass
into the human lymph system, where they
develop to maturity during a 6- to 12-month
period. Fertilized mature female worms
release embryos that develop into moving lar-
vae (microfilariae), which appear in the
human blood system at night only.

Symptoms Initial inflammatory symp-
toms occur between three months to a year
after the mosquito bite, with episodes of
chills, headache, and fever. The fever is often
associated with inflammation of the lym-
phatic system. There is swelling, redness, and
pain in arms, legs, or scrotum.

An ABSCESS may occur as a result of dying
worms and secondary bacterial infection.
Repeated episodes of inflammation lead to
obstruction of the lymphatic system, espe-
cially in the genital and leg areas. Chronic
swelling stimulates the growth of connective
tissue in the skin, causing massive permanent
enlargement and deformity (elephantiasis). In
Bancroftian filariasis the legs and genitalia are
most often involved; in the Malayan variety
the portion of the legs below the knees are
affected, but genitals are usually spared.

Diagnosis Blood specimen examination
for filaria antigen, patient history, and appeat-
ance of the patient.

Treatment The prognosis is good in early
or mild cases, and if the patient can avoid
reinfection. Three weeks of diethylcarba-
mazine cures the infection. However, reac-
tions to large numbers of dying parasites are
common (fever, malaise, nausea, and vomit-
ing), so doses are usually low at first. Oral
antihistamines may help control hives, and
elastic stockings may help control swelling.

fish and infectious disease 101

However, no treatment can reverse elephanti-
asis. Surgery may ease massive enlargement
of the scrotum.

Prevention In infested areas, filariasis can
be controlled by taking diethylcarbamazine or
ivermectin preventively, and by using insecti-
cides, repellents, nets, and protective clothing.

fish and infectious disease The danger of fish
contamination is not just with the contami-
nants they ingest. Because bacteria that live on
fish are adapted to withstand the cool and
cold waters of lakes and oceans, they can
thrive in temperatures cold enough to nor-
mally preserve food. These microbes will
quickly spoil the fish, unless it is kept at tem-
peratures close to freezing. Even under the
best conditions, fish lasts only 7 to 12 days; but
it often takes seven days for fish to get from
the water to the supermarket, where it may sit
for several more days. Bacterial decomposition
of tuna, mackerel, mahimahi, bluefish, or alba-
core can cause immediate gastrointestinal
problems, rash, and abdominal pain, although
symptoms subside after a day or two.

At the first counter, the word fresh is sup-
posed to mean never frozen or heated. In
many cases, however, fresh means anything
the store wants it to mean.

How to protect against contamination
Seafood should look and smell fresh, with
vivid skin and bright eyes and no fishy or
ammonia odor. It is best to select fish from the
bottom of the refrigerator case where it is
coldest. At home, it should be kept very cold
and eaten within one or two days. Although it
is important to cook fish thoroughly, no
amount of cooking will destroy contaminants.

" To best protect yourself, scrape off the fatty
skin before cooking. Pregnant women, nurs-
ing mothers, and young children should limit
consumption of fish that might have high lev-
els of mercury and PCBs.

After weeks, months, or years of eating
contaminated fish, methyl mercury poisoning
affects the central nervous system, causing



102 flatworms

numbness or tingling of mouth, lips, tongue,
and extremities; visual disturbances; hearing
problems; speech disorders; difficulty swal-
lowing; weakness; fatigue; concentration
problems; emotional changes and instability;
inability to write, read, or remember simple
things; stumbling gait. In severe cases, stupor,
coma, and death.

flatworms Any species of worm that has a
flat shape (as opposed to a roundworm or
nematode, which is shaped cylindrically).
There are two types of flatworms that affect
humans—cestodes (TAPEWORMS) and trema-
todes (FLUKES and schistosomes). See also
SCHISTOSOMIASIS.

fleas Throughout history, the bite of the flea
is notorious for causing disease. These wing-
less bloodsucking insects may transmit
ARBOVIRUSES to humans. Certain species of
fleas can transmit PLAGUE, murine TYPHUS,
and possibly TULAREMIA.

flesh-eating bacteria The popular name for
“necrotizing fascitis,” a severe but rare inva-
sive group A strep infection of the skin that
can destroy deep muscle in a matter of hours.
This type of severe skin infection spreads with
an invasive speed that is truly incredible.

Several cases of the disease occurred in
1994 in parts of the northeastern United
States, the United Kingdom, and Ontario,
Canada. It is more likely to attack adults than
children, as well as patients who have just
undergone surgery. The cases in Great Britain
set off a wave of hysteria about this so-called
new disease, and drew massive media atten-
tion—even the venerable London Times trum-
peted that the public should not panic as
“death toll rises to 12.”

In fact, the country was not being gripped
by some deadly, new and unknown infection;
necrotizing fascitis appears in about 1,500 to
2,000 cases each year in the United States,
killing about 30 percent of those affected.

Cause The bacterium releases a toxin that
tunnels beneath the skin, destroying fat and
muscle. Scientists believe that the toxin is able
to trick the body’s immune system so that
instead of attacking the bacteria, the cells of
the immune system join forces with the toxin
to destroy fat and muscle.

Certain strains of group A strep are more
likely to cause this invasive disease. In chil-
dren, the most common risk factor for devel-
oping this disease is CHICKEN POX.

Symptoms Onset of symptoms is typi-
cally rapid; symptoms often begin at the site
of a minor wound (or no obvious wound at
all) or with breathing problems. There may be
swelling of an arm or leg, and the skin is very
painful, red, and hot. This may be followed by
the appearance of blisters filled with clear
fluid, which quickly turn deep red or red-vio-
let, followed by tissue death. The toxins can
produce shock and infection throughout the
body, with rapid heartbeat and organ failure;
onset of illness to hospitalization may take
only a day or two. In the most serious cases,
death may occur ‘within hours. Reduced
blood flow may lead to gangrene. Severe pain
at the site of infection is an early, and striking,
symptom.

Diagnosis The infection is diagnosed
with blood cultures or aspiration of pus; sur-
gical exploration may be needed. The clinical
appearance is unmistakable as tissue dies and
liquefies so quickly.

Treatment Prompt medical attention is
critical to survival. Penicillin is the drug of
choice. Surgery (removal of infected tissue
and limb amputation) is essential to stop the
spread of bacteria. Even with treatment, about
one third of patients stricken with this lethal
bacteria will die, and many are significantly
disfigured.

flies and infection Flies are capable of trans-
mitting at least 65 different diseases, including
TYPHOID FEVER, DYSENTERY, CHOLERA, and
TUBERCULOSIS. They feed on fecal matter, dis-



charge from wounds and sores, and decayed
matter such as spoiled food, spreading the dis-
ease organisms they pick up by regurgitating
and excreting wherever they land. Because the
fly’s mouth parts are adapted for sponging up
liquids, they are able to feed on solid food
only by vomiting on it; the saliva liquefies the
solid food, which the fly then soaks up.

Houseflies live only about two and a half
weeks during the summer, but they can sur-
vive up to three months at lower tempera-
tures. Female flies deposit from 100 to 150
eggs in decaying matter (like grass clippings,
garbage, or human/animal waste). Depend-
ing on the temperature, the eggs hatch into
maggots between eight hours and two days
later. Mature maggots burrow for protection
into dry surrounding areas, where they even-
tually mature into adult houseflies. Within
two days of maturity, adult flies mate again,
and the cycle begins anew.

To control the spread of houseflies, it is
important to limit their food sources by con-
trolling sanitation. Homeowners should not
allow garbage, grass clippings, weed piles, or
other decaying organic matter to build up.
(Compost piles are not usually a fly-breeding
site unless the compost is wet.) Trash cans
should be clean and covered tightly. Window
and door screens can keep flies outside. Since
flies can enter buildings through ventilation
holes, screening should keep them out. Ultra-
violet light traps, fly traps, fly swatters,
baited fly traps, and other devices can elimi-
nate flies within the home. Chemical control
should be the last resort and used only for
severe infestations.

flu See INFLUENZA.
fluke A parasitic flatworm of the class
Trematoda, including the genus Schistosoma.

See also SCHISTOSOMIASIS.

folliculitis Inflammation of at least one hair
follicle by Staphylococcus bacteria. Although
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this condition can occur anywhere on the
skin, it is most often found on bearded areas
of the face, neck, armpits, thighs, or buttocks.
Folliculitis on the face may lead to pustules; in
the armpits, it may cause a BOIL.

Treatment Antibiotics, drainage, and
clean linen help cure the infection.

Prevention Because the infection may be
spread from one person to the next in the
same household, each family member should
use separate towels and washcloths, bathe
often, and wash clothing well.

fomites Nonliving material (like bed linens)
that may convey disease-causing organisms.

Food and Drug Administration, U.S. (USFDA)
A federal agency responsible for the enforce-
ment of federal regulations regarding the
manufacture and distribution of food, drugs,
cosmetics, and vitamins. The agency is the
consumers’ protection against the sale of
harmful products.

food poisoning Food poisoning and food-
borne infections include a large group of toxic
processes caused by eating food contaminated
by toxic substances, by bacteria, or by bacte-
ria-containing toxins. Usually, a person has to
eat food contaminated with large amounts of
certain germs—bacteria or parasites. Food
poisoning is one of the most common causes
of acute illness. The most common food-borne
diseases are infections caused by bacteria
such as CAMPYLOBACTER and SALMONELLA,
which enters the body within contaminated
foods such as poultry and eggs.

More than 250 different diseases caused by
contaminated food or drink have been identi-
fied. Most food items that carry disease are
raw or undercooked foods of animal origin,
such as meat, milk, eggs, cheese, fish, or shell-
fish. About 400 to 500 food-borne disease out-
breaks are reported each year; not all diseases
are likely to be reported, and many cases are
sporadic.
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SYMPTOMS OF FOOD POISONING

If you have

Abdominal pain, fever, nausea, vomiting, and diarrhea
one week after poisoning

Diarrhea, nausea/vomiting appearing 1-6 hours after eating

Slurred speech, double vision, muscle paralysis 4-36 hours
after meal

Cramps, fever, diarrhea, nausea/vomiting appearing 1-5 days
after eating and lasting up to 10 days

Explosive watery diarrhea, abdominal cramps, dehydration;
symptoms begin suddenly 1-5 days after infection

Nausea, vomiting, and diarrhea within 6-12 hours after eating
fish, followed by low blood pressure and heart rate, severe
itching, temperature reversal, numbness/tingling of
extremities (may last months)

Watery diarrhea, nausea/vomiting appearing within hours to
a week after eating; severe cases include blood diarrhea;
enterhemorrhagic infection includes bloody diarrhea
and kidney failure

Mild abdominal pain and diarrhea, nausea/vomiting
6~16 hours after eating

Explosive diarrhea; foul-smelling, greasy feces; stomach
pain; gas; appetite loss; nausea; and vomiting;
incubation period 1-2 weeks

Fever, headache, diarrhea, meningitis, conjunctivitis,
miscarriage appearing within days to weeks after ingestion

Burning mouth/extremities, nausea, vomiting, and diarrhea
within hours after ingestion

Burning mouth/extremities, nausea/vomiting, diarrhea,
muscle weakness, paralysis, breathing problems
within minutes after ingestion

Diarrhea, rumbling bowels, fever, vomiting, cramps
6-72 hours after ingestion

Gastroenteritis, diarrhea, nausea/vomiting 1-7 days
after eating

Explosive diarrhea, cramps, vomiting not longer than
a day, between 30 minutes—6 hours after eating

Diarrhea, nausea/vomiting, fever followed by muscle pain
and stiffness 2-3 weeks after ingestion

Gastroenteritis, explosive diarrhea, nausea/vomiting,
cramps (V. vulnificus can lead to fatal blood infection)

It could be

Anisakiasis
Bacillus cereus

Botulism
Campylobacteriosis

Cholera

Ciguatera

E. coli

Food poisoning

Giardiasis
Listeriosis

Neurotoxic shellfish poisoning

Paralytic shellfish poisoning
Salmonellosis

Shigellosis

Staphylococcal food poisoning
Trichinosis

Vibrio food poisoning

8-30 hours after eating

(V. parahaemolyticus, V. vulnificus)

Any illness that appears suddenly and
causes stomach pain, vomiting, and diarrhea
should be a suspected case of food poisoning.
Estimates of the number of food-borne ill-
nesses vary between a low of 6 million to a
high of 81 million cases yearly, with 9,100
deaths, according to the Centers for Disease

Control and Prevention. At least one third of
the cases have been traced to poultry and
meat. According to the Food and Drug
Administration, just about everyone experi-
ences a food-borne illness at least once a year,
whether it is realized or not. Between 21 and
81 million cases of diarrhea related to food-



bore illness are treated in the United States
each year. Some food-borne diseases such as
BOTULISM or TRICHINOSIS are becoming less
common, whereas others such as SALMONEL-
LOSIS or ESCHERICHIA COLI are becoming more
common.

The greatest danger from food poisoning is
not the toxin itself but the body’s natural
response to poison—vomiting and diarrhea—
that robs the body of vital fluids. If dehydra-
tion becomes serious, food poisoning victims
need to be hospitalized and given fluids
intravenously. However, poisoning from E.
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coli bacteria can lead to severe enterohemor-
rhagic infection that can include bloody diar-
rhea, leading to kidney failure. It is this type
of food poisoning from improperly cooked
hamburgers that killed several young chil-
dren in 1993.

Symptoms While the time between inges-
tion and onset of symptoms varies according
to the cause of poisoning, symptoms usually
develop with some types of shellfish poison-
ing between 1 and 12 hours for bacterial tox-
ins and between 12 and 48 hours for viral and
Salmonella infections. Symptoms also vary

HOW TO PREVENT FOOD POISONING

« Proper refrigeration Temperature in the refrigera-
tor must be 40 degrees F or below (0 degrees F
in the freezer). Cooling doesn’t kill bacteria, but
it stops their growth. Allow air to circulate
around refrigerated items. Always wrap food in
refrigerator to keep off bacteria in the air.

+ Wash hands To avoid contamination by bacteria
or other organisms when preparing food, wash
hands thoroughly with soap and water before
and after handling food.

« Wash utensils Wash cutting board and utensils
with hot soapy water before touching any other
food with them. '

+ Thawing Don't thaw meat at room temperature;

thaw meat or poultry in a microwave oven or in

the refrigerator and then cook immediately.

Marinades If you marinate meat or poultry,

don’t serve the marinade unless it has been

cooked at a roiling boil for several minutes.

« Serving Serve meat and poultry on a clean plate

with a clean utensil to avoid contaminating the

cooked food with its raw juices.

Leftovers Cool poultry and meat quickly when

refrigerating leftovers; do not let stuffed poultry

stand for long periods. Remove the stuffing after
cooking and promptly refrigerate it.

+ Eggs Never use cracked eggs, because they may
contain Salmonella bacteria. Because even an
uncracked egg may contain bacteria, cook eggs

.

Meat, poultry, and eggs are most vulnerable to contamination during storage, preparation, cooking, and
serving. To stay healthy, try to observe proper food handling and kitchen safety tips:

thoroughly. Avoid raw eggs (such as in Caesar
salad dressing, homemade eggnog, hollandaise
sauce, etc.). Keep eggs refrigerated in their car-
tons in the coldest part of the refrigerator {(not on
the refrigerator door).

+ Mold Throw out any food with mold (except for
cheese, which may be eaten after the mold is
trimmed off).

+ Microwave A turntable should be used to rotate

dishes as they cook; because microwave ovens

heat food unevenly, cold spots in a food may
harbor dangerous bacteria.

Cleaning Don't season wooden salad bowls with

oil; it can become rancid. Keep can opener and

blender free from food. Always scrub down the
sink after working with poultry or meat. Sponges
in the kitchen for wiping dishes or countertops
should be discarded after one week. (They should
never sit in water, which encourages bacterial
growth.) Clean sink and counters with detergent
containing bleach to kill harmful bacteria.

For more information about food safety, call the U.S.
Department of Agriculture’s Meat and Poultry Hot Line
at 1-800-535-4555 (in Washington, D.C., call 1-202-
477-3333 between 10:00 A..M. and 4:00 P.M.

For questions about storing or handling fish, call the
help line of the Rhode Island Seafood Council at 1-800-
EAT-FISH between 8:00 A.M. and 5:00 P.M. ET.
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depending on how badly the food was conta-
minated, but there will often be similar symp-
toms regardless of the cause: nausea and
vomiting, diarrhea, stomach pain, and—in
severe cases—shock and collapse.

A doctor should be called if severe vomit-
ing or diarrhea appear suddenly, if the victim
collapses, or if there is a suspicion of food poi-
soning and the victim is a child, an elderly
person, or someone with a chronic illness or
otherwise compromised immune system.

Treatment 1In all cases of food poisoning,
symptoms should be treated much like a bout
of flu, including drinking fluids (water, tea,
bouillon, and ginger ale) to replace fluid loss.
Mild cases may be treated at home, with clear
liquids, including some salt and sugar. If the
person cannot retain fluids because of vomit-
ing, IV fluids are needed. Most cases of food
poisoning are not serious (except for botu-
lism), and recovery is usually within three
days. If possible, samples of any food left
from recent meals should be saved for testing.

Governmental overview began in 1906
with the passage of the Pure Food and Drug
Act and the Meat Inspection Act, designed to
make American food as safe as possible. In
addition, three different governmental agen-
cies are responsible for regulating and moni-
toring the safety of the U.S. food supply. The
Food and Drug Administration is responsible
for ensuring the safety and wholesomeness of
all food except meat, poultry, and eggs. The
Department of Agriculture monitors the
safety of poultry, meat, eggs, and egg prod-
ucts and conducts inspections nationwide.

Because of a range of regulatory loopholes,
the governmental safety net doesn’t always
work effectively.

Prevention To prevent the spread of food-
borne diseases, the consumer should do the
following;:

» Make sure food from animal sources is thor-
oughly cooked or pasteurized; avoid eating
such foods raw or undercooked.

SAFE FOOD STORAGE
Food Where How Long
Poultry
Raw Refrigerator 1-2 days
Freezer 9 months
. Cooked Refrigerator 3—4 days
Freezer 4-6 months
Seafood
Lean, fish, raw Refrigerator 1-2 days
Freezer 6-8 months
Fatty fish, raw Refrigerator 1-2 days
Freezer 4 months
Raw shrimp Refrigerator 1-2 days
Freezer 9 months
Cooked seafood Refrigerator 3 days
Freezer 2 months
Meat
Ground meat Refrigerator 1-2 days
Freezer 3—4 months
Chops (all) Refrigerator 3-5 days
Frozen lamb
chops Freezer 6-9 months
Frozen pork
chops Freezer 4-6 months
Roasts (all) Refrigerator 3-5 days
Frozen beef roasts  Freezer 6-12 months
Frozen veal/
pork roast Freezer 4-6 months
Frozen lamb roast  Freezer 6~9 months
Steak Refrigerator 3-5 days
Cooked leftovers Refrigerator 3-4 days
Freezer 2-3 months
Vacuum-sealed
packages
(unopened) Refrigerator 2 weeks
(opened) Refrigerator 3-5 days
Freezer 1-2 months
Ham
country dry-cure Cupboard 1 year
soaked/cooked Refrigerator 7 days
Dairy
Raw eggs in shell Refrigerator 3 weeks
Hard-boiled (in shell) Refrigerator 1 week
Milk Refrigerator 5 days
Freezer 1 month
Mayonnaise
(opened) Refrigerator 1 year

Guidelines provided by the USDA and the Food

Marketing Institute
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KEEPING HOT FOODS SAFE

To keep hot foods safe, follow these guidelines
from the U.S. Department of Agriculture:

« Use a meat thermometer to make sure meats
and poultry are cooked completely. Put the
thermometer into the thickest part (avoiding
fat and bone). Bacteria are killed at 160
degrees F minimum.

Cook poultry until it reaches 180 to 185
degrees F or higher (or until the juices run
clear or the leg moves easily in the socket).
Do not cook poultry at a low temperature for
a long period of time.

Don't partially heat food, then finish cooking
Jater; half-cooked food may be warm enough
to encourage bacterial growth but not hot
enough to kill it. Subsequent cooking might
not kill the bacteria.

+ Allow at least one and a half times longer
than usual to cook frozen foods that have not
been pre-thawed.

Keep hot foods at 140 to 160 degrees F until
serving time, especially those served in chaf-
ing dishes or warmers. Food should never be
kept between 40 degrees and 140 degrees for
more than two hours, as this encourages bac-
terial growth.

Thoroughly reheat leftovers, and make sure
food is evenly heated. Gravies should be
brought to a roiling boil.

The healthiest way to cook a steak is to pre-
cook it in a microwave just before broiling or
barbecuing. Precook the steak on high for 30
to 90 seconds. Make sure to discard the juice.

+ Keep juices or drippings from raw meat,
poultry, shellfish, or eggs from contaminat-
ing other food.

» Don’t leave potentially contaminated food
for extended periods of time at tempera-
tures that allow bacteria to grow.

« Promptly refrigerate leftovers and food pre-
pared in advance.

The single most important way to prevent
food-borne illness is thorough cooking, which
kills most food-borne bacteria, toxins, viruses,

GUARD AGAINST SPOILAGE AT
THE FOOD STORE

Look for these signs of potential problems at
the grocery store:

+ Frozen meat: white or bleached color

+ Lamb: brown color

- Pork: darkened lean meat and discolored or

rancid rind products

Fish: gray, brown, or greenish gills that feel

dry to the touch; cloudy, reddish, sunken, or

depressed eyes; soft, easily torn flesh; notice-

ably strong fishy or ammonia odor

« Clams, oysters, and mussels: should be
tightly closed (i.e., still alive); if slightly open,
tap—if the shell doesn’t close, don’t buy it

« Poultry: soft flabby flesh, purplish or greenish
color, abnormal odor, stickiness under wings
and joints, darkened wing tips

+ Thermometer in meat/fish case should be

below 45 degrees F

Check “sell by” date, but realize that if the

product is not spoiled, the meat market can

legally repackage the product with a new

“sell by” date

Packaged Foods

+ The package should not be torn, damaged,
opened, or contain spoiled or moldy food

+ Product must originate from government-
inspected, approved source

+ Check for common product name; com-
pany/brand name; address of produce or dis-
tributor; list of ingredients in descending order
of amount present, net weight, or volume

Canned Foods

« Canned food with rust or corrosion, or those
exposed to temperature extremes, will spoil

«+ Don't buy dented cans, especially if dent
affects seal

« Check for leaking, bulging, swollen cans,
food with foul odor, or any container which
spurts liquid when you open it, or contains
milky liquids

and parasites. In addition, proper food prepa-
ration—washing hands, cutting board, and
knife with soap and water before and right
after handling raw meat, poultry, seafood, or
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IS YOUR TEMPORARY FOOD
FACILITY/PICNIC AREA SAFE?

* Booth covering temporary food facility must

be wood, canvas, plastic, tarp, or similar

material

During food preparation, most (if not all) of

booth must be completely enclosed using

fine mesh fly screen

+ All food must be prepared in approved,
licensed food establishment or on premises of
temporary food facility; no food or beverage
stored or prepared in private home can be
offered for sale, sold, or given away from a
temporary food facility (except for nonperish-
able home-prepared bakery products, which
can be sold from nonprofit food stands only)

HOW TO REPORT CASES OF
SUSPECTED FOOD POISONING

According to the U.S. Department of Agricul-
ture’s Safety and Inspection Service, consumers
should report possible food poisoning in three
situations:

* If the food was eaten at a large gathering

+ If the food was from a restaurant, deli, side-
walk vendor, or other kitchen that serves
more than a few people

+ If the food is a commercial product (such as
canned goods or frozen food), since contami-
nants may have affected an entire batch

When making a report, officials need to know
the following:

* Your name, address, telephone number

* A detailed explanation of the problem

+ When and where the food was eaten

* Who ate it

+ Name and address of the place where the
food was obtained

If the food is a commercial product:

* Provide the manufacturer’s name and address
+ Product’s lot or batch number

If the tainted food is meat or poultry, look for
the USDA inspection stamp on the wrapper,
which will identify the plant where the food
was made or packaged

FOOD SAFETY AT PICNICS

* Use an insulated cooler with an ice or frozen

gel-pack on top, with foods that need to be

kept coldest on the bottom

Pack food right from the refrigerator

Wrap food separately in plastic, and don't

place directly on ice that's not drinking-water

quality. Separate raw fish, meat, or poultry so

drippings don’t contaminate other food

* Keep cooler in the shade, not the trunk; keep
the lid on

* Keep utensils and food covered when not in

use

Keep hot foods hot in an insulated dish or

vacuum bottle

Take along disposal wipes to clean hands

before and after food preparation

+ Don't leave your food unrefrigerated longer
than two hours (one hour if temperature is
above 85 degrees F)

eggs will help stop the spread of contamina-
tion. Anyone who is sick with diarrhea or
vomiting shouldn’t prepare food for others.

It's also important to monitor the food sup-
ply. In the United States, conditions under
which food animals are raised have changed.
But we now import 30 billion tons of food a
year, including fruit, vegetables, seafood, and
canned goods, which often come from devel-
oping countries where food hygiene and basic
sanitation is poor.

The centralization of the food industry

means that a single contaminated product
may appear in different foods and different
forms, potentially infecting a great number of
people. In addition, new and emerging food-
borne pathogens are constantly being identi-
fied, which cause diseases that weren’t
recognized 50 years ago. These include bacte-
ria, parasites, viruses, and toxins.
Information on food-borne disease outbreaks can
be obtained as follows: Public Inquiries, Centers
for Disease Control, 1600 Clifton Road, Atlanta, GA
30333.



Fort Bragg fever Another name for LEP-
TOSPIROSIS, an infection caused by the organ-
ism of the genus Leptospira, associated with
the urine of a variety of wild and domestic
animals. The disease was first identified in
recruits at Fort Bragg, North Carolina, during
the summer of 1942, when army personnel
came down with high fevers, headaches,
rashes, and other symptoms. They had caught
the disease by swimming in freshwater ponds
and streams contaminated by livestock urine.
See also WEIL'S SYNDROME.

Francisella tularensis The name of the bacte-
ria that causes TULAREMIA, an infectious dis-
ease of wild animals occasionally found in
humans. The bacterium was formerly known
as Pasteurella tularensis.

fungal infection A disease of the skin (also
called mycoses) caused by the spread of
FUNGL This type of disease may range from a
mild condition to fatal symptoms. Fungal skin
infections are either considered “superficial”
(affecting skin, hair, nails) or “subcutaneous”
(beneath the skin).

The supetficial fungal infections include
THRUSH (candidiasis) and TINEA (including
RINGWORM and ATHLETE’S FOOT). Subcutaneous
infections are rare; the most common is

SPOROTRICHOSIS, occurring after a scratch be-

comes contaminated with a certain species of
fungus. Examples of this type of condition
occur in tropical climates.

Causes Harmless fungi are present all the
time on the skin, but they do not multiply
there because of bacterial competition or
because the body’s immune system fights
them off. Fungal infections of the skin are
most common in those taking long-term
antibiotics or those taking corticosteroid or
immunosuppressant drugs, or in patients with
an immune system disorder (such as AIDS).

Treatment Physicians use three classes of
drugs to fight fungal disease, but in the past
five years disease-causing fungi have begun
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to grow resistant to common drugs, just like
some types of bacteria. Strains of fungi resis-
tant to each of the three types of drugs are
now common in hospitals that care for the
sickest patients—especially patients with can-
cer and AIDS. This growing resistance
appears to have developed for the same rea-
sons that bacteria have grown impervious: the
use of drugs to combat fungal infections.

High use of antifungal medications oc-
curred because of the large number of people
with impaired immune systems due to AIDS
and chemotherapy. Between 5 to 10 percent of
AIDS patients now have resistant fungi that
cause oral CANDIDIASIS, a common mouth
infection.

fungi A phylum of plants (including yeasts,
rusts, slime molds, smuts, mushrooms, etc.)
characterized by the absence of chlorophyll
and the presence of a rigid cell wall. There are
more than 100,000 different species of fungi
around the world, most of which are harmless
or beneficial to human health (such as molds
used to produce antibiotics, yeasts used in
baking and brewing, edible mushrooms and
truffles, etc.).

However, some fungi can invade and form
colonies in the skin or underneath the skin,
leading to disorders ranging from a mild skin
irritation and inflammation to severe or fatal
systemic infections. See also FUNGAL INFEC-
TION.

Fungi reproduce by sending out spores
(cells that resemble plant seeds). When a
spore lands in a moist place, it sends out
small threads from which the fungus feeds.
These moist places that support fungi include
dead plant and animal matter and BACTERIA.

fungicide A drug that kills FUNGL

furuncle Another name for a BOIL, this is a
skin infection caused by bacteria that enter
through the hair follicle, forming a painful
pus-filled nodule.
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Cause The boil is most often caused by a
Staphylococcus, which multiplies in a skin
gland or hair follicle. Patients must not irritate
or squeeze the lesion or they will spread the
infection into adjacent tissue.

Symptoms Pain, redness, and swelling,
with tissue death deep in the center of the in-
flamed area, which forms a core of dead tissue.

Treatment Local care, moist heat, and
incision and drainage.



G

gangrene Death of tissue generally associ-
ated with loss of blood supply, followed by
bacterial invasion and putrefaction. It may
affect either a fairly small area of skin or an
entire limb. It can also occur in the intestines
or gallbladder. Internally, gangrene may be a
complication of strangulated hernia, appen-
dicitis, or cholecystitis, or impaired blood
supply.

Cause In dry gungrene, an area of the skin
dies because of blocked blood supply, without
bacterial infection; this type does not spread to
other tissue. It may be caused by arteriosclero-
sis, diabetes mellitus, a stroke, blood clot, or
frostbite. Wet (or moist) gangrene follows bacter-
ial infection of dry gangrene or the obstruction
of blood flow following a wound. This form of
gangrene has an offensive odor, spreads
rapidly, and may be fatal in a few days.

Gas gangrene is a particularly virulent form
of wet gangrene caused by a deadly type of
bacteria (such as various species of CLOSTRID-
M, particularly C. perfringens) that destroy
muscle while producing a foul odor. Gas gan-
grene is responsible for millions of deaths
during war and is also known as anaerobic
myositis and necrotizing fasciitis (FLESH-EAT-
ING BACTERIA).

Symptoms Pain in the dying skin tissue
that becomes numb and black once the tissue
dies. If bacterial infection occurs, the gan-
grene will spread, giving off a noxious odor
with redness, swelling, and oozing pus
around the blackened area. Gas gangrene
causes pain, swelling, and tenderness of the
wound area, with moderate fever, rapid heart-
beat, and low blood pressure. The skin
around the wound begins to die and rupture,
revealing muscle. The patient may also expe-
rience toxic delirium. Untreated, gas gangrene
is usually fatal.
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Treatment In all types of gangrene, surgi-
cal debridement is necessary to remove the
dead tissue before healing can begin. Improv-
ing circulation to the affected area can
improve dry gangrene if it is begun early
enough. Once the tissue becomes infected,
antibiotics are given to prevent the spread of
infection. Once wet gangrene is diagnosed,
amputation of the affected part is required,
along with neighboring healthy tissue, in
order to save the patient.

Prevention Gangrene of an extremity
with no blood supply (such as vascular dis-
ease of toes and feet) can’t be prevented once
the tissue has lost its oxygen supply.

If possible, wound gangrene is best
avoided by meticulous wound care, removal
of dead tissue, and maintaining blood supply
and cleanliness. Gangrene is a natural process
that occurs in the presence of dead tissue;
therefore, removing dead tissue helps prevent
gangrene. It can be quickly fatal in certain
conditions where the infection itself corrodes
and destroys healthy skin in a rapid, cata-
strophic way.

Emergency surgery to remove all of the
affected tissue must be done to save the
patient’s life. This surgery is often radical and
deforming.

Gardnerella vaginalis See VAGINITIS.

gas bacillus One of several species of bacil-
lus that produce a gas as a byproduct of
metabolism. Examples of gas bacilli include E.
coli and the clostridial species that produce
gas gangrene. See ESCHERICHIA COLI.

gastroenteritis, bacterial Inflammation of the
stomach and intestines as a result of bacterial
infection. See also DIARRHEA AND INFECTIOUS
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DISEASE; TRAVELER’S DIARRHEA; ANTIDIARRHEAL
DRUGS.

Cause It can be caused by bacterial
ENTEROTOXINS.

Symptoms Between two to five days after
eating, victims experience fever, headache,
nausea, diarrhea, and a sickness often mis-
taken for the flu. It is common in children but
also appears in adults.

Treatment Mild cases can be treated at
home. Bed rest, sedation, and IV fluids if the
patient is severely dehydrated. If the precise
enterotoxin is known, medication and treat-
ment with the appropriate antitoxin may
bring relief. After the symptoms subside,
water may be given by mouth; if this is not
followed by nausea, clear fluids may be
added followed by a bland diet. In most cases,
the illness subsides slowly without any spe-
cial treatment; recovery is usually complete.

Prevention Preparing food carefully with
attention to hygiene can reduce the chances of
gastroenteritis. Those who care for patients
with this condition must be meticulous about
their own hygiene in order not to spread the
infection further.

gastroenteritis, viral Inflammation of the
stomach and intestines caused by viral infec-
tion. See also DIARRHEA AND INFECTIOUS DIS-
EASE; ANTIDIARRHEAL DRUGS; TRAVELER'S
DIARRHEA.

Symptoms Lack of appetite and sudden
and violent onset of vomiting and nausea,
abdominal discomfort, and diarrhea.

Treatment Bed rest, sedation, and IV flu-
ids if the patient is severely dehydrated. After
the symptoms subside, water may be given
by mouth; if this is not followed by nausea,
clear fluids may be added, followed by a
bland diet.

genital herpes See HERPES, GENITAL.

genital papilloma virus See PAPILLOMAVIRUS,
HUMAN.

genital warts See WARTS, GENITAL.

genitourinary tract infection See URINARY
TRACT INFECTION.

germ The popular term for any microorgan-
ism that causes disease. Either a virus or a
bacterium is an example of a germ.

German measles The common name for
rubella, this is a viral infection that is not very
similar to MEASLES, although it also causes a
rash on the face, trunk, and limbs. Rubella,
which causes a mild illness in children and a
slightly more problematic one in adults, is
really serious only when contracted by preg-
nant women in the early months of gestation.
During this time, there is a chance the virus
will infect the fetus, which can lead to a range
of serious birth defects known as rubella syn-
drome.

Although rubella was once found through-
out the world, it is now much less common in
most developed countries because of success-
ful vaccination programs. The United States
has tried to eradicate the disease by vaccinat-
ing all school-age children; in 1969 when the
vaccine became available, at least 60,000
Americans had rubella. By 1993, the number
dropped to 192.

Cause Rubella is caused by the rubella
virus, which is transmitted by particles in the
air when an infected person coughs or
sneezes. It can also be transmitted on contam-
inated objects, where the virus can survive for
a short period of time on tissues, doorknobs,
phones, and so on. It infects only humans.

Before the development of the vaccine,
rubella was common in spring and winter,
and peaked every six to nine years. There
were huge rubella epidemics in the United
States in 1935, 1943, and 1964.

Symptoms The infection usually affects
youngsters between the ages of 6 and 12 with
the rash that starts on the face and spreads
downward and out to arms and legs. The



rash may run together to make large patches,
but it does not itch. It lasts for a few days,
with a slight fever and enlarged lymph
nodes; some children may have a mild cough,
sore throat, or runny nose before the rash
appears. Sometimes the entire infection
comes and goes without notice; at least 30
percent of children with rubella have no
symptoms at all, although they are infectious
to others.

Adolescents and adults may have slightly
more pronounced symptoms, including
headaches, fever, body aches, eye infections,
or a runny nose about one to five days before
the rash. Swollen glands in the neck and
behind the ear typically appear 7 to 10 days
before the rash. The virus may be transmitted
from a few days before the symptoms appear
until a day after symptoms fade.

Incubation period ranges from 14 to 23
days; the average is 16 to 18 days.

Rubella may be confused with other condi-
tions characterized by rashes, such as SCARLET
FEVER or drug allergy.

Diagnosis A lab test to confirm rubella is
important, since the symptoms can be so mild
they may be overlooked or mistaken for
something else. This is especially true during
an outbreak where pregnant women may be
exposed.

Blood tests are available that reveal rubella
immunity or an active rubella infection. If a
person has been vaccinated, the blood test
will show that the person is immune. Preg-
nant women need a rubella immunity test at
the first prenatal visit; if not immune, the
woman will receive rubella vaccine in the hos-
pital after delivery.

If a pregnant woman gets an infection
resembling rubella during pregnancy, and she
is not immune, blood tests must be done to
determine whether rubella is the cause of the
illness.

Treatment There is no specific treatment
for rubella, although acetaminophen may
reduce the fever.
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Complications Congenital rubella is the
most serious complication of rubella infec-
tion, since it can cause fetal death or miscar-
riage. The risk is highest when the pregnant
woman is infected in the first 12 weeks of
pregnancy (miscarriage rate is as high as
85 percent during this time). At 14 to 16
weeks, the risk drops to just 10 to 24 percent,
and after 20 weeks the risk is almost non-
existent.

Infants who survive infection in the womb
may be born with a variety of birth defects,
including deafness, eye problems (including
blindness), heart defects, mental retardation,
growth retardation, and bleeding disorders.

Rare complications in adults include bleed-
ing disorders or ENCEPHALITIS.

Prevention Any child with rubella must
be kept at home until well past the infectious
stage; babies born with rubella have the infec-
tion virus in their nose, throat, and urine for
as long as a year.

Vaccination can provide long-lasting
immunity. It is given in the United States to all
infants as part of the measles and mumps vac-
cine at about 15 months of age. There is not
usually any reaction to the vaccine. The vac-
cine is a live attenuated virus that provides
complete protection to more than 95 percent
of those who receive it. Rubella infection itself
also provides immunity.

The recommended vaccine, MMR (measles,
mumps, rubella), is not effective when given
earlier than 12 months because the baby may
have maternal antibodies that will interfere
with the vaccine’s action. A first dose is given
at 12 to 15 months; a second booster is given
at age four to six, before the child starts
school. Older children who missed these shots
should receive one dose of MMR.

Women of childbearing age can be given
the vaccine if they are not already immune.
Anyone who is not sure of having received
the vaccine or having rubella should be vacci-
nated. There is no risk to receiving the vaccine
if a person is already immune.
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Rubella is common in many countries; any-
one who travels abroad should be sure they
are immune to rubella or receive the vaccine
before leaving. The national recommenda-
tions for rubella elimination are as follows:

+ vaccination for all children

+ premarital screening, vaccination for those
who need it

+ prenatal screening and postpartum vaccina-
tion if needed

+ routine vaccination in a medical setting

+ proof of immunity for hospital workers and
college students

There are some people who should not
receive the vaccine. These include pregnant
women or women who plan to become preg-
nant within the next three months; anyone
with a high fever or a severe allergy to
neomycin. There is no penicillin in rubella vac-
cine, and it is safe for those allergic to eggs.

germicide A drug that kills microorganisms.

Giardia lamblia A type of protozoa (found in
the intestinal tract and in feces of humans,
sheep, cattle, and beaver) that causes foul-
smelling, explosive diarrhea called GIARDIASIS.
The protozoa was named for the 19th-century
French biologist Alfred Giard, who discov-
ered it. It is most often found in tropical areas
and in those who travel to the tropics.
Recently, it has become more common in the
developed countries, where it is especially
common in preschools and among people liv-
ing in institutions. See also DIARRHEA AND
INFECTIOUS DISEASE; ANTIDIARRHEAL DRUGS.

giardiasis The most common cause of water-
borne intestinal infection in the United States,
giardiasis is an infection of the small intestine
caused by the GIARDIA LAMBLIA protozoa,
which is found in the human intestinal tract
and in feces. In recent years, outbreaks of giar-
diasis have been common among people in
institutions, preschool children, at catered

affairs, and large public picnic areas. Recent
tests have revealed the parasite in 7 percent of
all stool samples tested in a nationwide study.
See also DIARRHEA AND INFECTIOUS DISEASE;
ANTIDIARRHEAL DRUGS; TRAVELER'S DIARRHEA.

Cause Giardiasis is spread by contami-
nated food or water or by direct personal
hand-to-mouth contact. Children can spread
the infection by touching contaminated toys,
changing tables, utensils, or their own feces.
For this reason, the infection spreads quickly
through a day care center or institution for the
developmentally disabled. Unfiltered streams
or lakes that may be contaminated by human
or animal feces are a common source of infec-
tion to campers.

Symptoms Giardiasis is not fatal, and
about two thirds of infected people have no
symptoms. When they do occur, symptoms
appear about one to three days after infection
and are uncomfortable. The infection inter-
feres with the body’s ability to absorb fats in
the intestinal tract, so the stool is filled with
fat. Symptoms include explosive diarrhea,
foul-smelling and greasy feces, stomach
pains, gas, loss of appetite, nausea, and vom-
iting. In some cases, the infection can become
chronic.

Diagnosis Giardiasis is diagnosed by
examining three stool samples for the pres-
ence of the parasites. Because the parasite is
shed intermittently, half of the infections will
be missed if only one specimen gets checked.
Stool collection kits are available for this pur-
pose.

A different test looks for the proteins of
Giardia in the stool sample.

Treatment Acute giardiasis usually runs
its course and then clears up, but antibiotics
will help relieve symptoms and prevent the
spread of infection. Medications include
metronidazole, furazolidone, and paro-
momycin. Occasionally, treatment fails; in this
case, the patient should wait two weeks and
repeat the medication. Anyone with an
impaired immune system may need to com-



bine medications. Healthy carriers do not
need to be treated.

Complications Some children get chronic
infection and suffer with diarrhea and
cramps for long periods of time, losing
weight and growing poorly. Those most at
risk for an infection are people with im-
paired immune function, malnourished chil-
dren, people with low stomach acid, and
older people.

Prevention The best way to avoid giar-
diasis is to stay away from drinking untreated
surface water. While chlorine in water treat-
ment will not kill the cysts, filtered public
water supplies eliminate it. Also

- maintain good personal hygiene

- don’t eat unwashed fruit or vegetables
unless they can be peeled

« boil water if in doubt; campers should boil
stream water for three minutes before
drinking

- if an outbreak occurs in a child care center,
the director should notify the local health
department. Children with severe diarrhea
must stay at home until the stool returns to
normal

gingivitis See GUM DISEASE.

glanders An endemic infection (found in
Asia, Africa, and South America) that afflicts

horses and donkeys and may occasionally be:

transmitted to humans. The disease has been
eradicated in Europe and North America.

Cause The infection is caused by the bac-
terium Pseudomonas mallei transmitted to
humans from horses or other domestic ani-
mals.

Symptoms Glanders causes an ulcer or
abscess where it enters a wound in the skin. If
untreated, it may spread to the bones, liver,
central nervous system, and other tissues and
may be fatal.

Treatment Early treatment with an antibi-
otic clears the infection.
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gonorrhea The most commonly reported
communicable disease in the United States,
most often affecting the genitourinary tract
and (sometimes) the pharynx, eyes, or rectum.
Since 1980 the number of people with gonor-
rhea has been declining; still, in 1993, 440,000
Americans were infected. Many more cases
go unreported. People are at risk if they have
more than one sex partner or don’t use con-
doms. Most victims (75 percent) are between
the ages of 15 and 24. Gonorrheal infections
must be reported to local health departments
in the United States.

Cause The disease is caused by a spheri-
cal bacterium, NEISSERIA GONORRHOEAE, that is
always grouped in pairs. It is passed from one
person to the next during sex. It is not possi-
ble to get gonorrhea from toilet seats or swim-
ming pools.

A woman who has unprotected sex with an
infected man has an 80 to 90 percent chance of
being infected herself—a much higher rate
than with other STDs. But a man who has
unprotected sex with an infected woman has
only a 20 to 25 percent chance of becoming
infected. Men have less risk because it's
harder for bacteria to enter the body through
the penis than through the vaginal walls.

Symptoms Between three to five days
after exposure, symptoms will appear in the
genital or rectal area, or in the throat (depend-
ing on the sexual practice). Up to 80 percent of
infected men experience painful urination,
frequent urge to urinate, and white or yellow
thick pus from the penis. About half of
infected women have swelling of the vagina,
abnormal green-yellow vaginal discharge,
vaginal bleeding between periods, pelvic dis-
comfort (itching and burning), and pain when
urinating. Very few pregnant women have
symptoms.

As the infection spreads—which is more
common in women than in men—there may
be nausea and vomiting, fever, and rapid
heartbeat, or peritonitis. Inflammation of the
tissues surrounding the liver also may occur,
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causing pain in the upper abdomen. Severe
cases of gonorrhea are also more common in
women and are characterized by signs of
blood poisoning, with tender lesions on the
skin of the hands and feet and inflammation
of the tendons of the wrists, knees, and
ankles. If the disease spreads to the conjunc-
tiva of the eyes, there may be scarring and
blindness.

In both men and women, infection in the
throat causes a mild, red, sore throat.

Diagnosis Culture of the organism from
body fluids.

Treatment For many years, penicillin was
the drug of choice, but in the late 1970s the
bacteria became resistant. The most resistant
strains are found in New York, California, and
Florida, but resistance is seen in all states and
most of Canada.

Today, treatment involves two antibiotics: a
shot of ceftriaxone and doxycycline pills. The
pills will also cure CHLAMYDIA, which has
similar symptoms to gonorrhea (many people
have both infections). Alternatively, instead of
a shot a doctor may give a single dose of
cefixime, ciprofloxacin, or ofloxacin. Pregnant
women get a shot of ceftriazone and ery-
thromycin pills.

An infant born with the symptoms of gon-
orrhea must be hospitalized and given ceftri-
axone.

Complications PELVIC INFLAMMATORY DIS-
EASE develops in almost 40 percent of
untreated women and causes scars in the
tubes, infertility, and tubal pregnancies.
Untreated pregnant women may experience
an infection in the amniotic fluid, smaller
babies, or premature birth. Babies born to
infected mothers may have gonorrhea con-
junctivitis during delivery; untreated infants
can become blind. For this reason, drops are
placed in all babies’ eyes at birth to prevent
gonorrhea and chlamydia conjunctivitis.

In men, untreated gonorrhea can lead to
infections of the testicles or scar the urethra,
which can lead to sterility.

Gonyaulax catanella A (species of) plankton
protozoa that produce a toxin ingested by
shellfish along the North American coasts.
Eating these toxic shellfish can lead to SHELL-
FISH POISONING. These protozoa also cause so-
called RED TIDE because large numbers of the
protozoa color the sea red.

Treatment There is no known antidote for
shellfish poisoning caused by toxin-produc-
ing plankton. Administration of prostigmine
may be effective, together with artificial respi-
ration and oxygen as needed.

gram-negative shock See SEPTIC SHOCK.

granuloma Grouping of cells associated with
chronic inflammation, which can occur in any
part of the body. Granulomas are usually a
reaction to certain infectious agents, although
they may occur with no known cause.

Certain infections, such as LEPROSY and
SYPHILIS can lead to infective granulomas in
many different organs of the body. A pyogenic
granuloma is a common benign skin tumor
that develops after a minor injury. Pyogenic
granulomas can be surgically removed or
treated with cryosurgery. See GRANULOMA,
INFECTIOUS; GRANULOMA INGUINALE.

granuloma, infectious A lumpy lesion of
GRANULOMA tissue that may develop in dis-
eases such as TUBERCULOSIS, SYPHILIS, ACTINO-
MYCOSIS, LEPROSY, or other tissue-invading
organisms.

granuloma inguinale A chronic bacterial
infection of the genital region, usually
assumed to be a sexually transmitted disease.
This relatively rare disease occurs most fre-
quently in men living in tropical and subtrop-
ical areas.

In the United States, homosexuals are at
greater risk; it is relatively rare in heterosexual
partners of those affected. Past infection does
not confer immunity, and there is no evidence
of natural resistance.



Cause The disease is caused by the bacte-
ria Calymmatobacterium granulomatis, a small
gram-negative rod-shaped bacillus. It is
spread by sexual contact with an infected
individual. Granuloma inguinale is communi-
cable as long as the infected person remains
untreated and bacteria from the lesions are
present.

Symptoms Within 8 to 80 days after infec-
tion, lumps or blisters in the genital area
appear, becoming a slowly widening sore.
Untreated, the lesions will spread, deepen,
multiply, and may become infected.

 Diagnosis Microscopic examination and
identification of a smear taken from a lesion
and stained.

Treatment Several antibiotics, including
streptomycin, will cure the disease; the sores
usually will completely heal within five
weeks. All patients who are suspected of hav-
ing this disease are also tested for SYPHILIS,
since infection with both diseases is common.

Complications If left untreated, granu-
loma inguinale can cause extensive destruc-
tion of the genitals and may spread to other
parts of the body.

group A strep See STREPTOCOCCUS, GROUP A.
group B strep See STREPTOCOCCUS, GROUP B.

Gulf War syndrome, bacterial cause Some
experts suggest that bacteria may cause at
least some of the cases of Gulf War syndrome,
a constellation of symptoms including joint
and muscle pain, memory loss, depression,
skin rashes, and chronic fatigue suffered by
veterans of the 1991 Gulf War. The U.S. gov-
ernment insists there is no single Gulf War
syndrome. A number of causes have been
given for the problems, ranging from chemi-
cal weapons exposure to interaction between
medications and vaccines.

gum disease Infection at the roots of the
teeth that cause bleeding and receding gums
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that—if unchecked—can lead to tooth loss.
Gingivitis is an early, reversible stage of gum
disease characterized by inflammation of the
gums. Mild gum disease is very common in
young adults; it is especially common among
pregnant women and diabetics because of
their changing hormone levels.

Cause Gingivitis occurs when plaque
(which contains bacteria) is allowed to collect
around the base of the teeth. Experts believe
that toxins produced by bacteria within the
plaque irritate the gums, causing them to
become infected, tender, and swollen.

Symptoms Bleeding gums are nearly
always a symptom of gingivitis. Other symp-
toms include a reddish purple color of the
gums, and a soft, shiny, swollen appearance.

Treatment Good oral hygiene is the main
way to both treat and prevent gum disease. In
severe cases of gum disease (periodontitis),
the dentist will surgically remove part of the
gum margin (a technique called gingivec-
tomy) as a way of removing the pockets of
infected gums. It is performed in the dentist’s
office using local anesthetics.

Complications Untreated gum disease
may lead to periodontitis, the advanced stage
of gum disease, in which infected pockets
form between the gums and the teeth. As the
infection spreads, the supporting tissues of
the teeth and the surrounding bone erode,
loosening the teeth.

Acute necrotizing ulcerative gingivitis
(trench mouth) may develop following infec-
tion with anaerobic bacteria in those with
chronic gingivitis, especially those with low-
ered resistance to infection. This is a serious
condition that can destroy gum tissue; it
requires antibiotics. (See VINCENT'S DISEASE.)

New research Scientists at the University
of Michigan School of Dentistry have discov-
ered that it is possible to treat severe root-
level bacterial infections with antibiotics, not
surgery. The new treatment being studied at
the school includes drug capsules to be taken
for two to four weeks, depending on the
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severity of the problem, followed by as many  Using this regimen, researchers avoided
as three rounds of topical antibiotics. These  surgery or extraction for 88 percent of their
topical drugs are administered by temporar-  subjects, including 67 percent of those with
ily gluing on experimental drug-impreg- teeth identified by other dentists as too
nated cellulose film into the root surface. infected to save.
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Haemophilus A genus of gram-negative bac-
teria often found in the respiratory tract of
humans and animals. The genus includes H.
influenzae, which causes respiratory tract in-
fections and one form of MENINGITIS; H.
haemolyticus affecting upper respiratory tracts;
and H. ducreyi, which causes CHANCROID.

The Haemophilus genus can usually be
treated with cephalosporins, tetracyclines,
sulfonamides, quinalones, and monobactanes
as well as penicillinase-resistant penicillins.

Haemophilus B See HAEMOPHILUS INFLUEN-
ZAE TYPE B (HIB).

Haemophilus ducreyi A type of bacteria that
causes CHANCROID.

Haemophilus influenzae type b (Hib) A type
of rod-shaped bacterium that can cause seri-
ous diseases. It is the leading cause of bacter-
ial MENINGITIS in children. H. flu meningitis is
a serious infection characterized by inflamma-
tion of the brain and spinal cord that may be
fatal. More than two thirds of all bacterial
meningitis victims are children younger than
age five; until 1992, most of them were
infected with Haemophilus influenzae type b
(usually shortened to H. flu or “Hib”). It's
serious because nearly 1 child in every 20 who
gets meningitis dies, and up to 35 percent
develop permanent brain damage.

According to the Centers for Disease Con-
trol, from the 1980s more than half of the esti-
mated 20,000 Americans aged 5 years or
younger who became infected with the Hib
bacterium each year developed bacterial
meningitis. This disorder was the leading
cause of acquired mental retardation in the
United States, leaving many youngsters blind,
deaf, or paralyzed.
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However, widespread use of a Hib vaccine
licensed for infants in 1990 has dramatically
reduced the incidence of a deadly disease that
only 10 years ago killed 800 infants each year
in the United States. According to the Centers
for Disease Control and Prevention, the inci-
dence of invasive Hib infection has dropped
by almost 98 percent among infants and chil-
dren since the introduction of the vaccine.
Although Hib meningitis is not yet com-
pletely eradicated, the vaccine has been stun-
ningly effective.

Cause The Haemophilus influenzae type B
bacterium has several different strains, each
with a different capsule around the bac-
terium. Type b was the most common cause of
meningitis in children before the vaccine; the
other types are rare. However, the bacteria
causes other diseases besides meningitis; one
strain (nontypeable) is a common cause of ear
infections in children. Other illnesses caused
by H. influenzae type B bacteria include
EPIGLOTTITIS, septic arthritis, CELLULITIS, BAC-
TEREMIA, and PNEUMONIA.

The bacteria enter a person’s body through
the nose; meningitis results if the bacteria
travel through the blood into the membrane
covering the brain (the meninges). Healthy
children can carry the bacteria in their nose
and throat secretions; the infection is spread
by kissing or sharing possessions, drinks,
food, etc. Child care workers can also spread
the bacteria.

Symptoms If a child is going to develop
symptoms, they will appear within two weeks
after exposure. All types of meningitis may
appear in children either gradually or sud-
denly. The gradual type is harder to diagnose
because the symptoms (at least at first) are
vagye. Much more common is the abrupt onset
variety of meningitis, in which symptoms
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appear in less than 24 hours, with a sudden
high fever (100 degrees F to 106 degrees F)
chills, vomiting, stiff neck, intense headache in
the front of the head, or a seizure. The neck
hurts when the child tries to touch his chin to
the chest. There may be muscle spasms and
photophobia (eye pain from light).

Some children exhibit unusual behavior as
the infection begins, including aggressiveness,
irritability, agitation, delirium, or screaming,
followed by lethargy or coma. Some may
experience a cold or an ear infection before
the onset of meningitis.

A baby from age three months to two years
may exhibit fever, vomiting, irritability,
seizures, and a high-pitched cry. The baby
may suddenly become rigid, and the soft spot
on the front of the head may become hard or
bulging.

Diagnosis A lumbar puncture (spinal tap)
is necessary to sample the fluid around the
spinal cord and check for bacteria, white cells,
sugar, and protein. This will help determine
what sort of virus or bacteria is causing the
meningitis. Bacterial meningitis causes cloudy
fluid, with a high amount of certain types of
white blood cells, low sugar, and high protein.
Bacteria will grow in blood culture or spinal
fluid culture in 24 to 48 hours; rapid tests on
fluid or blood give results in just a few hours
and are often helpful in identifying the type of
bacteria.

Recent antibiotic treatment prior to getting
meningitis may make diagnosis more diffi-
cult. Lumbar puncture is a safe procedure
when done in a large emergency room or in
an experienced pediatrician’s office and is
imperative in correctly diagnosing meningitis.

Treatment Without treatment, a child can
die from Hib meningitis; with antibiotics,
about 95 percent of children recover. Any child
with possible H. flu meningitis will be admit-
‘ted to the hospital for IV antibiotics. A baby or
child would also receive dexamethasone with
the antibiotic and continue to take it for two to
four days to prevent swelling of the brain and

subsequent hearing problems. Children should
rest in a darkened, quiet room; any fever
higher than 101 degrees F should be treated
with acetaminophen and sponge baths.

A child with H. flu meningitis is considered
to be infectious until after receiving 24 hours
of antibiotics; however, even after recovery
some children will carry bacteria in nose and
mouth. Rifampin is given to eliminate this
bacteria. Healthy carriers are infectious for a
few weeks to a few months.

Children who recover from this type of
meningitis, as well as those who are vacci-
nated, are immune.

Complications Increased pressure on the
brain from fluid buildup is a serious compli-
cation; signs of this include changes in head
measurement, activity, vision, breathing,
pupils’ response to light, or decrease in urine.

The most common long-lasting complica-
tion is hearing impairment. Recent studies
suggest that children over six weeks of age
who received dexamethasone immediately
had less hearing loss than those who did not
receive the steroid.

Other, less common, complications include
blindness, hydrocephalus, arthritis, seizures,
and permanent developmental delays.

Prevention The best prevention for Hib is
vaccination for all infants; in late 1990 the FDA
approved two new vaccines for use in children
two months of age and older. The Hib vaccine
is one of the safest of all vaccine products and
cannot cause meningitis. About one in every
eight children who receive the vaccine may
have some slight redness, swelling, or tender-
ness at the injection site. About 1 in every 140
children will develop a fever higher than 102
degrees F. The reactions begin within 24 hours
of the shot and quickly pass.

Before the vaccine, as many as 5 percent of
healthy preschoolers carried H. flu type b but
did not get sick. Vaccinated children cannot
become carriers.

An antibiotic called rifampin is used to pre-
vent cases of Hib after exposure; if all babies



and young children in a home or child care
group are vaccinated, preventive medicine
after an exposure is not necessary. Rifampin
will temporarily get rid of H. flu from the
noses and throats of healthy carriers about 95
percent of the time. It helps prevent any
exposed child in a day care center or a family
from getting H. flu meningitis.

hand, foot, and mouth disease A common
infectious disease of toddlers that produces
blistering of palms, soles, and the inside of
the mouth. The condition often sweeps
through day care centers in the summer.
There is no connection between this condi-
tion and the hoof-and-mouth disease found
in cattle.

An infected child can pass on the disease
wherever she has the rash or sores; the virus
will be present in the stools and the digestive
tract for several weeks. Infected children
don’t need to be isolated, however, because
most adults are immune and the illness is not
severe. Many children are infected but do not
exhibit symptoms; they develop immunity
without experiencing the illness. It is possible,
however, to get this disease again from a dif-
ferent strain of the virus. The mild iliness usu-
ally lasts only a few days.

Cause The disease is caused by the COX-
SACKIEVIRUS which is spread by contact with
nose and mouth secretions.

Symptoms Symptoms usually appear
within four to six days after infection, and
include ulcers inside the cheeks, gums, or
tongue, together with a fever, achiness, sore
throat, headache, and poor appetite. Two days
later, a rash on palms, fingers, soles, and dia-
per area appear; this is the signal that the
virus is abating.

Diagnosis Tests are unnecessary. If the
child is very ill, and the diagnosis is not clear,
samples can be taken for culture from the
lesions or stool. :

Treatment There is no treatment other
than painkillers to relieve blister discomfort.
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Acetaminophen is given for fevers above 101
degrees F or for headaches. Small sips of
soothing foods and fluids will ease mouth
sores, including frozen or diluted juice, luke-
warm broth, soft noodles, or gelatin desserts.

Complications Complications are ex-
tremely rare.

Prevention Hand washing is the only
way to prevent this disease. This is especially
important in a day care or nursery school.
Family members can be protected by washing
the towels, washcloths, and bedding used by
a sick child.

Hansen'’s disease See LEPROSY.

hantavirus A group of viruses carried by
rodents (mice, rats, and voles) responsible for
a variety of diseases, including HANTAVIRUS
PULMONARY SYNDROME and hemorrhagic
fever. The virus is transmitted when humans
breathe air contaminated by affected rodents’
droppings, urine, or saliva and is not passed
directly from human to human.

All of the viruses in this group trigger the
leakage of blood from a victim’s capillaries,
causing rapid organ failure before the
immune system can react. Each hantavirus
infects primarily one type of rodent. The Han-
taan, Seoul, Puumala, Prospect Hill, and Poro-
gia strains are five viruses within the
hantavirus genus, the newly added fifth
genus within the Bunyaviridae family. The
newest strain is the SIN NOMBRE (no-name)
VIRUS, which first appeared in the Four Cor-
ners area of the western United States. (It was
originally called Muerto Canyon [Valley of
Death] virus for the spot on a New Mexico
Navajo reservation where it was isolated.
Because this name offended the Navajo, the
virus was renamed Sin Nombre.) Deer mice
were the rodents responsible in this outbreak.

The Hantaan virus was the first of the
group to be identified in a Korean lab in 1976
from the lungs of a striped field mouse. This
variety causes a bleeding disease called
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Korean hemorrhagic fever, a problem during
the Korean War. Named for the Hantaan
River in South Korea, the virus infected 2,500
U.S. troops and killed between 5 and 10 per-
cent of its victims. The related Seoul virus
infects domestic rats, and causes a similar
(but less deadly) type of fever. Because it is
carried by rats, it is more common. Puumala
virus affects the bank vole and is found most
often in Scandinavia and western Europe.
Deer mice carry the United States strains.

hantavirus pulmonary syndrome A respira-
tory illness caused by a new strain of HAN-
TAVIRUS (a group of viruses carried by
rodents) that causes its victims to gasp for air
as their lungs fill with fluid. It kills about half
the people it infects, usually within a week.
The syndrome was first diagnosed in this
country in 1993 at a Navajo reservation in the
Four Corners area of New Mexico, Colorado,
Utah, and Arizona.

Hantaviruses can be found throughout the
world, where more than 170 names have been
given to the hantavirus infections, including
the often-fatal hemorrhagic fever. Until 1993,
hantaviruses had been linked to the develop-
ment of hemorrhagic fever. But the strain that
was discovered in Four Corners caused a new
disease, with debilitating flulike symptoms
and respiratory failure.

Today, the number of infections with the
hantavirus in the United States is rising,
reaching 131; almost half have been fatal,
according to the Centers for Disease Control
and Prevention. More than 50 of the 131 cases
occurred before the Navajo reservation out-
break. Since the Navajo outbreak, more than
100 cases of hantavirus pulmonary syndrome
have been reported in 21 states (including
New York), with more than half of them fatal.
In addition, seven cases have been diagnosed
in Canada and four in Brazil.

Cause HPS is caused by a hantavirus first
named Muerto Canyon (Valley of Death)
virus for the spot on a New Mexico Navajo

reservation where it was isolated. Because
this name offended the Navajo, the virus was
renamed SIN NOMBRE (or “no name”) virus.
The disease can be spread by several com-
mon rodent species (deer mice, white-footed
mice, and cotton rats) and has been found in
23 states; it is most common in New Mexico,
which has had 28 cases; in Arizona, with 21
cases; and in California, with 13 cases. Doc-
tors believe victims become infected by
breathing in the dried urine or feces of
infected deer mice; about 30 percent of the
deer mice in the Four Corners area carry the
Sin Nombre agent. Infected rodents have
been found in other parts of the country as
well.

Oddly enough, some victims have con-
tracted the illness after little or no contact
with rodents. Studies have also shown that
the virus does not trigger infection in every-
one it infects. In fact, the CDC acknowledges
that the link between rodents and victims is
unclear. Scientists don’t know why some peo-
ple become infected and others don’t.

Even more worrying, some people have
exhibited symptoms of hantavirus pulmonary
syndrome but don’t have the virus. In fact,
there were half a dozen recent incidents in
California where young and healthy people
died suddenly of acute respiratory failure, yet
did not test positive for hantavirus or any
other microbe.

Scientists believe the U.S. outbreak was
triggered by climate irregularities associated
with the most recent El Nifio (the occasional
warming of waters in the tropical Pacific).
While it is believed that the mice who carry
the virus were probably infected for years, the
climate-induced explosion in the deer mouse
population may have fueled the spread of the
disease in humans.

In addition to contact with contaminated
urine or droppings, people can become
infected with the virus after being bitten by
rodents. Many people who have developed
the disease live in mice-infested homes. One



woman who developed the disease was
exposed to rodents her cat dragged into the
house, and another died after cleaning a
rodent-infested barn.

Researchers don’t know why some people
are susceptible to the infection while others
are not. The hantavirus does not appear to be
highly infectious, and it is almost always
found in isolated cases. There were only four
instances in which more than one case
occurred at the same time and place.

Symptoms Hantavirus pulmonary syn-
drome begins as a flulike illness with fever
and chills, muscle aches, and cough; it can be
easily misdiagnosed as HEPATITIS or an
inflamed pancreas. The virus goes on to dam-
age the kidneys and lungs, causing an accu-
mulation of fluid that can drown the victim.
The disease is fatal in almost half of all cases.

Treatment There is no treatment ap-
proved specifically for hantavirus, but
researchers are currently studying the effec-
tiveness of the antiviral drug Virazole (rib-
avirin) for HPS.

Prevention Army scientists developed a
vaccine against hantavirus infection in 1995.
While it is experimental, it is available to pro-
tect military personnel in South Korea and
other areas of the world where the infection is
common, according to the army’s Medical
Research Institute of Infectious Diseases in Ft.
Detrick, Maryland. Such a vaccine does not
need the approval of the Food and Drug
Administration to be used among military
personnel, if they give informed consent.

The CDC cautions homeowners to be cau-
tious around rodent excretion, even though
hantavirus is a rare disease. People should
assume that all rodent excretions are infected,
and should handle the droppings only after
spraying them with disinfectant and wearing
gloves.

Haverhill fever A febrile disease transmitted
by rat bite, first diagnosed in Haverhill, Mass-
achusetts, in 1925.
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Cause The disease is caused by the bac-
terium STREPTOBACILLUS MONILIFORMIS. This
spirochete-like bacterium is normally found in
rat saliva.

Symptoms Within 10 days of a rat bite,
the patient experiences fever, chills, vomiting,
headache, muscle and joint pain, and a rash
appears.

Diagnosis Lab analysis of blood or pus
can reveal the bacteria that cause the disease.

Treatment Antibiotics are effective against
Haverhill fever.

head lice See LICE.

hearing loss and infectious disease Hearing
loss affects about three and a half percent of
children up to age 17. Although ear infections
are the most common cause of hearing loss in
the United States, there are other infectious
causes—many of which can be treated suc-
cessfully. The most common of these are bac-
terial MENINGITIS and CYTOMEGALOVIRUS
INFECTION, but there is a long list of other
infectious agents—viruses, bacteria, and para-
sites—that can lead to hearing problems.
Hearing loss can also be a side effect of antibi-
otics (such as the aminoglycosides).

Bacterial meningitis Hearing loss related
to this disease can be caused by STREPTOCOC-
CUS PNEUMONIAE (18 to 30 percent), Neisseria
meningitidis (10 percent), and Haemophilus
influenzae (6 percent). In pneumococcal men-
ingitis, the incidence and severity of hearing
loss is strongly linked to the length of time the
disecase lasts. Because of vaccination, H.
influenzae is no longer a major cause of menin-
gitis in the United States, although it remains
a serious problem in other parts of the world.

The hearing loss with this disease is related
either because of direct damage to the eighth
cranial nerve (the hearing nerve) or to inflam-
mation of the interior parts of the hearing
mechanism itself.

Recent studies have shown that steroids can
prevent hearing loss related to H. influenzae,
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but steroids do not help prevent hearing loss in
meningitis caused by S. pneumoniae or N.
meningitidis.

Syphilis Scientists have known for a
long time that congenital syphilis is a cause of
hearing loss, but only recently has it been
understood that syphilis acquired at any time
can lead to hearing problems. There are no
conirolled studies on treatment, but benza-
thine penicillin in combination with steroids
offers the best hope for improvement.

Borrelia  burgdorferi The agent that
causes LYME DISEASE has been linked to hear-
ing loss in about 2 percent of patients with
the disease, usually involving low-frequency
sound waves. The reason behind the deaf-
ness is not clear, but researchers suspect the
loss occurs as a result of damage to the audi-
tory center or the hearing nerve. Doxycycline
or amoxicillin can be given to patients over
age nine; younger children should receive
amoxicillin or penicillin V. Those with hear-
ing loss in the high frequencies are more
likely to see improvement with antibiotic
treatment.

Mycobacterium tuberculosis While it is
uncommon to find TB infecting the middle
ear, it may sometimes be the first symptom of
the disease. Such infection causes multiple
perforations of the eardrum and chronic ear
inflammation Anti-TB drugs should be given
to treat this condition.

Cytomegalovirus Of all children born
with CMV, 95 percent do not show any symp-
toms. Among those who do, 60 percent will
develop hearing loss. Those who don’t have
the symptoms rarely develop neurologic prob-
lems, but 10 percent of these infants remain at
risk for hearing loss. Each year in the United
States, about 4,000 children acquire hearing
loss linked to CMV. It is suggested that the
virus may interfere with the fetal development
of the ear. The hearing loss usually centers in
the high-frequency sounds, with equal loss in
both ears. There is no known treatment.

Measles  About 1 in every 1,000 cases of
measles leads to hearing loss. Sensorineural
hearing loss associated with measles is usu-
ally sudden and occurs in both ears, primarily
of the higher frequencies; there may also be
vertigo and ringing in the ears. This hearing
loss tends to be permanent.

Mumps Hearing loss as a result of
mumps occurs in about 5 of every 10,000
cases; there have been a few cases in the
United States since vaccination was intro-
duced in 1967. While scientists don’t fully
understand the link between mumps and
deafness, they suspect the virus may cause
the atrophy of the organ of Corti (part of the
hearing mechanism) as well as a loss of hair
cells within the hearing mechanism.

The onset of hearing loss is quick and occurs
in only one ear in 80 percent of the cases; the
deafness is usually profound and permanent
and usually occurs in the higher frequencies.
There may also be ringing of the ears, sensa-
tion of fullness in the ear, vertigo, nausea, and
vomiting.

Rubella In the United States, rubella
among pregnant women is rare; when it does
occur it often leads to deafness (between 25
percent and 51 percent of the time). Hearing
loss related to rubella is profound in 55 per-
cent of the cases; severe in 30 percent; and
mild to moderate in 15 percent. The hearing
loss affects all frequencies, but the middle fre-
quencies cause the most problems.

Recent research suggests that congenital
rubella is progressive and continues to dam-
age the ears even after infancy.

Varicella-zoster Infection with this virus
can lead to a syndrome involving facial palsy,
herpes of the ear, and hearing loss, first
described in 1907. This Ramsay-Hunt syn-
drome (also called herpes zoster oticus) can
produce several patterns of hearing loss,
together with ringing of the ears in 48 percent
of cases. A patient who also experiences ver-
tigo is not likely to recover from the hearing



loss. Prompt treatment with acyclovir seems
to be effective.

HIV Studies have reported up to 49
percent of HIV-infected patients have some
degree of sensorineural hearing loss, as a pos-
sible result of infection of the cochlea, hearing
center in the brain, or both. Patients with HIV-
associated hearing loss also may experience
vertigo and facial nerve palsy. Drug treatment
does not seem to affect the hearing loss.

Fungal infections Fungal infections of
the ear can cause either a conductive or sen-
sorineural hearing loss. The most common
organisms responsible for the loss include the
Candida and Aspergillus species. Among those
with impaired immune systems, Cryptococcus
neoformans and Zygomycetes are a particular
problem. A variety of antifungal drugs can be
used to treat the problem, but there are no
studies that prove their efficacy.

Toxoplasma gondii Congenital infection
with this organism has been related to hearing
loss, although the reason behind the problem
is not well understood. Treatment with
pyrimethamine, sulfadiazine, or spiramycin is
effective.

Visceral leishmaniasis While this is not
common in the United States, it is endemic in
many other areas of the world, where it
causes a type of hearing loss, probably by
affecting the covering (myelin) of the hearing
nerve. Treatment with stibogluconate sodium
is effective and can frequently cure the hear-
ing loss.

Flukes Infestation with the intestinal
FLUKE Fasciola hepatica can produce hearing
loss. While rarely seen in the United States, it
is more common in Latin America, Asia, and
Africa. A patient is infected by eating raw
aquatic plants contained with the flukes.
Bithionol is the treatment of choice.

Helicobacter pylori The bacterium that may
cause most stomach ulcers and almost all
duodenal ulcers and one of the most common
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chronic infections in humans. The bacteria
infect people around the world, ranging up to
40 percent in developed countries and up to
80 percent in developing countries.

Since the 1950s doctors knew that family
members of ulcer patients were three times
more likely than the general population to
have ulcers as well. But the link wasn't firmly
established until 1983, when Australian gas-
troenterologist Barry J. Marshall identified the
bacterium in stomach tissue of ulcer patients,
when it was first called Campylobacter pylori.
In an attempt to prove the link between bacte-
ria and ulcers, he swallowed the bacteria and
developed an ulcer. Before that time, physi-
cians had believed that ulcers were a nonin-
fectious disease.

In 1994, a conference sponsored by the
National Institutes of Health declared that
ulcer is an infectious disease and recom-
mended that doctors stop treating symptoms
with antacids and, instead, utilize antibiotics
to cure the infection.

Ulcers are found in 1 out of every 10 Amer-
icans, and H. pylori is implicated in 90 percent
of those cases. Virtually everyone with the
bacteria has chronic gastritis (a mild inflam-
mation of the stomach lining).

Cause Despite that the human stomach is
filled with acids, this bacterium manages to
thrive there. The bacteria can survive the hos-
tile environment of the stomach by nestling
into the stomach’s mucous lining. How the
bacteria spread is unclear, but groups living in
close quarters are particularly vulnerable.

Studies suggest the bacteria are passed via
person-to-person contact but are probably
not sexually transmitted. If one family mem-
ber is infected, it is likely that the rest of the
family also harbor the bacteria. It is also com-
mon in areas of poor sanitation and crowded
living conditions and in families with multi-
ple children (especially where children share
beds). Scientists suspect the infection may be
spread by swallowing infected food or water
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in addition to person-to-person contact. H.
pylori is not naturally found in animals.

Symptoms Following infection, patients
experience nausea and stomach pain, vomit-
ing and fever, which lasts between 3 and 14
days. If not treated, patients will develop
chronic gastritis that can last for decades.
While half the world’s populations are
believed to be infected (including an esti-
mated 40 million Americans), for some reason
it only causes ulcers in between 10 to 20 per-
cent of its hosts. It does not always cause
ulcers to form, but it almost always produces
inflammation of the stomach lining. Some
people with the infection don’t have ulcers
but do experience nausea, gas, bloating, and
burning stomach pain. These symptoms occur
twice as often in people with H. pylori com-
pared to those without the bacteria.

Diagnosis Blood tests can determine the
presence of antibodies to the bacteria. This
test tells if a patient has ever had the infection,
but can’t determine if the infection is active. It
is not 100 percent accurate, however. A punch
biopsy of the stomach can be examined under
a microscope for the presence of H. pylori.

The newest diagnostic method, breath tests
that can detect the bacteria, were cleared for
marketing in the fall of 1996 by the U.S. Food
and Drug Administration. The simple new
breath test—the first of its kind cleared by the
FDA—is as good as biopsy in detecting the
bacterium and can be administered in a doc-
tor’s office. In the 30-minute test, the patient
drinks a new, nonradioactive diagnostic drug
solution, then exhales into a collection kit. The
solution contains the drug Pranactin, which
determines the presence or absence of active H.
pylori. The kit is then sent to the manufacturer,
Meretek Diagnostics, Inc., in Nashville, Ten-
nessee. Results are available within two days.
In studies of 499 U.S. and Canadian patients
with duodenal ulcer, the breath test detected
the bacteria 95 percent of the time.

Treatment About 90 percent of H. pylori
infections can be cured with a combination

of anti-ulcer medication and specific antibi-
otics (Pepto Bismol, Biaxin, metronidazole,
clarithromycin and omeprazole, tetracycline,
or amoxicillin). Because the treatment may
not be completely successful, follow-up test-
ing at least four weeks after completing
treatment may be needed to make sure the
bacteria are no longer present. If tests reveal
no bacteria, the patient is not likely to be
reinfected ever again. Persistent infection
may require a different medication for longer
period of time.

The National Institutes of Health has rec-
ommended that all patients with stomach or
duodenal ulcers who also have H. pylori be
treated for both the ulcer and the infection.
While there appears to be a relationship
between the bacteria and stomach cancer,
these cancers are becoming less common in
the United States, and therapy for H. pylori
has not been recommended as a preventive
measure.

There is no solid evidence that diet affects
H. pylori or ulcer healing. With proper medical
treatment, ulcers heal as well on a regular diet
as with a bland diet. Still, it is wise to avoid
smoking, nonsteroidal  antiinflammatory
drugs (NSAIDs), aspirin, excessive alcohol,
and caffeine.

Complications The organism has also
been found in a disproportionately large num-
ber of patients with certain kinds of stomach
cancer. Some scientists suggest the infection
may triple the risk of this rare cancer.

Prevention In 1996, the National Insti-
tutes of Health has urged U.S. doctors to test
all ulcer patients for the bacterium and to
treat the infected with antibiotics for two
weeks. However, the treatment is not easy; it
involves taking 12 to 16 pills for two weeks
and carries the risk of some side effects, such
as fatigue and dizziness.

Careful personal hygiene (thorough hand-
washing, using separate personal items such
as glasses and toothbrushes) is probably the
best way to prevent person-to-person spread.



Since scientists have succeeded in immu-
nizing mice, a human vaccine may be devel-
oped in the future.

- For more information about Helicobacter pylori, con-
tact the International Research Foundation for
Helicobacter and Intestinal Immunology, P.O. Box
7965, Charlottesville, VA 22906.

helminth A suffix meaning “worm.”

helminthiasis An infestation by any species
of parasitic worms. Ascariasis, FILARIASIS,
HOOKWORM DISEASE, and TRICHINOSIS are all
common types of worm disease.

hemolytic uremic syndrome (HUS) This seri-
ous disorder—once considered to be a rare
form of kidney disease—has in recent years
become more common as a complication of
food-borne infection of ESCHERICHIA COLI
0157:117, characterized by the destruction of red
blood cells and failing kidneys.

Between 2 and 7 percent of ESCHERICHIA
COLI 0157:H7 infections lead to this complica-
tion in certain high-risk people (such as the
very young or old). In the United States, HUS
is the main cause of kidney failure in chil-
dren. Most cases are caused by infection with
this type of E. coli.

Symptoms As the bacteria enter the kid-
neys, causing bleeding and destroying red
blood cells, the victim becomes pale and tired,
with a fever and rising blood pressure. The
kidneys shut down and urine is no longer
produced.

Treatment This is a life-threatening condi-
tion that must be treated in a hospital inten-
sive care unit, where the patient receives
blood transfusions and is placed on kidney
dialysis to maintain life until the organs
recover. Most patients do recover at this point,
but a small percentage (about 15 percent) do
not, and require permanent dialysis or a kid-
ney transplant.

Prognosis With intensive care, the death
rate from this syndrome is still between 3 and
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5 percent. One third of the survivors will have
abnormal kidney function years later and a
few need long-term dialysis. Another 8 per-
cent suffer with other complications, includ-
ing high blood pressure, seizures, blindness,
and paralysis, for the rest of their lives. See
also ESCHERICHIA COLL

hepatitis The description for any inflamma-
tion of the liver. It is generally caused by a
virus, but alcoholism or certain drugs can
also damage the liver and lead to hepatitis.
When the liver is damaged, it can’t excrete
the blood breakdown substance called biliru-
bin, which then builds up in the blood. This
causes a yellow tinge to skin and eyes (called
jaundice). The appearance of jaundice is
more or less a warning sign that the liver is
no longer able to cleanse the blood. In severe
cases of hepatitis, the liver fails altogether,
resulting in death unless a liver transplant
is done.

Hippocrates was the first to mention epi-
demics of jaundice, and the disease went on
to become a factor in many large military
campaigns. During the Civil War, for exam-
ple, hepatitis struck more than 70,000 soldiers.
By the time World War II began, scientists
were able to differentiate between two types
of hepatitis—“infectious” hepatitis, spread by
contaminated food or water, and “serum,”
spread by infected blood.

By the 1960s, scientists were beginning to
learn that the disease was caused by specific
unrelated viruses and gave them alphabetical
names to distinguish them. The alphabet of
hepatitis viruses all belong to different
genuses. An international team has reported
finding a hepatitis F virus recently, although
others have not yet confirmed the finding.
Now, a cluster of viruses dubbed HEPATITIS G
has recently been found.

The various hepatitis viruses differ in their
likelihood of producing chronic infection.
Almost everyone, for example, who is
infected with HEPATITIS C becomes a carrier of
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the virus. HEPATITIS A causes only temporary
liver damage, which is reversed as the body
produces antibodies. HEPATITIS B or HEPATITIS
C, however, can cause long-term complica-
tions. Delta, or D, virus, is always a coinfec-
tion with hepatitis B; HEPATITIS E does not
occur in North America. Although the viruses
are unrelated to each other, they act in similar
ways, attacking and damaging only the liver.

For some reason, hepatitis B and C may
quickly develop into fulminant hepatitis, in
which the liver cells are completely destroyed.
As the liver function stops, toxic substances
build up and affect the brain, causing lethargy,
confusion, combativeness, stupor, and coma.
This can often lead to death, although with
aggressive treatment the patient may live. If
the victim does not die, the liver is often able
to regenerate and resume function, and the
brain recovers.

hepatitis A The most common and least dan-
gerous type of hepatitis, this is the first virus
that scientists were able to identify. A food-
borne virus, it looks much like a poliovirus
with just one bare strand of RNA within a 20-
sided shell that can replicate only in the liver.
It infects only humans and a few primates,
primarily via contaminated feces. Formerly
known as “infectious hepatitis,” hepatitis A is
fairly common; in 1994, 22,000 Americans
were reported to have hepatitis A, but thou-
sands of cases go unreported; about 100 peo-
ple die each year.

While there is not a typical “season” for
hepatitis A, it occurs in cycles. In the United
States, cases peaked from 1961 to 1971,
declined, and then peaked again from 1983 to
1991; numbers dropped again after 1992.
Foods have been implicated in more than 30
outbreaks since 1983. The most recent include
imported lettuce in Louisville in 1987; ice-
slush beverages in Alaska, restaurant iced-tea
in North Carolina, and raw oysters in
Florida—all during 1988; unidentified food in
a Washington restaurant chain in 1989; north

Georgia frozen strawberries, Montana frozen
strawberries, and Baltimore shellfish—all in
1990.

The illness is a disease of filth and occurs
most often among school-age children and
young adults. In overcrowded areas in devel-
oped countries and many developing coun-
tries, it is so common that 90 percent or more
of 10 year olds are healthy carriers and
immune as adults. It is estimated that 40 per-
cent of healthy adults in the United States are
immune to hepatitis A as a result of previous
infection and have lifelong immunity.

The virus dates from 400 B.C, when it
afflicted armies in every war; it is believed to
have played a role in Napoleon’s defeat.

Other former names for hepatitis A include
epidemic hepatitis, epidemic jaundice, cat-
arrhal jaundice, infectious icterus, Botkins dis-
ease, and MS-1 hepatitis.

Cause Hepatitis A belongs to the EN-
TEROVIRUS GROUP of the picornaviruses,
which include poliovirus, COXSACKIEVIRUS,
ECHOVIRUS, and RHINOVIRUS. Hepatitis A is
spread by eating food or drinking water con-
taminated with the hepatitis A virus (HAV),
which is shed in the stool.

The virus enters through the mouth, multi-
plies in the body, and is passed in the feces; it
can then be carried on an infected person’s
hands and spread by direct contact, or by eat-
ing food or drink handled by that person.
Anyone can get hepatitis A, but it occurs most
often among children. Most people get it
either from close personal contact between
family members, sex partners (especially
homosexual men), and in nursery schools or
child care centers.

The virus is hardy and spread -easily.
Unlike many other viruses, it can live for
more than a month at room temperature on
kitchen countertops, children’s toys, and
other surfaces. It can be maintained indefi-
nitely in frozen foods and ice. To inactivate
the virus, food must be heated at 185 degrees
F for one minute.



A food handler with hepatitis A can spread
the disease if he or she touches food that isn’t
cooked before it is eaten (usually sandwiches
or salads). Well water contaminated by
improperly ' treated sewage has also been
implicated, since hepatitis A can live for a
long time in water. It is difficult to test water
for hepatitis A. People who drink treated
municipal or county water supplies are not at
risk.

It’s possible to get hepatitis A from eating
raw or undercooked foods, such as shellfish
(especially oysters). When they eat, shellfish
filter large amounts of water and if it is conta-
minated with hepatitis A, it will be concen-
trated in the shellfish. In Florida in 1988, 61
people caught hepatitis A after eating raw
oysters illegally taken from contaminated
waters. Even though federal regulations and
posting of contaminated waters offer some
protection, there is still a risk of contracting
viruses when eating raw shellfish. In 1990, an
infected Missouri dish washer who prepared
lettuce infected 110 people who had eaten at
the restaurant; two died.

Symptoms One quarter of all people with
hepatitis A won’t have any symptoms. Infants
and young children tend to have very mild
cases; three quarters of children have no
symptoms and the rest have low fever and
achiness, but rarely jaundice. However, chil-
dren do serve as the primary source of conta-
gion for adults.

The disease in older patients can be more
serious, characterized by fever (100 to 104
degrees F), extreme tiredness, weakness, nau-
sea, stomach upset, pain in the upper right side
of the stomach, and loss of appetite. Within a
few days, a yellowish tinge appears in the skin
and the whites of the eyes. Urine will be darker
than usual, and the stool is light colored. Any-
one over age 12 may become quite sick for a
week or two. Once the jaundice appears,
patients begin to feel better. The disease is
rarely fatal, and most people recover in a few
weeks without any complications.
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The incubation period ranges from 15 to 50
days. Patients are most infectious in the two
weeks before symptoms develop. Food han-
dlers who know they are infected should not
work until they are past the infectious stages,
which ends one week after first becoming
jaundiced.

Diagnosis Blood tests showing antibod-
ies to hepatitis A are the best diagnosis. Symp-
toms of hepatitis A are so similar to other
diseases that a doctor needs a test to make the
correct diagnosis.

Treatment There is no drug treatment for
hepatitis A. While symptoms appear, patients
should rest and eat well—low-fat, high-carbo-
hydrate, easily digested foods in small
amounts are good chojces. These could
include crackers, noodles, rice, or soup. Anti-
nausea medicine can be prescribed for severe
nausea. Headaches or body aches may
respond to acetaminophen. Normal activities
may be resumed when the acute illness is
over.

Complications Very rarely, hepatitis A
can also develop into fulminant hepatitis in
which the liver cells are completely destroyed.
As the liver function stops, toxic substances
build up and affect the brain, causing
lethargy, confusion, combativeness, stupor,
and coma. This can often lead to death,
although the patient may live with aggressive
treatment. If the victim does not die, the liver
is able to regenerate and resume function, and
the brain recovers.

Prevention A new vaccine said to be 100
percent effective after a single primary dose
became available in 1996 in the United States.
In earlier vaccines, more than 99 percent of
people in the vaccine studies became immune
after two doses; a booster is recommended for
this vaccine between 6 and 12 months after
the first dose.

In addition, workers in child care centers
where there are diapered children must main-
tain strict rules about frequent hand washing
and procedures for diaper changing.
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Cooking tainted food kills the virus. Shell-
fish from contaminated areas must be cooked
(boiled) for at least eight minutes to be con-
sidered safe for eating.

Those who are exposed to hepatitis A can
prevent infection by getting a shot of immune
globulin (IG), which is pooled human blood
plasma that contains protective antibodies
against the disease. People who need a shot of
IG include the following:

- all household members and sex partners of
hepatitis A patients

+ close friends of an infected school-age child

+ restatirant staffers where one food handler
has hepatitis A; patrons of the restaurant
need IG within two weeks of exposure only
if the infected food handler handles
uncooked food and has poor hygienic prac-
tices, or has diarrhea

+ staff and residents of prisons, institutions,
homes, when two or more residents have
hepatitis A

+ all staff in child care centers or homes where
one ore more children or employees have
hepatitis A; if three or more children or their
families have hepatitis A, family members
of the other children need IG as well

* unimmunized travelers to developing coun-
tries

hepatitis B Formerly known as serum
hepatitis, this is the most common pre-
ventable infectious disease in the United
States. The virus, which is far more complex
than HEPATITIS A, can destroy the liver and is
100 times more transmissible than the AIDS
virus. It is believed that there are 300,000 cases
a year in the United States, of which only
about 15,000 are reported; about 1.25 million
Americans are carriers, which means they are
infectious for all their lives.

Almost 6,000 Americans each year die from
acute hepatitis B or complications of the infec-
tion; around the world, the fatality rate is 2
million per year. It can be prevented by vac-

cine, but of the group who accounts for most
infections—those aged 15 to 39—only about 5
percent ever get vaccinated.

Cause The hepatitis B virus (HBV) is car-
ried in the blood and is also found in saliva,
semen, and other bodily fluids. It is transmit-
ted much the same as the AIDS virus, but
hepatitis B is even easier to catch: One drop of
blood infected with hepatitis B contains mil-
lions of viral particles. Still, hepatitis B is not
spread by casual contact. The virus must get
into a person’s blood to cause infection; it
enters the blood via sexual contact, blood
transfusions, dirty needles, or by sharing
toothbrushes, razors, or utensils. Unfortu-
nately, the virus is very stable and can survive
on dried surfaces (even thorns or stones) for
days. More than half of all cases are linked to
sexual intercourse with infected partners.

Many health care workers have become
infected from needle sticks, lab accidents, or
splashing blood; dentists have caught the
infection from patients and gone on to infect
other patients. A health care worker with a
needle stick from a patient with hepatitis B
has between a 6 percent and 30 percent
chance of becoming infected. By comparison,
the chance of contracting AIDS this way is
only about 0.5 percent.

It is possible for infected mothers to pass
the virus to their babies during the final three
months of pregnancy, during delivery, or
during nursing. There is less danger of pass-
ing on the infection if the mother contracts
the disease in the early stages of pregnancy.
All pregnant women should be tested for
hepatitis B.

Many millions of people around the world
are chronically infected with hepatitis B, and
can give the virus to others (unlike those
who have had hepatitis A). Because the germ
can induce liver cancer, it is believed to be
the world’s most common viral cause of
cancer.

Symptoms It can take up to six months
after exposure before symptoms of hepatitis B



appear, as compared to only six weeks for
hepatitis A. Many people have few symp-
toms. If they do appear, they appear gradu-
ally and include tiredness, nausea, joint and
muscle aches, mild abdominal pain in upper
right side, poor appetite, hives or rash, and
- mild diarrhea for three to ten days. This may
be followed by jaundice in about half of those
who become infected. Nausea is usually not
associated with hepatitis B (it is more com-
mon with hepatitis A). Other symptoms may
include light-colored stools, dark urine, and
itchy skin. After jaundice appears, symptoms
may improve. Infants infected by their moth-
ers may have no symptoms at first, but they
are at high risk for developing cirthosis and
liver cancer in the second decade of life.

In about one third of cases, people aren’t
terribly sick; another third have no symptoms
at all. In fact, the chance of becoming a carrier
are greater if the symptoms don’t develop.
About 25 percent of carriers do suffer chronic
symptoms and are at greatest risk of develop-
ing cirrhosis. A few may be quite ill for sev-
eral weeks. Those over age 40 may be more
severely ill; children have few symptoms.

The virus can be found in blood and body
fluids several weeks before symptoms appear
and several months after. The appearance of
certain antibodies indicate resolution of dis-
ease. People who are chronic carriers (about
10 percent of those infected) are always infec-
tious, although they do not appear to be ill.
Those who recover are immune for life.

Diagnosis Hepatitis B can be diagnosed
by blood tests; other tests (that look for mark-
ers) can differentiate hepatitis B from other
types of hepatitis. Liver function tests can
measure enzymes produced by the liver that
will be elevated in all forms of hepatitis.

Treatment Chronic active hepatitis B is
treated with alpha-interferons. Many people
report short-term side effects from interferon,
such as fever, chills, appetite loss, vomiting,
muscle aches, and sleep problems that disap-
pear after a few weeks.
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For acute hepatitis, there is no treatment
beyond bed rest and a high carbohydrate, low-
fat diet. After recovery, patients need a blood
test to see if they have retained the E antigen.
Those who do are extremely infectious and are
at higher risk of developing complications.
About 10 percent of these chronic carriers lose
the antigen each year. A high percentage of
patients go on to develop chronic hepatitis,
leading to chronically poor liver function.

Complications Most people recover from
the infection entirely and are not at risk for
long-term complications. On the other hand,
babies, children, and the 5 percent of adult
carriers are of more concern.

Between 10 and 85 percent of babies born
to infected mothers will develop hepatitis
themselves; of those, 90 percent develop
chronic hepatitis, at high risk for eventually
developing cirrhosis or liver cancer as adults.
Twenty-five percent of them will die of liver
disease as adults.

Prevention While hepatitis B is com-
pletely preventable, thousands continue to
come down with the disease each year. The
vaccine introduced in 1983 was made from
blood plasma; a few years later a vaccine from
synthetic products was introduced; a third
synthetic vaccine was produced in 1991. The
last two vaccines are given in three doses.
Anyone at risk for the disease, including all
medical and nursing personnel, should have
the vaccine. As of November 1991, the vaccine
was recommended for all infants; boosters are
not currently recommended.

Unlike some vaccines, there is no apparent
risk of serious side effects from the hepatitis B
vaccine. If any, reactions seem to be limited to
a sore arm at the site of injection or a slight
fever.

Those who are not immunized but have
been exposed may receive immune globulin
HBIG for 90 percent protection if they receive
the dose within seven days of exposure and
begin the hepatitis B vaccine series at the
same time.
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Babies born to infected mothers receive
HBIG within 12 hours after birth. The vaccine
series must be started at the same time.

Carriers should follow standard hygienic
procedures to make sure their close contacts
are not directly contaminated. Carriers must
not share razors, toothbrushes, or any other
object that may become contaminated with
blood. In addition, household members (espe-
cially sexual partners) should be immunized
with hepatitis B vaccine. It is important for
carriers to inform their dentist and health care
providers of their status.

hepatitis C A mysterious blood-borne type
of hepatitis that can live quietly in the body
for years, hepatitis C was identified in 1988
and called non-A, non-B hepatitis.

Until the virus starts to attack the liver, most
people don't know they are infected. Many
don’t know how they got the disease, and even
after it is diagnosed, virtually nothing will get
rid of it. The disease can be far more deadly
than its cousins hepatitis A and B, both of
which can be avoided with a vaccine.

In the United States, hepatitis C virus is
linked to 20 percent of all clinical hepatitis
cases and is the leading cause of chronic
hepatitis. It is also the number-one reason for
liver transplants in this country. Hepatitis C
can lead to liver cancer, killing up to 10,000
Americans a year and causing almost half of
all deaths from liver failure, according to the
National Center for Infectious Diseases.
Mickey Mantle had hepatitis C, as well as
liver cancer and liver damage from excessive
drinking.

Not everyone with hepatitis C will get sick;
however, about a third of those with chronic
hepatitis C will develop either cirthosis or
cancer of the liver. More than half of all
patients exposed to the virus become carriers,
and up to 20 percent of these carriers develop
cirrhosis (a severe liver disease).

While the actual number of patients is not
known, it is believed to be the most common

form of viral hepatitis in the United States and
may affect as many as 4 million Americans (1
out of every 60 people). The Centers for Dis-
ease Control estimates that 150,000 Americans
are newly infected each year; long-term liver
damage in chronic patients kills between
8,000 to 10,000 Americans a year.

The number of newly diagnosed patients
(those who were infected years ago and are
just now being diagnosed) is clearly rising,
especially among baby boomers who were IV-
drug abusers. Intravenous-drug users make
up about 30 percent of the HCV-infected pop-
ulation; experts believe that almost all such
users are ultimately infected by the lethal
virus.

Cause Hepatitis C is spread primarily
through blood-related sources, such as IV-
drug use, transfusions, and kidney dialysis.
It is the cause of most cases of post-transfu-
sion hepatitis. The risk of sexual transmis-
sion appears to be small. There is no
evidence that this type of hepatitis can be
spread by casual contact, by eating tainted
food, or by coughing or sneezing. In rare
cases, an infected mother can pass the dis-
ease to a newborn. Some people carry the
virus in their bloodstream and may remain
contagious for years.

Before 1989, the infection was spread
through transfusions; about 300,000 patients
may have contracted the disease this way,
before the nation’s blood banks began testing
for the virus in 1990.

Oddly enough, in about half of cases the
patients have done nothing that would put
themselves at risk, and the source of the infec-
tion cannot be identified.

The virus is related to the YELLOW FEVER
virus.

Symptoms About 25 percent of those
infected with the virus will become sick with
symptoms, including appetite loss, fatigue,
nausea and vomiting, stomach pain, and jaun-
‘dice within two weeks to six months after
exposure. Usually, symptoms appear by two



months. Fifty percent of these patients may go
on to develop chronic liver disease.
~ Diagnosis People who have no symp-
toms usually find out they have hepatitis C
when they give blood or get a liver function
test when applying for life insurance. Many
patients are model citizens who had experi-
mented with heroin in the 1960s and 1970s. A
variety of liver function tests, plus liver
biopsy, can detect the disease.

Treatment There is no known cure for
hepatitis C, but the FDA has approved a drug
called recombinant alpha-interferon for treat-
ing those with chronic hepatitis C. Alpha-inter-
feron eliminates the virus for between 10 and
25 percent of patients. The drug can temporar-
ily reduce the virus levels in about 50 percent,
but these patients then experience relapse.
Combining interferon with the antiviral drug
ribavirin may improve response to treatment.

However, alpha-interferon has serious side
effects. It causes flulike symptoms and makes
many patients feel depressed. It is also expen-
sive, costing about $6,000 per year.

Research published in October 1996 identi-
fied the structure of a protein that the virus
needs to reproduce; scientists hope they may
be able to design a drug that can disable the
protein, rendering the virus unable to destroy
liver cells.

Prevention At the present time, there is
no hepatitis C vaccine. Hope for such a vac-
cine faded, according to the National Institute
of Allergy and Infectious Diseases, when their
studies showed that exposure to the virus
does not protect against reinfection.

Since 1990, U.S. blood donation centers
have routinely used a blood-donor-screening
test for hepatitis C. Widespread use of this test
has significantly reduced the number of trans-
fusion-associated cases of hepatitis C. People
who have had hepatitis C should understand
that their blood and possibly other body flu-
ids are potential sources of infection. They
should avoid sharing toothbrushes, razors,
needles, and the like.
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In addition, infected patients should not
donate blood and should inform health care
workers. Limits on sexual activity with
steady partners may not be needed; however,
those with acute illness and multiple sex
partners may be at higher risk and should
use condoms to reduce the risk of acquiring
or transmitting hepatitis C as well as other
infections.

hepatitis D An uncommon version of the
hepatitis virus in the United States, HDV
infects about 15 million people around the
world. Because the virus requires the pres-
ence of HEPATITIS B virus (HBV) to produce
infection, the frequency of hepatitis D closely
parallels HBV. In southern lItaly, parts of Rus-
sia, and Romania, more than 20 percent of
HBV carriers with no symptoms and more
than 60 percent of those with chronic liver
disease due to HBV are also infected with
hepatitis D.

Cause The major way hepatitis D is
spread is through contaminated needles (pri-
marily TV-drug abuse and exposure to blood
products). Sexual transmission of hepatitis D
is less efficient than for hepatitis B, but non-
IV-drug-using male homosexuals, female
prostitutes, and institutionalized mentally
retarded people are at higher risk for develop-
ing hepatitis D.

Transmission from mother to child has not
been documented in the United States.

Symptoms Hepatitis D can’t be distin-
guished from other causes of hepatitis. The
development of a new episode of acute
hepatitis in a patient with known chronic
hepatitis B infection should prompt a search
for evidence of a new hepatitis D infection.

Diagnosis In patients with acute hepatitis
D infection, anti-HDV antibody may be
detected. The disease can be diagnosed by
detecting HDV antigen in liver biopsies or
antibodies in blood.

Treatment There is no reliable treatment
for hepatitis D.
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Prevention The hepatitis B vaccine can
prevent hepatitis D, since hepatitis B infection
is required for hepatitis D infection to occur.

hepatitis E A form of hepatitis that is clini-
cally indistinguishable from HEPATITIS A
disease and that occurs primarily in underde-
veloped countries. The disease exists in both
epidemic and sporadic forms and is usually
associated with contaminated drinking water.
Major waterborne epidemics have occurred in
Asia, North Africa, and East Africa. To date,
no US. outbreaks have been reported,
although imported cases were identified in
Los Angeles in 1987. There is no evidence for
immunity against this virus in the American
population, so in theory it could become a
problem in this country.

The disease is most often seen in young to
middle-aged adults between ages of 15 and
40. Pregnant women appear to be extremely
susceptible to severe disease, and high rates
of death have been reported in this group.

Also known as enterically transmitted non-
A, non-B hepatitis (ET-NANBH), it is also
called fecal-oral non-A, non-B hepatitis or A-
like non-A non-B hepatitis. It should not be
confused with HEPATITIS C, also called par-
enterally transmitted non-A non-B (PT-
NANBH) or B-like non-A non-B hepatitis.

Major outbreaks have occurred in India
(1955 and 1975-76), the USSR (1955-56),
Nepal (1973), Burma (1976-77), Algeria
(1980-81), the Ivory Cost (1983-84), in refugee
camps in Eastern Sudan and Somalia
(1985-86), and most recently in Borneo (1987).

Cause The hepatitis E virus is transmitted
by the fecal-oral route. The virus has been
transmitted via water and person-to-person;
the potential exists for transmission via conta-
minated food. '

Symptoms Between two to nine weeks
after infection, symptoms of malaise,
anorexia, abdominal pain, and fever appear.
The disease is usually mild and fades away
within two weeks. The fatality rate is very

low; less than one percent of nonpregnant
patients progress to fatal fulminant hepatitis,
but in pregnant women the fatality rate rises
to 20 percent.

Diagnosis Symptoms and epidemiologi-
cal characteristics of the disease, and by
excluding hepatitis A and B by blood tests.
Confirmation requires identification of certain
viruslike particles by immune electron micro-
scope in the feces of acutely ill patients.

Treatment No antiviral treatment has
been proven effective against hepatitis E,
although preliminary studies suggest rib-
avirin and alpha-interferon may work.

Prevention Good sanitation and personal
hygiene are the best preventive measures.
There is no current vaccine, and it is not yet
clear whether infection with hepatitis E con-
fers lifelong immunity. Several recombinant
HEV vaccines are being tested, but none are
currently available for commercial use.

hepatitis F The HFV has been described in
France in a handful of cases, and scientists
have succeeded in transmitting the infection
to primates. There is very little else known
about this virus.

hepatitis G One of the “alphabet” hepatitis
viruses, hepatitis G was first identified in
1996. It apparently causes a mild acute hepati-
tis but is not a clinically significant chronic
disease. However, the precise effects on the
liver and an individual’s health over time
remain unknown. Very similar to hepatitis C,
hepatitis G is also called hepatitis GB virus C
or HGBV-C; hepatitis G is a flavivirus. Coin-
fection with hepatitis B or C—or both—is
common. However, hepatitis G infection
doesn’t seem to worsen coinfection with
hepatitis B or C.

Hepatitis G has at least five subtypes,
depending on the part of the country where it
occurs. It appears to be primarily a monkey
virus that was transferred from one monkey
to another until it infected humans via conta-



minated blood. Researchers have found the
virus in blood in the United States, Canada,
Peru, Egypt, West Africa, and Europe. About
1.5 percent of Japanese hepatitis patients who
don’t have the A through E varieties are
infected with the G virus. About 18 percent of
similar West African patients have the same
virus in their blood.

Healthy people in the United States may
carry the G virus since research suggests it was
present in the nation’s blood supply 25 years
ago. And experts suggests that between 1 and
2 percent of the nation’s blood donors have a
previously undetected hepatitis G infection—
higher than the rate for either hepatitis B or C.

Cause In 0.3 percent of cases of commu-
nity-acquired acute viral hepatitis, hepatitis G
is the only identified virus. This strain of viral
hepatitis was previously thought to be trans-
mitted only through infected blood; now it is
known to be transmitted sexually as well.
Researchers in Sweden and Honduras found
a surprisingly high rate of infection with the
virus in healthy individuals without known
risk factors (such as injection drug use and
treatment for hemophilia). It was the high
rates of infection in homosexual men and in
healthy volunteers that led the authors to
question the possibility of transmission via
sexual contacts. It is known that HGV can be
transmitted from an infected mother to her
infant during childbirth, but now they believe
HGV might be transmitted by “other routes
yet to be defined.”

There is an increased prevalence of hepati-
tis G genetic material among groups with fre-
quent exposure to blood or blood products
(such as people with hemophilia, patients on
hemodialysis, and injection drug users).
Other modes of transmission are possible but
have not been well documented.

About 10 percent to 20 percent of cases of
community-acquired hepatitis and transfu-
sion-associated hepatitis are not associated
with the known major hepatitis viruses (A, B,
C, D, or E). The fairly recent identification from
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patients with hepatitis G, which is about 25
percent identical to the hepatitis C virus, has
implicated it as a cause of non-A-E hepatitis.

Symptoms After a brief attack, the virus
may remain in the body for years, scientists
speculate. They believe the virus may repli-
cate in the liver for years, eventually revealing
liver damage. Japanese studies suggest that
some hepatitis patients whose liver failed
were indeed infected with hepatitis G.

Diagnosis At this time, HGV infection
can be identified only through special liver
function tests that indicate current infection.
An antibody test for HGV is under develop-
ment and, when available, should explain the
origins of infection more fully than HGV
RNA testing can.

It appears that once antibodies are found,
the virus is usually no longer present in the
blood.

Prognosis The nature and frequency of
HGV infection are unclear; there is also uncer-
tainty about risk factors and means of preven-
tion. Although caution and vigilance must be
maintained, there is a growing consensus that
HGV is “a virus looking for a disease” and
may in fact prove not to be a cause of viral
hepatitis. Acute HGV infection is generally
reported to be clinically and biochemically
mild and transient. Although the viral genetic
material can be detected for years after infec-
tion in perhaps a minority of people who
have been infected, there is no compelling evi-
dence that HGV infection can lead to serious
consequences. However, the role of HGV in a
more virulent form of hepatitis (fulminant
hepatitis) is unknown.

Treatment There is no proven treatment
for HGV infection; at this point, guidelines for
its investigation and management cannot be
developed.

Prevention Blood banks don’t have a way
to screen for hepatitis G. The threat that HGV
may pose to the nation’s blood supply is an
important issue. Some healthy blood donors
may have hepatitis G, and transmission
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through transfusion has been documented.
However, there is no commercial test avail-
able for screening; antibody testing, when it
becomes available, may not be of particular
value because it will not identify current
infection. Donors already infected with
hepatitis B or C will largely be excluded
already; and the hepatitis G infection seems
largely benign.

herpes Any of a variety of inflammatory
skin diseases characterized by spreading or
creeping small clustered blisters caused by the
herpes simplex virus. Forms of the virus
cause COLD SORES and the sexually transmit-
ted disease genital herpes (see HERPES, GENI-
TAL), characterized by blisters on the sex
organs. The virus also causes many other con-
ditions affecting the skin.

There are two forms of the herpes simplex
virus—type 1 and type 2. Herpes simplex,
type 1 (HSV1) is usually associated with infec-
tions of the lips, mouth, and face, whereas
herpes simplex, type 2 (HSV2) is usually asso-
ciated with infections of the genitals and in
babies, who acquire the disease duril\xg birth.

However, there is a certain amount of over-
lap between the two, and conditions usually
caused by HS5V2 may be caused by HSV1, and
vice versa. Both types are highly infectious,
spread by direct contact with the lesions or by
the fluid inside the blisters.

Most people have been infected with HSV
by the time they reach adulthood. While the
first infection with this virus may cause no
symptoms at all, there may be a flulike illness
in addition to ulcers on the skin around the
mouth; afterward, the virus remains in the
nerve cells of the face. Many people experi-
ence recurrent reactivations of the virus, suf-
fering with repeated attacks of cold sores,
especially during a fever or prolonged sun
exposure.

Sometimes the virus infects the finger,
causing painful blisters called herpes whit-
low. In patients with a preexisting skin condi-

tion (such as dermatitis), the virus may cause
an extensive rash of blisters called ECZEMA

HERPETICUM.

A person suffering an immunodeficiency
disorder (such as AIDS) or someone taking
immunosuppressant drugs who is exposed to
the virus may experience a severe generalized
infection that can be fatal.

A close cousin of the herpes simplex virus,
the VARICELLA-ZOSTER VIRUS, is responsible for
two other skin blistering disorders—CHICKEN
POX and SHINGLES (herpes zoster). Like the
herpes simplex virus, the varicella-zoster
virus can affect the eyes or the brain, in addi-
tion to the skin. Herpes gestationis and der-
matitis herpetiformis are among other
conditions in which herpeslike groups of blis-
ters may appear on the skin, but neither is
related to the herpes simplex or varicella-
zoster virus infections.

Treatment of HSV varies according to its
site and severity. The antiviral drug acyclovir
(taken internally or applied topically to the
blisters) is effective in shortening the symp-
toms during a primary attack, and there is
some indication the drug taken prophylacti-
cally may lessen future attacks.

herpes, genital Until AIDS appeared, genital
herpes was one of the most common sexually
transmitted diseases in the country, striking
young, single, and usually middle-class men
and women. Despite the hysteria, the medical
community has always considered genital
herpes to be more of a discomfort rather than
a dangerous or life-threatening situation. This
nonlethal but incurable disease invades the
body and remains for a lifetime, appearing
often several times a year with painful sores
in the genital area. It is estimated that there
are more than 700,000 new cases each year
and that the disease is responsible for more
than 500,000 physician visits annually.

Cause Herpes simplex, type 2 causes
most of the genital herpes cases. HSV1 causes
most herpes infections above the waist. The



virus can infect any skin or mucous mem-
brane surface on the body. For example, a per-
- son with a cold sore who engages in oral sex
can transmit herpes to a partner’s genitals.

The infection is spread by contact with the
genital secretions of a person with an active
lesion. It is possible, however, for a person in
the latent phase (with no active lesion) to shed
virus and infect a sex partner. Genital herpes
can also be acquired by infants as they pass
through the birth canal of infected mothers.
Neonatal herpes simplex infection can cause
serious damage to the brain and many other
organs; even with therapy, more than 20 per-
cent of the 1,500 infants infected each year in
the United States will die, and many of the
survivors are seriously impaired. Because of
this, thousands of women in the United States
with a history of genital herpes are advised to
undergo a Cesarean section when prenatal
cultures or exams suggest an active infection
near the time of delivery.

HSV2 infection can also lead to serious or
fatal complications in adults who have a
weakened immune system because of AIDS
or who are undergoing drug therapy for
organ transplants.

Symptoms Many people who are infected
have no symptoms at all; only about 40 per-
cent of victims ever have symptoms. When
they do, the primary (or first) appearance of
herpes lesions is the worst, with severe local
symptoms and many painful lesions. These
last up to 10 days, and it may take two to
three weeks to completely recover from this
first attack. When the sores fade away, the
virus remains behind. The virus is now latent.
During the first attack, some people have a
generalized sick feeling, with swollen glands
in the pelvic area and fever, fatigue, headache,
muscle ache, and nausea. People with no anti-
“bodies to herpes (cold sores) usually will be
sicker during a first attack. Women usually
have lesions on the cervix or vulva. Recur-
rences may appear on the vulva, skin between
vagina and anus, upper thighs, anal area, or
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buttocks. Men get lesions on the head or shaft
of the penis and the anus.

Most people have a recurrence within six
months of their first attack. This recurrence
begins with a tingling, itching, or prickling
sensation in the area where the virus entered
the body. This is followed in a few days by a
raised cluster of small painful blisters; there
may be several groups of blisters. Eventually,
the sores will crust over and dry up. Most
people don’t have the generalized sick feeling
with recurrent infections.

Patients are infectious until the sores heal
completely, usually up to 12 days; recurrent
infections usually remain infectious for up to
a week. Recent studies have shown that it is
quite possible to shed virus without symp-
toms, which is how it is possible to infect a
partner when no sores are present.

Neonatal herpes can take many different
forms. About one third of babies will have
skin, eyes, or mouth lesions before any other
symptoms; another third will have a brain
infection (ENCEPHALITIS), PNEUMONIA, or
infection of other organs. The other third will
have both. Respiratory distress, fever, skin
lesions, or convulsions are common herpes
symptoms in newborns.

Diagnosis Doctors may diagnose genital
herpes by symptoms alone, but there are also
several lab tests that can confirm the infection.
A specimen from the base of a lesion can iden-
tify the type of cell called giant cells, which
usually indicates a herpes virus. Herpes also
grows rapidly in tissue culture; specimens
from a new lesion can be identified within 48
hours in the lab. Blood tests can look for anti-
bodies to herpes; the newest blood tests can tell
the difference between type 1 and 2, but differ-
entiation is not clinically important as they
both behave and are treated in the same way.

Complications Rarely, herpes MENINGITIS
(infection in the lining of the brain or spinal
cord) or herpes encephalitis (infection in the
brain) follows an initial infection. In the past,
it was believed that there could be a link
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between herpes and cancer of the cervix; new
studies show that genital herpes probably has
no role in cervical cancer.

Treatment The antiviral drug acyclovir
(Zovirax) became available in the 1980s to
reduce the number and severity of attacks,
but it is not a cure, since it does not kill the
virus. Available in ointment, capsule, liquid,
and IV forms, capsules are usually used to
treat primary genital herpes or a severe recur-
rence, or to suppress frequent recurrences.
Taking acyclovir at the first sign of a recur-
rence—that is, during the tingling phase
before lesions begin—can shorten the healing
time from four to five days to one day.

People with more than six recurrences in a
year can take daily acyclovir to prevent recur-
rence. Most patients don’t take acyclovir for
more than three years. Very few people report
side effects with this drug.

IV acyclovir is given for severe primary
herpes for hospitalized patients. It is also
given to babies born with or exposed to her-
pes during birth.

Frequent sitz baths in lukewarm water fol-
lowing by drying sores with a hair dryer on
cool can ease the pain. A small amount of
petroleum jelly on the sores can reduce the
irritation during urination. Very painful sores
may be eased with an anesthetic ointment.
While sores are present, women should wear
loose cotton underwear, avoiding pantyhose
and tight pants.

Prevention Several vaccines are cur-
rently being tested in clinical trials, but no
vaccine is currently available to prevent gen-
ital herpes. At least two companies are in the
final stages of clinical trials for such a vac-
cine, however.

herpes simplex, type 1 (HSV1) One member
of the herpesvirus family that is usually asso-
ciated with infections of the lips, mouth, and
face. This virus was first described by the
Roman doctor Herodotus around A.D. 100 as
“herpetic eruptions” around the mouth dur-
ing fever. Recurrent episodes can be triggered

by stress, ultraviolet light, immune system
problems, or exertion. HSV1 is very similar to
HSV2, with a nearly identical genetic code.
Either type can infect the same body sites. See
also HERPES.

herpes simplex, type 2 (HSV2) A member of
the herpesvirus family that is usually associ-
ated with infections in the genital area. It may
also occur in newborns, who acquire the dis-
ease during birth. It is believed to infect one
out of every five people in the United States,
but only one third of those experience
symptoms.

Like its close cousin HSVI1, recurrent
episodes of HSV2 can be triggered by stress,
ultraviolet light, immune system problems, or
exertion. See also HERPES.

herpes zoster See SHINGLES.

Histoplasma capsulatum A fungal organism
that causes HISTOPLASMOSIS; it is a single bud-
ding yeast at body temperature and a mold at
room temperature. The fungus is spread by
airborne spores from soil contaminated with
bird droppings and is commonly found in the
Ohio and Mississippi River Valleys.

histoplasmosis An infection caused by
inhaling the spores of the fungus Histoplasma
capsulatum, commonly found in the Missis-
sippi River Valley. Infection confers immu-
nity for life. The disease is endemic in the
northern and central United States, Argen-
tina, Brazil, Venezuela, and parts of Africa.
Most people who inhale the spores aren’t
affected by them.

Cause The disease is caused by a type of
fungal organism that is a single, budding
yeast at body temperature and a mold at
room temperature. It is spread by airborne
spores from soil contaminated with excreta
from infected chickens, pigeons, and bats. In
rare cases when infection does occur, it is
either because a person has been exposed to
large quantities of the spores (such as pigeon




handlers) or because the patient’s immune
system is impaired, such as in AIDS.
Symptoms The primary form of the dis-
ease doesn’t usually produce any symptoms;
when it does, they include breathlessness,
cough, and joint pain. Spontaneous recovery
is usual, although small areas of calcification
in the lungs and lymph glands may remain.
In a few people (especially those with
impaired immune systems), the disease takes
a chronic, sometimes-fatal, form and spreads
throughout the body. Called progressive histo-
plasmosis, the disease resembles TUBERCULOSIS
and is characterized by ulcerating sores in the
mouth and nose; enlarged spleen, liver, and
lymph nodes; and severe infiltration of the
lungs, with fever, malaise, and a cough.
etween 50 to 100 people a year die from this
form of disease.
Diagnosis Examination of tissue or spu-
tum and history will help confirm disease.
Treatment There are antifungal agents of
different toxicities available if the illness is
severe enough to warrant treatment. The
severe form of histoplasmosis is treated with
the antifungal drug amphotericin B.
Prevention In contaminated, enclosed
environments (such as chicken coops) people
should avoid exposure to the dust and sur-
rounding soil. A protective mask, and spray-
ing areas with water, may help minimize
exposure. Avoid caves.

HIV  The acronym for HUMAN IMMUNODEF-
CIENCY VIRUS.

Hong Kong flu See INFLUENZA.

hookworm disease A condition caused by
small round blood-sucking worms that pene-
trate the skin (usually the feet), causing a red
itchy rash called ground itch. The worms,
which belong to the species Necator Ameri-
canus (New World hookworm) or Ancylostoma
duodenale (Old World hookworm), infest 1 bil-
lion people in tropical and Third World coun-
tries. One recent survey found that 17 percent
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of the people of China are infected. There is
some risk of contracting hookworms in the
United States.

Cause Hookworm larvae live in the soil
and infect humans by penetrating the skin.
Once inside the body, they travel to the lungs
and then inside the small intestine, where
they attach themselves and drain blood for
nourishment. Heavy hookworm infestation
can cause considerable damage to the intesti-
nal wall. While one hookworm extracts only a
fraction of a teaspoon of blood from the circu-
lation every day, more severe infestations can
be more serious; an infestation of 1,000 worms
can drain almost a cup of blood a day. If the
victim can’t replace the lost blood quickly
enough (as in the case of pregnant women or
children), this may cause an iron deficiency
and malnutrition. In children, chronic infesta-
tion with worms can lead to slowed growth
and impaired behavioral, cognitive, and
motor development. Occasionally, hookworm
disease may be fatal (especially to infants).
See also DIARRHEA AND INFECTIOUS DISEASE;
ANTIDIARRHEAL DRUGS.

Symptoms In minor infestations, there
may be no symptoms; in more severe cases,
the worms can cause abdominal pain, anemia,
cough, diarrhea, mental inertia, and pneumo-
nia in addition to the itchy rash.

Treatment Antihelminthic drugs (such as
mebendazole) kill the worms; improved diet
and blood transfusions may be necessary.
Unfortunately, many areas of the world where
infestation is a problem do not have access to
drug treatment.

Prevention Scientists are trying to
develop vaccines using hookworm-produced
proteins that would generate antibodies to
neutralize the anticlotting proteins and cut off
the worms’ food supply. Such a vaccine
would be of great help in areas where reinfes-
tation is a problem.

Of course, the best prevention is to
improve sanitation so that transmission can’t
occur, which is how hookworm disease was
eradicated from the southeastern United



140 hordeolum

States. This is more difficult in most Third
World countries.

hordeolum See STYE.

hospital-acquired infections Bacteria infec-
tions transmitted within hospitals pose one of
the greatest and most controllable threats in
the United States, where more than 5 percent
of hospital admissions and about 14 percent
of intensive care patients acquire an infection
during their stay. According to some esti-
mates, nosocomial (hospital-acquired) infec-
tions rank among the 10 leading causes of
death in the United States, with the incidence
of bloodstream infections doubling during
the 1980s. These infections today affect about
2 million patients each year in acute care
facilities and cost about $3.5 billion, accord-
ing to the Hospital Infections Program of
the National Center for Infectious Diseases,
CDC.

While the disease-causing organisms found
in hospitals can be virulent, the main problem
in hospital-acquired infection is that hospital-
ized patients usually have an underlying dis-
ease, invasive procedures, or impaired
immune function in the first place.

HPV See PAPILLOMAVIRUS, HUMAN.
HSV See HERPES.

human granulocytic ehrlichiosis See EHRLI-
CHIOSIS, HUMAN GRANULOCYTIC.

human immunodeficiency virus (HIV) A type
of retrovirus that causes AIDS (acquired
immunodeficiency syndrome). It is transmit-
ted through contact with infected person’s
blood, semen, cervical secretions, or cere-
brospinal fluid.

The HIV infects the T-helper cells of the
immune system, causing an infection with a
slow onset of symptoms. As the immune sys-
tem is destroyed, the patient becomes ill with

a variety of other infections such as Kaposi’s
sarcoma, pneumocystis carinii PNEUMONIA,
CANDIDIASIS, and TUBERCULOSIS.

The most important tests for detecting the
virus is the initial antibody tests that establish
the diagnosis of HIV. The screening test is
confirmed by a Western Blot test. Doctors
now monitor therapies and patients’” progress
by measuring the number of T4 lymphocytes
the patient has left. When the number of T4
lymphocytes nears 200 or fewer, the patient is
at high risk for other infections.

Recently, it has become possible to measure
the actual number of viruses present in the
blood. This test is called the viral load.

human papillomavirus (HPV) See PAPILLO-
MAVIRUS, HUMAN.

humidifiers and infectious disease The use of
a humidifier during the winter can help keep
mucous membranes moist and healthy—but
poorly maintained humidifiers can be the
source of infection.

The nose, throat, and lungs work best
when the air has a relative humidity of about
40 percent. If the air during the winter falls
below that level, moisture will be absorbed
into the heated air from the mucous mem-
branes. Since dried mucous membranes can’t
clean themselves, they become more vulnera-
ble to invasion from cold viruses. A well-
maintained humidifier can keep the air moist
and nose and throat moist.

But it’s imperative that the device is used
correctly. If the air becomes too humid, or the
machine isn't properly cleaned, mold and
dust mites can multiply.

To keep the risk of infection from molds or
bacteria to a minimum, don't let the humidity
rise above 40 percent and clean the water
reservoir in the humidifier daily with a vine-
gar solution.

HUS See HEMOLYTIC UREMIC SYNDROME.



immune response The body’s defensive reac-
tion to invading organisms that are recog-
nized as foreign to the body. The response
triggers the production of antibodies, lym-
phocytes (white blood cells), and other sub-
stances and cells that destroy the invaders.
See also IMMUNE SYSTEM; IMMUNITY; IMMU-
NIZATION.

immune system The human body protects
itself against invasion from a wide variety of
infectious diseases by an intricate combina-
tion of organs and cells called the immune
system. The network works most efficiently

when a person is well rested, eats a healthy

diet, and is not under too much stress. Of
course, genetics plays a part as well; some
people are born with stronger immune sys-
tems than others.

When a germ enters the body, the immune
system goes into action, triggering the white
blood cells called lymphocytes to attack. White
blood cells move throughout the body via the
organs of the immune system, including bone
marrow, lymph nodes, tonsils, adenoids, thy-
mus gland, blood, and lymphatic vessels. Lym-
phocytes come in two varieties: B cells, which
are produced in the bone marrow, and T cells,
which mature in the thymus gland. Both of
these cells produce antibodies that destroy bac-
teria and viruses. A third type of white blood
cell—the large phagocytes—surround invad-
ing microbes and swallow them.

This immune response is often the source
of all of the symptoms people experience dur-
ing an infection—chills, fever, aches, appetite
loss, fatigue, inflammation, and rash.

People whose immune system is not work-
ing well—such as patients with AIDS—have
more difficulty in fighting off invading germs.
This is why anyone with an impaired immune
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system gets sick more often, and more seri-
ously, with illnesses that might not even harm
someone whose immune system is working
properly. See also IMMUNE RESPONSE; IMMU-
NIZATION.

immunity The quality of being unaffected by
a particular disease or condition.

immunization A method of producing
immunity to disease through artificial means.
This is done through a vaccination, which is
an injection of treated antigens to stimulate
the body to produce its own antibodies to a
specific disease. The material in the vaccina-
tion may either be live bacteria, viruses
treated so that they are harmless, or dead
organisms or their products that are altered to
produce the same effect.

While the United States has produced
many vaccinations to deal with a variety of
infectious disease, the only infection that has
been eradicated throughout the world is
SMALLPOX.

Preschoolers are the most vulnerable to
communicable disease, which is why infants
soon after birth are started on a U.S. govern-
ment-required series of immunizations. While
at present there are a series of shots that must
be given to protect against childhood dis-
eases, within the next five years scientists pre-
dict there may be one vaccine to protect
against six diseases.

Immunization is not straightforward, how-
ever. Some vaccines are perceived by the pub-
lic as carrying a risk, especially the pertussis
part of the DPT (diphtheria-pertussis-tetanus)
vaccine, which had been linked to seizures
and other serious side effects. In response to
these concerns, a safer acellular version of the
pertussis vaccine is now in use.
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Reports from health departments estimate
that less than half of American children are
properly immunized by age two; in the inner
city, the rate drops to less than a third. Since
1991, most insurance companies cover chil-
dren’s immunizations, and some health
departments offer free shots.

While a serious illness precludes a vaccina-
tion, minor colds with low fevers do not inter-
fere with immunization. Slight soreness and
swelling at the injection site are normal and
are not an indication that the child should not
finish the series of shots. Antibiotics pre-
scribed for another illness will not interfere
with the vaccination except the oral typhoid
vaccine.

A child should NOT be vaccinated if she
has had a serious allergic reaction to a pre-
vious shot. Anyone who has a severe allergy
to eggs should not receive the MMR
(measles-mumps-rubella), INFLUENZA, or YEL-
LOW FEVER vaccines. A child with serious ill-
ness should be not vaccinated until fully
recovered.

immunizations for adults Anyone over age
65 should get several vaccines, including a
tetanus diphtheria (Td) every 10 years, an
INFLUENZA vaccine each fall, and one dose of
pneumococcal polysaccharide vaccine with a
booster every six years for transplant recipi-
ents, patients without a spleen, or anyone
with chronic kidney failure. See also IMMU-
NIZATION; VACCINE.

immunizations for chronic disease patients
Anyone with chronic heart disease, lung
problems, diabetes, kidney disease, or sickle
cell disease should have the pneumococcal
vaccine and an INFLUENZA vaccine each fall.
See also IMMUNIZATION; VACCINE.

immunizations for health care professionals
Several immunizations are suggested for any-
one who works in the health care field and
comes into contact with patients. These

include the HEPATITIS B vaccine (Recombivax
or EngerixB) in a three-dose series; INFLUENZA
vaccine every fall, MMR (measles-mumps-
rubella) vaccine unless there is proof of
immunity; and Td. See also IMMUNIZATION;
VACCINE.

immunizations for homosexual males/hetero-
sexuals with multiple partners Anyone with
this sexual history should receive the HEPATI-
TIS B vaccine in a three-dose series, plus rou-
tine vaccines recommended for adults. See
also IMMUNIZATION; VACCINE.

immunizations for institutionalized patients
Developmentally disabled residents of group-
living institutions should receive a HEPATITIS B
vaccine in a three-dose series, since these
patients have a high rate of hepatitis B. They
should also receive an INFLUENZA vaccine
each fall. See also IMMUNIZATION; VACCINE.

immunizations for kidney disease patients
Anyone undergoing hemodialysis or who has
had a kidney transplant should receive the
three-dose series of HEPATITIS B, an INFLUENZA
vaccine each fall, and the PNEUMOCOCCAL
VACCINE. See also IMMUNIZATION; VACCINE.

immunizations for patients with impaired
immune systems Anyone with an impaired
immune system should receive an INFLUENZA
vaccine each fall, and a one-time PNEUMOCOC-
CAL VACCINE with a booster in six years.
Those with HIV infection should also receive
these two vaccines, plus the primary series of
the HAEMOPHILUS INFLUENZAE TYPE B conju-
gate vaccine (Hib). Also indicated are two
doses of the measles-mumps-rubella (MMR)
vaccine and the inactivated poliovirus vac-
cine if not immune or without previous vacci-
nation.

Patients who have had their spleen
removed should have both the pneumococcal
and meningococcal vaccine. See also IMMU-
NIZATION; VACCINE.



immunizations for pregnant women Preg-
nant women who are not immune to MEASLES,
MUMPS, or rubella should receive these live
virus VACCINES right after delivery. Otherwise,
pregnant women should receive a booster
dose of tetanus (Td) if more than 10 years have
passed since the last vaccine, together with a
HEPATITIS B vaccine if the woman is at risk of
exposure because of lifestyle or contact with a
carrier. She should receive an INFLUENZA vac-
cine if she has medical conditions that warrant
this. She should only receive YELLOW FEVER
and polio vaccines if she is traveling to an area
where there is a high risk of exposure, and
travel can’t be put off until after delivery. See
also IMMUNIZATION.

immunizations for public safety workers
Several immunizations are suggested for any-
one who works in the public safety field.
These include the HEPATITIS B vaccine (Recom-
bivax or EngerixB) in a three-dose series;
INFLUENZA vaccine every fall; MMR (measles-
mumps-rubella) vaccine unless there is proof
of immunity. See also IMMUNIZATION; VACCINE.

immunizations for research lab workers For
those who work in research labs, anyone who
handles specimens that contain poliovirus
should receive inactivated poliovirus VACCINE
in the absence of three doses of oral polio vac-
cine. Anyone who works with PLAGUE bacte-
ria should have a plague vaccine (the
three-dose primary series, with boosters every
one to two years). Scientists who work with
ANTHRAX bacteria (Bacillus anthracis) should
receive the anthrax vaccine. Finally, people
who work with RABIES virus should have the
rabies preventive vaccine. See also IMMUNIZA-
TION.

immunizations for veterinarians Vets and
animal handlers should receive a RABIES vac-
cine and blood test every two years, with a
booster if necessary. Those working in west-
ern states should also receive a PLAGUE vac-
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cine in a three-dose primary series, with
boosters every one or two years. See also

" IMMUNIZATION.

immunoglobulin  Any of five distinct anti-
bodies present in the blood and bodily secre-
tions. In response to specific antigens,
immunoglobulins are formed in the bone
marrow, spleen, and all lymphoid tissue of
the body (except the thymus). Kinds of
immunoglobulins include IgA, IgD, IgE, IgG,
and IgM.

impetigo, bullous Also called staphylococcal
impetigo, this is a superficial skin infection
caused by Staphylococcus aureus bacteria.

Symptoms Thin-walled flaccid bullae that
rupture easily and contain fluid ranging from
clear to pus. After rupture, the base quickly
dries to a shiny veneer, which looks different
than the thicker crust found in common
impetigo. Lesions are usually found in groups
in one area.

Treatment As with common impetigo,
bullous impetigo is treated with antibiotics.
Topical treatment is not helpful. Septic com-
plications are rare but can occur. See also
IMPETIGO, COMMON.

impetigo, common A superficial skin infec-
tion most commonly found in children caused
by streptococcal bacteria. Impetigo should be
treated as soon as possible to avoid spreading
the infection to other children and to prevent
a rare complication—a form of kidney disease
called acute glomerulonephritis.

Impetigo is spread by touching and is usu-
ally found on exposed body areas such as the
legs, face, and arms. Because impetigo is
spread quickly through play groups and day
care, children with the infection should be
kept away from playmates and out of school
until the sores disappear.

Symptoms The condition starts as tiny,
almost imperceptible blisters on a child’s skin,
usually at the site of skin abrasion, scratch, or
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insect bite. Most lesions occur on exposed
areas, such as the face, scalp, and extremities.
The red and itchy sores blister briefly, then
begin to ooze for the next few days, leaving a
sticky crust. Untreated, the infection will last
from two to three weeks. It is most prevalent
during hot, humid weather.

Treatment Parents shouldn’t let impetigo
run its course but instead get treatment for
children immediately to avoid spreading the
infection to other children. Oral antibiotics
that kill strep are given for 10 days.

Complications Rarely, impetigo can lead
{o possible kidney disease known as acute
glomerulonephritis. In this case, the patient’s
immune system makes antibodies to the strep,
which unfortunately are harmful to the
patient’s own kidneys.

Prevention Cleanliness and  prompt
attention to skin injury can help prevent
impetigo. Impetigo patients and their families
should bathe regularly with antibacterial
soaps and apply topical antibiotics to insect
bites, cuts, abrasions, and infected lesions
immediately. Impetigo in infants is especially
contagious and serious. To prevent spreading,
pillowcases, towels, and washcloths shouldn’t
be shared and should be washed with
antibacterial soaps and chlorine bleach.
impetigo, staphylococcal See IMPETIGO, BUL-
LOUS.
impetigo, streptococcal See IMPETIGO, COM-
MON.

infant botulism See BOTULISM.

infection control The policies and proce-
dures of a health facility aimed at reducing
the risk of hospital-acquired or community-
acquired infections spreading to others. See
also HOSPITAL-ACQUIRED INFECTIONS.

infectious disease Any illness that is caused
by a specific microorganism. Infectious dis-

eases are a large and important group of con-
ditions; they remain the major cause of death
throughout the world. According to the World
Health Organization, the 1997 “world’s dead-
liest diseases” are all infectious. In order, they
are: PNEUMONIA, DIARRHEA, TUBERCULOSIS,
MALARIA, HEPATITIS B, AIDS, MEASLES, TETANUS,
WHOOPING COUGH, and ROUNDWORM.

Cause Infectious disease-causing organ-
isms make up a number of well-defined
groups: the most important are viruses, bacte-
ria, and fungi, together with three smaller
groups (the rickettsiae, chlamydiae, and
mycloplasmas). All of these organisms are
fairly simple and can quickly multiply in tis-
sue. In addition, the more complicated para-
sites (PROTOZOA, worms, and FLUKES) spend
only part of their life inside human tissue; col-
onization of a human being by one of these
parasites is usually referred to as an infesta-
tion, not an infection.

Prevention Many serious infectious dis-
eases can be avoided by IMMUNIZATION; by
using condoms, practicing good hygiene, and
avoiding contact with animal feces. For travel
outside the developed world, extra immu-
nizations and careful measures to guard
against insects can help.

Symptoms Symptoms of infectious dis-
eases are caused partly by the damage done
to cells and tissues by the microorganisms
and the toxins (poisons) they release. Symp-
toms are also caused by the body itself as it
tries to fend off the attack. The strength of a
patient’s immune system can strongly influ-
ence how quickly and how well the infection
is fought off. One of the most common signs
of infection is fever.

One of the problems with infectious dis-
eases is that there is usually a time lapse (the
“incubation period”) during which the person
has the infection but does not experience
symptoms. Often, the victim can transmit the
infection during this period; some people may
never develop symptoms, but can still pass on
the disease. This is how an epidemic can



begin and become established before preven-
tive measures can be taken. This is particu-
larly devastating if the disease has a long
incubation period and fatal outcome, such as
in AIDS.

Treatment Treatment for infectious dis-
eases often involves antibiotics and other
antimicrobial drugs. Because some organisms
are susceptible only to certain antibiotics, doc-
tors must carefully choose which medication
to prescribe. The “miracle drug” antibiotics
such as PENICILLIN and tetracycline have been
so often prescribed—and often misused by
patients—that they have encouraged the
microbes to develop resistance and even
immunity. The result: infections that are
nearly impossible to treat. Today, doctors are
seeing infections that are no longer treatable
because the bacterium is resistant to every
antibiotic ever developed. Drug companies
have begun working on new antibiotics, but
these new drugs are years away from
approval and widespread use.

Over the past 100 years, many of the devel-
oped countries believed they were gradually
winning the war against infectious diseases
due to better sanitation, pest control, personal
hygiene, and quarantines. Effective drugs
were developed as were vaccines to provide
immunity against certain illnesses. The gen-
eral health and good nutrition of most people
in the developed countries bolstered their
immune systems and improved survival
Unfortunately, just as scientists were feeling
most complacent, the picture began to change.

During the past 20 years, 30 new diseases
have emerged to threaten the health of hun-
dreds of millions of people. For many of these
diseases there is no treatment, cure, or vac-
cine. The mortality rate from infectious dis-
ease between 1980 and 1992 increased from 41
to 65 deaths per 100,000. Even discounting
AIDS, deaths in the United States from infec-
tious diseases has risen 39 percent over these
years. Overuse of medicine, human settle-
ment of uninhabited areas, international
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travel, and poverty have combined to pro-
duce a devastating spread of infectious. dis-
eases, according to the World Health
Organization.

There is still no really effective medicine
against viruses, which do not respond to
antibiotics. Treatment for the viral diseases
remains primarily symptomatic: controlling
pain, fever, inflammation, and fluid intake.

As people push farther and farther into the
tropical rain forests, they are coming into
more frequent contact with deadly microbial
diseases that have been circulating among
animals for centuries. Diseases have been
crossing over from animal to man and back
again for years, but only in recent history
could germs take advantage of space-age
transportation linking countries and conti-
nents around the globe. While the deadly yet
rare infections are frightening enough, there
are diseases today in the United States hospi-
tals that cannot be cured.

Many organizations such as the National
Council on International Health and the
American Public Health Association are
working with governmental agencies like the
Centers for Disease Control and the U.S.
Agency for International Development to
develop a plan to meet the growing threat of
infectious diseases. The CDC, calling infec-
tious diseases a “global crisis,” notes that new
diseases are emerging just as old diseases,
such as TB and PLAGUE, are returning to kill
again. Many of these older diseases have
developed resistance to modern drugs.
Experts say today that the world will be lucky
to make it through the next 30 years without a
new pandemic.

MONONU-

infectious  mononucleosis See

CLEOSIS.
infectious parotitis See MUMPS.

influenza (flu) A contagious respiratory
infection that often occurs in EPIDEMICS. The
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disease is most dangerous not in itself, but
because it can lead to PNEUMONIA, especially
among older people and those with impaired
immune systems. When complicated by
pneumonia, the flu is the sixth most common
cause of death in the United States, killing
20,000 Americans.

Influenza occurs most often in the winter
months. Although illnesses like the flu may
occur in summer, these are usually caused by
other viruses. Every year as winter begins, the
flu spreads across the globe; in the United
States, up to 50 million people will be
infected. The flu is responsible for about three
days of lost work per adult, and field studies
indicate the attack rate ranges from a low of
about 10 percent in people over age 65 to a
high of 36 percent in children from ages 1 to
18. At the peak of a typical epidemic, up to 22
percent of all physician visits are for flulike
symptoms.

While more than 90 percent of flu-related
deaths occur among the elderly, children
under age 5 and women in the third trimester
of pregnancy are also at higher risk for com-
plications. The word flu is a slang term that
applies to a variety of types of viral GAs-
TROENTERITIS (stomach or intestinal flu),
which are not really related to the true respi-
ratory influenza caused by influenza virus.

History Influenza is as old as human his-
tory; the mysterious 430 B.C. deadly plague in
Athens may have been caused in part by
deadly flu viruses. Historians also suspect
that the mighty army of Charlemagne was
destroyed by a flu epidemic of AD. 876. The
first true recorded flu pandemic occurred in
the 16th century. In 1647, the flu was causing
havoc in North America up through New
England, where it was known variously as
“jolly rant,” “grippe,” and “the new acquain-
tance.” Its current name was bestowed after
the 1732 epidemic in the American colonies,
when English doctor John Huxham linked the
disease with an old Italian folk word that
linked colds, cough, and fever to the “influ-

ence” of the stars. About every 20 to 50 years,
another pandemic (worldwide epidemic)
sweeps across Earth, with yearly local epi-
demics in between. Major pandemics
occurred in 1627, 1729, 1788, 1830, 1847, 1872,
1890, 1918, 1957, and 1968.

Several times in this century, influenza has
appeared as a much more serious pandemic;
these major episodes occur when the flu virus
undergoes an “antigenic shift” in which one
flu subtype is replaced by a different strain for
which the population has not developed anti-
bodies. Therefore, everyone is extremely sus-
ceptible to infection.

Still, because there were far more deadly
diseases to worry about, even in the begin-
ning of this century the flu did not attract
much medical attention until the great Span-
ish flu pandemic of 1918, the worst of the pan-
demics, killing 10 million more people than
did World War I. In the United States alone,
550,000 people died. The Spanish flu of 1918
left about 21 million dead out of about 1 bil-
lion cases before it vanished; scientists still
don’t know where it went and worry that
another outbreak could occur. Its name was
particularly insulting to Spaniards, since this
particular pandemic appeared to have actu-
ally begun in the United States.

The 1918 pandemic was not restricted to
the big cities, although more than 20,000 New
Yorkers were killed in the fall of 1918. Whole
Inuit villages in Alaska were decimated, and
Samoa lost 20 percent of its people.

Since World War II, vaccines have helped
cut the death rate, which was very low in the
1957 pandemic of Asian flu, and in the 1968
pandemic. In 1976, an outbreak of swine flu in
Fort Dix, New Jersey, set off alarms through-
out the United States, since it was swine flu
that was believed to have caused the mass
mortality in 1918, although no one knows for
sure. Then-president Gerald Ford signed a
law providing $135 million for a vaccine cam-
paign that reached about a quarter of the pop-
ulation. The United States and Canada set up



a crash mass vaccination program; however,
when some people who had been vaccinated
developed Guillain-Barre syndrome (a rare
type of temporary paralysis) the United States
canceled its program. The dreaded pandemic
never developed, and the U.S. government
eventually paid about $93 million in damages
to Guillain-Barre victims.

Cause The influenza virus was first
named Hemophilus bacterium influenzae, but
this was never proved conclusively. In the
same year, W. Smith, F. W. Andrewes, and P. P.
Laidlaw proved the cause of influenza was a
virus that was experimentally transmissible to
ferrets. This virus is now identified as
influenza A. Influenza B virus was discovered
in 1940, and influenza C was identified nine
years after that. At the moment, the virus
exists as one of these three types. However,
types A and B mutate quickly; several strains
of each of these types now exist. The three
basic flu types have variants that are desig-
nated according to where they first strike,
such as New Jersey (A), Bangkok (A), and so
on. The 1957 and 1968 Asian flu pandemics
were caused by strains of type A.

The highly contagious infection is spread
by direct contact or via droplets and dust in
the air over short distances from patients who
are coughing or sneezing. The virus can also

survive for hours in dried mucous, so dirty |

tissues should be carefully disposed of. Any-
one can catch the flu, regardless of age, sex, or
race, but certain groups are more likely to
develop complications of the disease. Deaths
occur primarily among those over age 65, or
those with certain chronic diseases.

The contagious period varies, but it proba-
bly starts the day before symptoms appear
and extends for about a week.

An attack will confer immunity to the spe-
cific strain only. Because the viruses that cause
flu are always changing (mutating), people
who have been infected or who have gotten a
flu shot in other years may become infected
with a new strain.

influenza 147

Symptoms About one or two days after
exposure, symptoms of flu develop suddenly,
with fever, headache, and body aches. Intesti-
nal symptoms are uncommon. The throat is
sore, dry, and red. A cough appears on the
second or third day, followed by a drop in
fever with drenching sweats by the third to
fifth day. As the fever drops, the patient
becomes highly susceptible to secondary bac-
terial invasion. Fatigue and depression may
last for weeks afterward.

Although most people are sick for only a
few days, some people have a much more
serious illness (such as pneumonia) and may
need to be hospitalized.

Diagnosis There is no easy way to diag-
nose influenza. While the virus can be iso-
lated from the throat, and antibodies can be
found in the blood, these tests are expensive
and slow. Diagnosis is usually made on the
basis of the symptoms and the occurrence of
other cases in the area.

Treatment There is no specific cure for the
flu. No known antibiotic has any effect on any
type or strain of virus, although antibiotics
may be used to treat a secondary bacterial
pneumonia. Treatment is usually aimed at
reducing fever and relieving symptoms. Rest
and liquids are usually adequate.

In addition to the vaccine, two oral pre-
scription drugs (amantadine and rimanta-
dine) may prevent or reduce the severity of
influenza A but are not effective against type
B (which accounts for 30 percent of flu cases).
Rimantadine (Flumadine) or amantadine
(Symmetrel) are designed to shorten illness by
preventing the flu virus from reproducing.
They work best if taken as soon as the flu
strikes. Rimantadine is a closely related prod-
uct that produces fewer side effects and can
be used safely by adults; it is being tested for
safety in children.

Side effects, including nausea, insomnia,
and impaired concentration affect about 1 in
every 30 patients. Amantadine causes similar
side effects in 1 of every 10 patients; it’s
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cheaper than rimantadine when bought as a
generic. An antiviral may help even if you've
been sick for several days, but once you start
to get better they probably won’t be very
effective.

Prevention Routine vaccination against
the flu is the most important way to control
the disease. Vaccines are available through
personal physicians or the local health depart-
ment. Research has shown that even in years
when new strains emerge, people in high-risk
groups who get yearly flu shots tend to have
milder illnesses and are less likely to be hospi-
talized with complications due to influenza A.

The first practical vaccination against the
flu was developed in 1943 with killed viruses
of both types A and B. Because the influenza
viruses are constantly evolving, the vaccines
must continually be updated; as new strains
of the virus appear, they are included in the
vaccine.

Each year, scientists at the U.S. Centers for
Disease Control and the World Health Orga-
nization make an educated guess about which
kind of flu will predominate during the next
winter season. These two groups maintain a
global network that collects data required to
select strains for the coming flu season’s vac-
cine, and monitor the occurrence of especially
severe epidemics. A similar process is under-
taken in Europe by the WHO and various
national authorities there.

In this country, for example, when devel-
oping the flu vaccine for the winter of
199495, CDC scientists studied flu viruses
from 1,500 samples around the world. They
chose in March 1994 to include vaccine made
from three strains, A-Texas, B-Panama, and A-
Shangdong; four drug companies then manu-
factured 70 million doses of vaccine.

The U.S. Public Health Service recom-
mends annual vaccination only for those most
likely to develop complications from
influenza. This includes anyone over age 65 or
anyone with a chronic debilitating disease
such as heart disease, chronic respiratory dis-

ease (such as asthma, bronchitis, or emphy-
sema), or a chronic metabolic disorder (such
as diabetes). Other people at high risk are resi-
dents of nursing homes and other institutions
housing patients of any age with serious long-
term health problems, people with kidney
disease, cystic fibrosis, anemia, asthma, can-
cer, or immunological disorders. In addition,
household contacts of high-risk people, and
health care workers who care for those at high
risk, should be vaccinated. The shots are 70 to
80 percent effective in preventing flu.

Immunity to the strains of flu in a particu-
lar vaccine occurs within about a week or two
of getting the shot. Because the vaccine is
made from killed virus, you can’t get the flu
from a shot.

Because the viruses that cause flu are
always changing (mutating), people who
have been infected or who have gotten a flu
shot in other years may become infected with
a new strain. Because of this and because
immunity from an earlier flu shot can
decrease the next year, people in high-risk
groups should be vaccinated each year.

People with severe allergies to eggs should
avoid the shot.

In the fall of 1997, a limited recall of flu
vaccine was necessary for the first time since
flu vaccines had been distributed because cer-
tain batches did not fully protect against the
disease. Those who had been immunized
with the weakend vaccine were asked to be
revaccinated to protect against disease.

New research California scientists are
preparing to conduct human tests of an
aspirin-sized pill containing an ingredient
that rids lab animals of flu symptoms within a
day. The drug works by disrupting an enzyme
found on the surface of major strains of flu
virus. Scientists at Gilead Sciences in Foster
City were expected to try the drug on Euro-
peans in 1997 to see if it has the same effect on
humans as it did on mice and ferrets. While
ferrets contract the same type of flu that
humans get, scientists cautioned that often,



drugs that work in animals don’t always
work in humans. Swiss pharmaceutical giant
Hoffmann-La Roche will carry out the trials in
collaboration with Gilead. The company is
planning on testing the drug in the United
States in late 1997.

In other flu-related research, scientists have
discovered that continuous high stress could
interfere with the efficacy of the flu vaccine by
interfering with the body’s ability to mount a
defense against the flu virus. They suggest
that older patients who are under stress
should be sure to get a yearly flu shot.

Moreover, recent research suggests that
annual fall vaccinations could also keep
working-age people healthier and more pro-
ductive, reducing wintertime sick days by
about a third. Up to this time, flu shots for the
87 million younger workers had been consid-
ered to be a matter of personal choice. The
new study found that while healthy adults
face little risk of dying from the flu, prevent-
ing it still has advantages. First, those getting
shots have fewer bouts of upper respiratory
illnesses of any kind, miss less work, and
have lower medical bills.

Researchers are also working on a new
cold-adapted influenza vaccine, a type of
needleless vaccine that would be adminis-
tered as a nasal spray. Doctors hope such a
spray would be as effective as a shot, but far
more convenient, since it could be adminis-
tered by patients themselves with a doctor’s
prescription.

Scientists are also investigating a better
type of vaccine that is genetically engineered,
containing a purified recombinant version of
a flu virus surface protein. Currently licensed
vaccines contain killed flu virus produced
using chicken eggs. They protect from 70 to 90

" percent of young adults but are much less
effective in the elderly. The new vaccine,
being developed by MicroGeneSys of Meri-
den, Connecticut, can be produced faster with
fewer side effects (such as arm pain and ten-
derness at the injection site). Because the
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experimental vaccine contains fewer impuri-
ties, it can be used at higher doses with less
chance of toxicity. And since it doesn’t contain
any egg proteins, it can be given to patients
with allergies to eggs. See also AVIAN FLU.

insects and disease There are at least 1 mil-
lion known species of insects in the world,
and most are either harmless or helpful to
humans. The harmful ones, however, are
capable of causing sickness in many ways,
such as by becoming parasites to humans, liv-
ing underneath the skin or on the body sur-
face, or spreading disease on their feet and
legs. Biting insects can spread infectious
organisms, including MALARIA and FILARIASIS,
LEISHMANIASIS, ONCHOCERCIASIS, CHAGAS DIS-
EASE (American TRYPANOSOMIASIS), African
trypanosomiasis, and so on.

Insects are found everywhere on the
planet, from the poles to the equator, from the
highest elevations to the level of the sea. At
any one time, there are about 10 quintillion
individual insects flying or crawling around
on the earth, as they've been doing for the
past 400 million years. In fact, insects are
among the most successful life forms that
have ever lived, outnumbering humans one
billion to one. More than half of all known
species—and three quarters of all known ani-
mal species—are insects. But there are plenty
of insects out there yet to be classified: any-
where from 3 to 30 or more unknown species
for every one that has been identified. Most
insect-carried diseases are confined to the
tropics and subtropics, but some are begin-
ning to appear in the United States.

To cut down on the chance of mosquito
bites, travelers should use mosquito nets and
wear clothes that cover the body. The most
effective repellent is DEET, which should be
used carefully and sparingly and is not rec-
ommended for children. High concentrations
(over 35 percent) should be avoided. Travelers
should also buy a flying-insect killing spray to
use in living and sleeping quarters during the
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night. For even more protection, clothing and
bed nets can be sprayed with permethrin, an
insect repellant licensed for use on clothing
only. If used correctly, permethrin will repel
insects from clothing for several weeks.
Portable mosquito bed nets, DEET, and per-
methrin can be bought in hardware or back-
packing stores.

interferon A natural protein produced by
cells infected with a virus that has the ability
to interfere with viral growth. Interferon is
active against many viruses, but specific inter-
ferons are effective only against the virus that
produced them. There are three types of inter-
ferons: alpha, beta, and gamma.

The substances were discovered in 1957
by two researchers at the National Institute
for Medical Research in London. The two
(Alick Isaacs and Jean Lindenmann) showed
that the protein secreted by infected cells did
not interact with viruses directly; instead,
the substance induces diseased cells and
their neighbors to make still other proteins
that could prevent invading viruses from
replicating.

Researchers have also discovered that
interferons are not a single molecule but that
there are various forms, all of which are able
to interfere with viral infection. These mole-
cules belong to the family of cytokines—small
proteins that carry signals from one cell to
another.

The important part that interferons play in
the immune system cannot be overestimated.
Interferons influence the activity of almost
every part of the immune system, boosting
the body’s ability to fight off attacks to most
disease-causing microbes, including bacteria
and parasites as well as viruses. Interferons
can also inhibit cell division, which may
explain in part why they can often impair the
growth of cancer cells. One type of interferon

has even been found to help maintain early
pregnancy in several animal species.

Because this protein is so important to the
body’s health, scientists have been concentrat-
ing on ways to harness its activity to fight dis-
ease. While initial hopes that interferon
would prove to be a magic cure for all disease
has proved to be unfounded, they have been
approved by the U.S. Food and Drug Admin-
istration to treat seven diseases, including
chronic HEPATITIS C, genital WARTS, KAPOSI'S
SARCOMA, and multiple sclerosis.

isolation precautions Procedures (including
isolating in a private room) designed to pre-
vent a patient from infecting others or from
being infected by them. Complete isolation is
used if a patient has a contagious disease, such
as TUBERCULOSIS, that can be transmitted to
others by direct contact and airborne droplets.
All people entering the patient’s room must
wear masks, gowns, caps, and gloves, which
are afterward burned or sterilized. Bed linen,
eating utensils, bedpans, and other items that
touch the patient also are sterilized. Even
though they wear gloves, nurses must wash
their hands after each nursing task.

Partial isolation is ordered if a patient’s dis-
ease is transmitted in a more limited fashion;
for example, only by breathing (as in WHOOP-
ING COUGH) or only by contact with infected
skin (such as IMPETIGO), blood (as in AIDS), or
feces (as in CHOLERA).

Reverse isolation is used to protect a patient
whose resistance to infection is very low or
nonexistent. Air entering the room is filtered,
and visiting is limited; everyone who visits
must wear caps, gowns, masks, and gloves.
Bed linen and all items used by the patient are
sterilized. In severe cases, such as patients
who are undergoing bone marrow transplan-
tation, the patient is placed in an isolator or in
a room ventilated with special purified air.



jail fever A nickname for TYPHUS.
Japanese encephalitis See ENCEPHALITIS,
JAPANESE.

Jarisch-Herxheimer reaction A reaction fol-
lowing treatment for SYPHILIS (and other
intracellular infections) caused by the wide-
spread death of antigens. The syndrome is
named for the 19th-century Austrian derma-
tologist Adolph Jarisch, who first described it.

The reaction is often accompanied by
headache and fever and is more common in
those with early syphilis. There are no proven
ways to prevent the reaction.

jock itch The common term for tinea cruris,
a common fungal infection of the genital area.
It is most common among males and in the
fropics.

Cause The infection is caused by certain
fungi of the species Trichophyton, Microsporum,
or Epidermophyton floccosum. These fungi live
on skin tissue, hair, and nails. The fungi are
transmitted by sharing towels, benches, or
shower stalls in locker rooms. Since fungi
grow best in warm, moist environments, they
thrive in hot, humid weather and among men
who sweat a lot, wear tight clothing, or who
are obese.

Symptoms Jock itch is a mild but annoy-
ing infection characterized by reddened, itchy,
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scaly areas spreading from the genitals out-
ward to the inner thighs. The rash may be dry,
crusted, bumpy, or moist; the scrotum is not
usually affected. Some people are prone to
jock itch and are often reinfected.

Diagnosis A fungal culture from skin
scrapings will provide a definite diagnosis.
However, it may be difficult to differentiate
jock itch from other yeast infections in the
groin. It is important to have the condition
correctly diagnosed.

Treatment Antifungal drugs (such as
miconazole and clotrimazole) are often pre-
scribed as a lotion, cream, or ointment to ease
the itchy rash.

The area should be bathed well with soap
and water, removing all scabs and crusts, fol-
lowed by application of antifungal cream on
all lesions. Treatment should be continued for
some time after the symptoms have passed to
make sure the fungi has been eliminated and
to prevent recurrence. Mild infections on the
skin surface may require treatment for up to
six weeks.

In very severe cases, or if there is no
improvement with the cream after a few days,
some people require oral medication.

Complications Scratching the rash can
lead to additional skin infection.

jungle fever The common name for YELLOW
FEVER.
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Kaposi’s sarcoma A condition characterized
by malignant skin tumors that is mainly
found in patients with AIDS. Before the devel-
opment of the AIDS epidemic, Kaposi’s sar-
coma was a fairly rare condition that
developed slowly and was seen almost exclu-
sively in elderly Italian and Jewish men. It is
also sometimes associated with diabetes,
malignant lymphoma, or other disorders. In
patients with AIDS, it is highly aggressive
with widespread tumors.

Kaposi’s sarcoma was named for the 19th-
century Austrian dermatologist Moritz
Kaposi, who first identified the disease. It also
has been called idiopathic multiple pig-
mented hemorrhagic sarcoma, or multiple
idiopathic hemorrhagic sarcoma.

Symptoms Blue-red to brown nodules
usually start on the feet and ankles, spread
farther up the legs, and then appear on the
hands and arms. In those with AIDS, tumors
also often affect the gastrointestinal and respi-
ratory tracts, where they may cause severe
internal bleeding.

Treatment For mild cases, low-dose radi-
ation therapy is usually effective; for more
severe cases, anticancer drugs are necessary to
slow the development of tumors. There is no
cure.

Kaposi’s varicelliform eruption See ECZEMA,
HERPETICUM.

Kawasaki disease A serious yet relatively rare
rash found mostly in infants and children
under age five. It is known medically as muco-
cutaneous lymph node syndrome. While it is
possible to experience the syndrome more
than once, recurrence is extremely rare.

Cause Little is known how the syndrome
is spread or how a person contracts it,
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although it does not appear to be transmitted
from one person to another. Since outbreaks
occur, it is suspected to be related to an infec-
tious agent. However, a genetic predisposi-
tion has been indicated.

Symptoms Most patients experience a
high fever (lasting more than five days) that
does not respond to antibiotics. There may
also be irritability, swollen lymph nodes, red
eyes, lips, throat, and tongue. The rash may
cover the entire body and may be followed by
peeling of the skin on hands and fingers.

Treatment Most patients are treated in the
hospital, where they can be watched and
given aspirin and immunoglobulins.

Complications The most common com-
plication is a ballooning of the vessels of the
heart (coronary artery aneurysm). Other
organs may also be involved. Between 1 and 2
percent of patients die of the disease and its
complications.

Prevention There are no known ways to
prevent the disease.

kerion An inflamed area of the skin that
develops as an immune reaction to a fungus
(usually scalp RINGWORM).

Symptoms Kerion is characterized by a
red, pustular swelling that lasts for up to two
months and may leave a scar and permanent
loss of hair from the affected area. See also
TINEA.

Treatment While the swelling may heal
without treatment, applications of ichthamnol
paste and antifungal agents are used also.

kidney disorders, infectious Infection of the
kidney is called PYELONEPHRITIS. The infection
often occurs when there is an obstruction of
the flow of urine through the urinary tract,
leading to stagnation of urine. The cause of



the obstruction may be a kidney defect pre-
sent at birth, a kidney stone, bladder tumor,
or enlarged prostate. Pyelonephritis also can
result from spread by the blood stream.

TUBERCULOSIS of the kidney is caused by
infection carried by the blood from elsewhere
in the body (usually the lungs).

kitchen infections The dirtiest area of the
home, teeming with unseen microbes and
deadly organisms, is the kitchen. Disease-
causing organisms are found everywhere in
the average American kitchen—in the
sponges, dish towels, sink, and countertops.
The diseases they cause kill more than 9,000
Americans every year, primarily the very
young, the very old, and those with impaired
immune systems. The cost of treating food-
borne infections alone range from $5 billion to
$22 billion, according to the U.S. General
Accounting Office. Food-borne infections
occur far more often in food prepared in the
home kitchen than in commercial restaurants.

While state and federal agencies compile
statistics about widespread infections traced
to food and food-preparation areas, many
cases of individual illness are never reported.
Studies that have looked at this area have dis-
covered that household exposure to food-
borne pathogens is the primary source of
illness. For example, from 1989 to 1991 in Eng-
land and Wales, 86 percent of the 2,766
reported outbreaks of SALMONELLA infection
involving more than one person appeared to
originate in the home.

Bacteria tend to concentrate in the sink, the
drain, and kitchen sponges, according to
researchers. In one study, most of the 75 dish-
cloths and 325 sponges sampled from home
kitchens contained large numbers of virulent
bacteria, including ESCHERICHIA COLI and
strains of Salmonella, PSEUDOMONAS AERUGI-
NOSA, and STAPHYLOCOccus. If a sponge
remains moist, the number of live microbes
does not decrease for two weeks. Bacteria can
survive for at least two days in a damp
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sponge that gradually dries in the air. On dry
surfaces, however, bacteria can survive for no
more than a few hours. They can colonize
even stainless steel, which is not really as
smooth as it looks.

If they are not removed immediately,
microbes produce an organic substance that
allows them to survive sprays of water, light
rubbing, and even weak detergent solutions.
As other types of microbes appear, they form
a biofilm that further protects them.

Cutting boards are another source of conta-
mination in the kitchen. While there have
been conflicting reports about whether plastic
or wooden cutting boards were more likely to
contain germs, recent research suggests that
the differences between the two depend on
how moist they are. A dry wooden board
absorbs moisture and draws the bacteria into
its pores.

Fortunately, it is possible to remove these
germs from kitchen surfaces. A brisk scrub-
bing with detergent dissolves food and
microbes on metal surfaces. A follow-up rinse
with dilute bleach will remove even the most
tenacious organisms.

Wood, because of its organic building
blocks, will react with bleach, neutralizing its
ability to kill germs. Instead, it is possible to
hand scrub microbes from the surface of new
wooden or plastic cutting boards using soap
and water. However, it is not possible to
decontaminate plastic boards that are scarred
by knives, and bacteria below the surface of a
wooden board are not removed by hand
scrubbing, and can remain alive for several
hours. Microwave heating has successfully
killed both E. coli and Staph microbes on cut-
ting boards. After 10 minutes on high heat in
an 800-watt home microwave oven in one
study, a medium-sized board emerged bone
dry and free of live microbes both on and
below the surface. Wetting the board first
sped up the time it took to kill microbes,
suggesting that the microbes probably boiled
to death.
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The microwave can be used to disinfect
other kitchen items, including dry cellulose
sponges (30 seconds); wet sponges take
longer (1 minute). Dry cotton dishcloths
required only 30 seconds, but took three min-
utes when wet.

No amount of microwaving disinfected
plastic boards, since their surfaces never got
hot enough to kill the microbes. However,
studies have shown that the normal cycle in a
dishwasher can sterilize even well-used plas-
tic boards.

In the future, it may be possible to buy self-
disinfecting appliances, packaging, and build-

ing materials. It is already possible to pur-
chase sponges with bacteria-killing com-
pounds in the cellulose. Antimicrobial cutting
boards are already on the market, and the
Japanese are marketing plastic bags that claim
to emit germ-killing radiation.

Klebsiella A genus of bacteria named for
19th-century German bacteriologist Theodore
A. E. Klebs, who first identified it. The bacte-
ria, which appear first as small plump rods
with rounded ends, cause several respiratory
diseases including BRONCHITIS, SINUSITIS, and
some forms of PNEUMONIA.



La Crosse encephalitis See ENCEPHALITIS.

lassa fever A recently discovered viral infec-
tion found in the tropical regions of the world,
especially West Africa; epidemics have been
recognized in Nigeria, Sierra Leone, and
Zaire. The disease is a major public health
concern because it is highly contagious and
can cause a severe or fatal illness. The rapid
spread of the infection has been clearly identi-
fied in the case of hospital outbreaks.

Due to the highly contagious nature of this
illness and because the mode of transmission
is not understood, strict isolation precautions
must be followed when this fever is sus-
pected.

Cause The lassa virus has been found in
one species of rodent, but the exact mode of
transmission to humans is unclear. The virus
is found in all body fluids of an infected per-
son and remains in urine for several weeks
after recovery.

Symptoms One to three weeks after infec-
tion, the symptoms begin with an increasingly
high fever, vomiting, cough, and general
weakness that lasts for several days.

Diagnosis If a person has traveled to
West Africa and has a severe fever within
three weeks of the return, the illness should
be reported to a physician who would test for
lassa fever.

Treatment At the present time there is no
known treatment for lassa fever. Symptoms
are treated and patients should be made as
comfortable as possible. Strict isolation proce-
dures must be maintained.

Legionella pneumophilia A small gram-
negative bacterium that causes LEGIONNAIRES’
DISEASE.
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Legionellosis Another name for LEGION-
NAIRES’ DISEASE.

Legionnaires’ disease A bacterial infection
that can take one of two distinct forms:
Legionnaires’ disease or Pontiac fever.
Legionnaires’ disease is the more severe form
of infection, which includes PNEUMONIA; Pon-
tiac fever is a milder illness.

An estimated 10,000 to 15,000 people are
diagnosed with Legionnaire’s disease each
year; an additional unknown number are
infected with the Legionella bacterium but
rarely have any symptoms. Cases have been
identified throughout the United States and in
several foreign countries and is believed to
occur worldwide.

Outbreaks usually occur in the summer
and early fall, but cases may occur year-
round. Between 5 and 15 percent of known
cases of Legionnaires’ disease have been fatal.

Throughout the spring of 1994, about 30
passengers on weekly cruises from New York
City to Bermuda came down with the disease;
after the cruise ship stopped sailing, the
source of infection was discovered to be sand
filters used in the whirlpool baths.

People of any age may contract the disease,
but it usually affects middle-aged or older
people (especially those with chronic lung dis-
ease and smokers). Anyone with an impaired
immune system or who takes drugs that
impair the immune system are at higher risk.
Pontiac fever, on the other hand, commonly
occurs in healthy individuals and resembles a
flulike illness more than pneumonia.

The disease was named for its first identi-
fied outbreak, which occurred in 1976 during a
Legionnaire convention at the Bellevue-Strat-
ford Hotel in Philadelphia; 182 Legionnaires
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became ill and 29 died. Most of them had
preumonia, and because doctors didn’t know
what the men had, they called it “legionnaire’s
disease.” In January 1977, scientists identified
the bacterium that causes the disease and real-
ized it had also caused outbreaks before 1976;
nevertheless, the name remained.

Cause Legionnaires” disease (and a sepa-
rate variety called Pontiac fever) is caused by
the bacterium Legionella pneumophila transmit-
ted by breathing in bacteria carried in water
droplets through the air. The bacteria live in
water and get into air-conditioning cooling
towers and circulate throughout a building.

Outbreaks have occurred after persons
have inhaled spray from a contaminated
water source (such as air-conditioning cooling
towers, whirlpool spas, or showers) in work-
places, hospitals, or other public places. Infec-
tion isn’t spread from one person to another,
and there is no evidence of people becoming
infected from auto air conditioners or house-
hold window air conditioners.

Legionella can be found in many different
water systems, but the bacteria reproduce best
in warm, stagnant water such as is found in
some plumbing systems and hot water tanks,
cooling towers and condensers of large air-
conditioning systems, and whirlpool spas.

Symptoms Between 2 and 10 days after
exposure, symptoms of fever, chills, and
cough appear. The cough may be dry or pro-
duce sputum; some patients may also experi-
ence muscle aches, headache, fatigue, loss of
appetite, and diarrhea.

Symptoms in Pontiac fever usually appear
within a few hours to two days.

Diagnosis It is difficult to distinguish
Legionnaires’ disease from other types of
pneumonia by symptoms alone. Other tests
are needed for diagnosis. Lab tests may show
decreased kidney function; chest X-rays
reveal pneumonia.

A diagnosis requires special tests not nor-
mally performed on suspected cases of pneu-
monia: looking for bacteria in sputum, finding

antigens in urine, and comparing antibody
levels in two blood samples three to six weeks
apart. Experienced doctors are the most
important diagnostic tool, since lab tests take
several days to months.

Treatment Erythromycin is the recom-
mended antibiotic for Legionnaires’ disease;
sometimes, rifampin may be used in severe
cases. Pontiac fever does not require medica-
tion.

Prevention Outbreaks must be reported
to the health department. The disease can be
prevented by better design and maintenance
of cooling towers and plumbing systems in
order to limit the growth and spread of
bacteria.

After the 1994 outbreaks on a cruise ship,
public health officials met with industry repre-
sentatives and issued more strict health guide-
lines. The new rules require changing hot tub
filters more often, testing the water hourly,
raising the chlorination level, and improving
maintenance intervals. Consumers booking a
cruise can ask their booking agent whether the
cruise ship adheres to the new guidelines. It is
also possible to find out how a ship scored on
its most recent sanitary inspection by writing
to the U.S. Public Health Service, 1015 N.
America Way, Ste. 107, Miami, FL 33132. A
score of more than 86 is acceptable.

Leishmania A genus of protozoan parasite
transmitted to humans by any of several
species of sand flies. Infestation causes one of
a variety of diseases called LEISHMANIASIS.

leishmaniasis A variety of diseases that affect
the skin and mucous membranes caused by
infection with single-celled parasites. More
than 350 million people in 88 countries of the
world are presently at risk; 12 million people
are already affected by the disease, which is
fatal in one form.

At least three types of the disease affect the
skin, one is common in the Middle East,



North Africa, and the Mediterranean; the oth-
ers are found in Central and South America.

Cause The parasites that transmit the
infection belong to the genus Leishmania, a
protozoa transmitted by the bite of a tiny
‘insect called the phlebotomine sand fly. Of
500 known species, only 30 of them carry the
disease, and only the female sand fly trans-
mits the protozoan, infecting itself with the
parasites contained in the blood it sucks from
its host. During a period of 4 to 25 days, the
parasite continues its development inside the
sand fly, where it is transformed. When the
infectious female sand fly feeds on a fresh
source of blood, its sting inoculates its new
victim with the parasite.

The sand fly is found throughout the tropi-
cal and temperate regions of the world. The
female lays its eggs in the burrows of rodents,
in the bark of old trees, ruined buildings,
cracks in house walls, and in rubbish.

Symptoms There are several types of this
disease, with a wide range of symptoms. The
visceral type—also known as kala azar—is
characterized by irregular bouts of fever,
weight loss, swelling of spleen and liver, and
anemia. Untreated, this form of leishmaniasis
is fatal almost 100 percent of the time. In
mucocutaneous leishmaniasis, lesions can par-
tially or completely destroy the mucous mem-
branes of the nose, mouth, and throat and can
cause severe disfigurement. The cutaneous
form of the disease produces skin ulcers on
exposed parts of the body such as the arms,
legs, and face, causing many lesions (some-
times up to 200) and severe disability. Most of
the time the patient is permanently scarred.

Treatment It is essential to understand
the different geographic strains of the differ-
ent parasites in order to properly treat the dis-
ease. All forms of this disease can be treated
effectively with drugs (such as sodium sti-
bogluconate or glucantime) given by injec-
tion. All types of this disorder with secondary
bacterial infection should also be treated with
antibiotics.
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Prevention No effective vaccine currently
exists. Insect control is important in the con-
trol of the disease.

leprosy A chronic bacterial infection (also
called Hansen’s disease) that damages nerves
in the skin, limbs, face, and mucous mem-
branes. Untreated leprosy can lead to severe
complications, which can include blindness
and disfigurement, but leprosy can be cured
with proper medication. Contrary to popular
belief, it is not highly contagious. While the
disease still carries a significant stigma,
patient care has become integrated with rou-
tine health care. Anti-leprosy organizations
have fought to repeal stigmatizing laws and
practices; patients are no longer referred to as
“lepers.”

Although leprosy is one of the oldest dis-
eases in human history, it was not until 1873
that Armauer Hansen first identified the
bacilli under a microscope. Today there are
about 20 million leprosy patients in 87 coun-
tries, primarily in Asia, Central and South
America, and Africa, but probably fewer than
20 percent have access to treatment. India has
the highest prevalence of leprosy, followed by
Brazil. In the United States, there are more
than 6,000 known cases. Most are found in
California, Florida, Hawaii, Louisiana, New
York, and Texas. There are about 200 new
cases each year in the United States, and
12,000 new cases each week around the
world. Approximately 16 percent of the new
cases of leprosy are children.

History Ancient religious traditions asso-
ciated with leprosy continued to influence
social policy well into the 20th century. Lep-
rosy was first mentioned as a curse in Shinto
prayers of 1250 B.C; it was also mentioned in
some Egyptian legends to explain the exodus
of the Hebrews. For hundreds of years, those
with leprosy were taken to a priest, not a doc-
tor, and were found “guilty,” not sick.

These customs led to the forcible confine-
ment of patients in “leprosaria” or leper
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colonies; their children, whether infected or
not, were denied an education in community
schools. In eighth-century France, leprosy was
considered grounds for divorce, and the
Roman empire enforced banishment. Some
countries passed legislation providing for the
compulsory sterilization of leprosy patients
because of fears that the condition was heredi-
tary. Others would not permit patients to han-
dle the nation’s currency. Others “steam
treated” patients’ letters before allowing them
in the mail, and some countries did not allow
patients to vote. In medieval Europe, leprosy
patients had to carry a “clapper” to warn oth-
ers that a person with leprosy was approach-
ing. Even as late as 1913, state Senator G. E.
Willett of Montana was forced to give up his
seat after he was diagnosed with leprosy.

Religious customs also affected many treat-
ments for leprosy. In 250 B.C,, Chinese patients
pricked their swollen limbs to let out the “foul
air.” Ramses II of Egypt believed that people
with leprosy who used his water wells would
be cured. And in medieval Europe, it was
believed that leprosy could be cured by the
touch of a king.

Historically, topical treatments ranged
from turtle soup, whiskey, and various poul-
tices (onion, sea salt, and urine in Egypt;
arsenic and powdered snake bones in China;
water mixed with blood of dogs and infants
under age two in Scotland; elephants’ teeth;
the flesh of crocodiles, snakes, lions, and
bears). Other ingredients ranged from car-
bolic acid, creosote, phosphorus, mercury, and
iodine, and plant extracts included madar,
cashew-nut oil, gurjum oil, or chaulmoogra.

The idea of caring for patients with leprosy
became popular among missionaries follow-
ing Biblical directives and the teachings of
Jesus; this service became fashionable about
AD. 1100 in Europe, after Crusaders (includ-
ing a king) returned with the disease. Special
hospitals were built, operated, and supported
by cathedrals, but when the outbreak of
Bubonic Plague in the 1300s wiped out entire

populations, patients with leprosy began to be
segregated again. Some countries seized the
property of those with leprosy before burning
them alive.

Leprosy is erroneously associated with the
Old Testament, where references to tsara’ath, a
term that most closely translates to “leprosy,”
actually refers to a broad spectrum of prob-
lems that affected cloth, leather, linen, and
house walls as well as humans. Most medical
historians doubt that leprosy even existed
among the Hebrews in Moses’ time. Biblical
scholars also have problems with the transla-
tion of the Greek term lepra partly because the
Greeks had a specific term for leprosy. The
Greek word lepra was most likely used to
mean a variety of severe skin diseases. Greek
medical writings later than the third century
B.C. provide the earliest clinical references to
modern leprosy. No mention of leprosy
occurs in the New Testament after the
Gospels. .

Cause Leprosy is caused by a rod-shaped
bacterium, MYCOBACTERIUM LEPRAE, that is
spread in droplets of nasal mucus. A person is
infectious only during the first phase of the
disease, and only those living in prolonged
close contact with the infected person are at
risk. Leprosy is probably spread by droplet
infection through sneezing and coughing. In
those with untreated leprosy, large amounts
of bacteria are found in nasal discharge; the
bacteria travel through the air in these
droplets. They can survive three weeks or
longer outside the human body, in dust or on
clothing.

Although relatively infectious, leprosy is
still one of the least contagious of all diseases.
This—together with the fact that only 3 per-
cent of the population are susceptible to lep-
rosy—means that there is no justification for
the practice (still prevalent in some countries)
of isolating patients. Only a few people are
susceptible because most people acquire a
natural immunity when exposed to the
disease.



Most of the body’s destruction is caused
not by bacterial growth but by a reaction of
the body’s immune system to the organisms
as they die. In lepromatous leprosy, damage is
widespread, progressive, and severe. Tubercu-
loid leprosy is a milder form of the disease.

Symptoms Damage is first confined to
the nerves supplying the skin and muscles,
destroying nerve endings, sweat glands, hair
follicles, and pigment-producing cells. It first
causes a lightening (or darkening) of the skin,
with a loss of feeling, and sweating. Some
types of the disease produce a rash of bumps
or nodules on the skin. As the disease pro-
gresses, bacilli also attack peripheral nerves;
at first patients may feel an occasional “pins
and needles” sensation or have a numb patch
on the skin. Next, patients become unable to
feel sensations such as a light touch or tem-
perature. Gradually, even hands, feet, and
facial skin eventually become numb as mus-
cles become paralyzed. Delicate connections
between nerve cells and nerve endings are
severed, and whole sections of the body
become totally numb. For example, if the
nerve above the elbow is affected, part of the
hand becomes numb and small muscles
become paralyzed, leading to curled fingers.

When a patient can no longer sense pain,
the body loses the automatic withdrawal reflex
that protects against trauma from sharp or hot
objects, leading to extensive scarring or even
loss of fingers and toes. Muscle paralysis can
lead to further deformity, and damage to the
facial nerve means eyelids can't close, leading
to ulceration and blindness. Direct invasion of
bacteria may also lead to inflammation of the
eyeball, also leading to blindness.

Treatment Several antibiotic agents are
effective against leprosy and are best used in
combinations of two or three. This multidrug
therapy is the current preferred treatment: it
combines dapsone, clofazimine, and rifampin.
Multi-drug therapy was developed as leprosy
bacilli became resistant to the sulfone drug
dapsone alone after decades of constant use.
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The most powerful of these three drugs is
rifampin, a drug first used against tuberculo-
sis and found to be effective against leprosy in
1968. Particular combinations of these drugs
were recommended in 1984 by the World
Health Organization as standard treatment
for mass campaigns against leprosy.

The three drugs are often distributed in
blister packs containing a month’s supply of
pills; dapsone is taken daily, clofazimine is
taken every other day, and rifampin is taken
monthly. Now there are more than 1 million
people receiving these drugs worldwide, and
more than 1 million others who have already
completed treatment.

While the medication can usually cure lep-
rosy within six months to two years, patients
are no longer contagious within a few days
after treatment begins. To prevent a relapse,
treatment needs to be administered for at least
two years after the last signs of the disease
have disappeared. In the United States,
patients are eligible for treatment by the Pub-
lic Health Service at special clinics and hospi-
tals, or at the Gillis W. Long Hansen'’s Disease
Center in Louisiana, the only institution in the
United States devoted primarily to treatment,
research, training, and education related to
leprosy. Eleven regional centers, located pri-
marily in major urban areas, treat those with
leprosy on an outpatient basis.

No vaccine for leprosy is available because
scientists have not been able to grow cultures
in lab environments. However, about 95 per-
cent of the population is immune to leprosy,
which occurs naturally in armadillos.

Post-treatment care After leprosy is
cured, patients must learn to watch for
wounds and injuries they cannot feel and must
wear special shoes to protect insensitive feet.

leptospirosis A bacterial disease character-
ized by a skin rash and flulike symptoms
caused by a spirochete bacterium excreted by
rodents. Also known as autumn fever, there
are about 100 cases and a few deaths reported
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in the United States each year. Leptospirosis is
considered to be a disease that is reemerging
in this country and is possibly the most com-
mon disease that rats carry and transmit to
humans in the United States. There are sev-
eral strains of the organism; infection with
one usually provides immunity to that organ-
ism alone, but not to other strains.

Although the disease is not new in the
United States, it is hard to diagnose and its
prevalence may be unknown. Those espe-
cially at risk are urban patients who complain
of flulike symptoms (especially during the
summer) and who could have been exposed
to rat urine or to pools of infected water in
alleys and parks of the inner city.

Unrecognized leptospirosis might be com-
mon in city dwellers; one 1992 Baltimore
study found 16 percent of blood samples
taken at an STD clinic were positive for lep-
tospirosis. An earlier study found that about a
third of children tested in Detroit also had
been exposed. None of the inner-city patients
had been diagnosed with leptospirosis.

Cause The infectious disease is caused by
the spirochete Leptospira interrogans transmit-
ted in the urine of wild or domestic animals,
especially rats, livestock, and dogs. People get
the disease when broken skin or mucous
membranes contact the infected urine or
water, soil, or vegetation. The bacteria survive
best in warm water (72 degrees F) that is stag-
nant; most cases have been reported from
swimming, wading, or splashing in pools,
streams, or puddles that were contaminated
with animal urine.

In addition to urban dwellers, leptospirosis
is an occupational disease of farmers, sewer
workers, or others whose job requires contact
with animals (especially rats). Most victims
are male teenagers and young adults. Lep-
tospirosis is not usually transmitted from per-
son to person.

Symptoms Leptospirosis has two phases.
After an incubation period of up to three
weeks, the first phase begins with an acute ill-

ness of sudden headache, fever and chills,
severe muscle aches, and skin rash appears.
Up to 10 percent of infected patients develop
a serious systemic form of the illness, called
Weil’s syndrome. This phase starts a few days
after the fever drops; fever will return and
bacteria may spread to the brain, causing
MENINGITIS. Other serious symptoms include
jaundice, confusion, depression, or decreased
urine. The kidneys are often affected, and
liver damage is common. People infected with
this potentially fatal form of leptospirosis are
usually very ill and are often hospitalized.

Leptospirosis is often mistaken for viral
meningitis or HEPATITIS, but its two distinct
phases separate it from those infections.

Diagnosis The disease is diagnosed using
specific blood, urine, or fluid tests available
through state public health laboratories. If
positive, they are sent to the Centers for Dis-
ease Control and Prevention lab for confirma-
tion. However, it takes up to a month to get a
final determination. A physician must request
such testing; it is not routinely done, and local
labs do not ordinarily perform these tests.
However, researchers have developed an
experimental test that can detect within 24
hours tiny amounts of the bacterium’s genetic
material. The test has not yet been validated.

Treatment Tetracycline and erythromycin
are effective, and in about one third of cases
patients improve rapidly. Fluid replacement is
essential if jaundice or other signs of severe
illness occur. Kidney dialysis may be needed
in some cases.

Complications Untreated patients may
develop Weil’s syndrome, a severe form of
leptospirosis that can cause permanent kid-
ney and liver damage; most patients recover,
but sometimes the disease is fatal.

Prevention The disease can be prevented
by good sanitation practices, including using
boots and gloves in hazardous places and
practicing rodent control. It is common prac-
tice to immunize livestock and dogs against
the disease, but even vaccinated animals can



shed the bacteria in urine for a long time and
infect humans.

lice Small wingless insects about the size of
a sesame seed, with six legs and claws for
grasping the hair; they feed on human blood.
Lice are crawling insects that cannot jump or
fly. Lice are divided into three species: Pedicu-
lus humanus capitis (head louse), Pediculus
humanus corporis (body louse), and Phthirius
pubis (the crab, or pubic louse). All three have
flat bodies that measure up to 3 mm across.

Head lice live on and suck blood from the
scalp, leaving red spots that itch intensely and
can lead to skin inflammation (dermatitis)
and skin infection (impetigo). The females lay
a daily batch of pale eggs, called “nits” that
attach to hairs close to the scalp; the nits hatch
in about a week, and the adults can live for
several weeks.

Head lice are not simply a plague of the
poor, but are found among people of all walks
of life. About 6 million cases of head lice occur
each year among U.S. schoolchildren between
ages 3 and 12, even among those who sham-
poo daily. Children are most often affected by
contracting the lice through direct contact,
usually at school by sharing hats, brushes,
combs, or headrests. Pets cannot get head lice.

Because lice move so quickly, it is usually
the nits that will be seen on the hair shaft. Nits
are the tiny eggs of a louse that are yellow
when newly laid, turning to white once they
hatch. Nits are small, oval-shaped eggs that
are “glued” at an angle to the side of the hair
shaft. They hatch within eight days, and the
empty eggshells are carried outward as the
hair grows. Both head and pubic lice lay eggs
at the base of hairs growing on the head or
pubic area. Nits can be seen anywhere on the
hair, especially behind the ears and at the
back of the neck.

Nits should not be confused with hair
debris, such as fat plugs or hair casts. Fat
plugs are bright white irregularly shaped
clumps of fat cells stuck to the hair shaft. Hair
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casts are thin, long cylinder-shaped segments
of dandruff encircling the hair shaft; they are
easily dislodged.

Lice infestations are diagnosed by the pres-
ence of nits; by calculating the distance from
the base of the hair to the farthest nits, it’s
possible to estimate the duration of the
infestation.

All nits must be removed, according to the
National Pediculosis Association. Since no lice
pesticide kills all nits, any nits left on the hair
can be confusing; thorough nit removal will
reduce or eliminate the need for more treat-
ments.

Nits can be removed with a special nit
removal comb, with baby safety scissors, or
with the fingernails.

Head lice and their nits can also be found
on eyebrows and eyelashes. If one person in a
family has head lice, all family members
should be checked. However, only those who
are infested should be treated with lice
pesticide.

Body lice live and lay eggs on clothing next
to the skin, visiting the body only to feed.
Body lice affect people who rarely change
their clothes.

Crab lice live in pubic hair or (rarely)
armpits and beards. Pubic lice are commonly
known as “CRABS” because they resemble a
crab under the microscope. Crab lice cause
incessant itching, are visible to the naked eye,
and are easily transmitted during sex. It's also
possible to pick them up from sheets or tow-
els. They can live away from the host’s body
for up to one day, and the eggs can survive for
several days. Affected patients who don't
wash underwear, sheets, and towels in hot
enough water are likely to be reinfected.

Treatment For head lice, lotions containing
malathion or carbaryl kill lice quickly; the
lotion should be washed off 12 hours after
application, followed by combing the hair
with a fine-toothed comb to remove dead lice
and nits. Shampoos containing malathion or
carbaryl are also effective if used repeatedly
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over several days. Combs and brushes should

“be plunged into very hot water to kill any
attached eggs. The National Pediculosis Asso-
ciation discourages the use of lindane prod-
ucts (such as Kwell), because they appear to
be potentially more toxic and no more effec-
tive than other treatments. Still, no product
kills 100 percent of nits. Lice medications are
not intended to be used on a routine or pre-
ventive basis.

All lice-killing medications are pesticides,
and therefore should be used with caution. A
pharmacist or physician should be consulted
before using or applying pesticides when the
person is pregnant, nursing, or has lice or nits
in the eyebrows or eyelashes or has other
health problems (such as allergies). Head lice
pesticides can be absorbed into the blood-
stream; therefore, they should not be used on
open wounds on the scalp or on the hands of
the person applying the medication. These
pesticides should not be used on infants and
should be used with caution on children
under age two. Instead, lice and nits can be
removed manually or mechanically.

The product should be used over a sink
(not a tub or shower) to minimize pesticide
absorption and exposure to the entire body.
Eyes of the affected individual must be kept
covered while administering the pesticide.

All nits must be removed from the hair
shaft. Bedding and recently worn clothing
should be washed in hot water and dried in a
hot dryer. Combs and brushes should be
cleaned and then soaked in hot (not boiling)
water for 10 minutes. Lice sprays should not
be used, according to the National Pediculosis
Association. Vacuuming is the best way to
remove lice and attached nits from furniture,
mattresses, rugs, stuffed toys, and car seats.

Neighborhood parents and the child’s
school, camp, or child care provider should be
notified of the infestation. Children should be
checked once a week for head lice.

Body lice can be killed by placing infested
clothing in a hot dryer for five minutes, by

washing clothes in very hot water, or by
burning.

Pubic lice can be treated with an over-the-

counter treatment, including A-200 Pyrinate,
Rid, and Nix or with Kwell, a prescription
medication (not recommended for use by
pregnant women).
For more information about lice, contact. The
National Pediculosis Association, PO. Box 149,
Newton, MA 02161 or call (800) 446-4NPA. For
more information about head lice treatment, write for
a free brochure to: The Office of Public Affairs, Non-
prescription Drug Manufacturers Association, 1150
Connecticut Avenue NW, Washington, DC 20036.

Listeria monocytogenes A species of bacteria
that infect many domestic and wild animals
and in humans cause MENINGOENCEPHALITIS
and sometimes infections of the womb. See
also PREGNANCY AND INFECTIOUS DISEASE;
LISTERIOSIS.

listeriosis A food-borne illness that may
cause no symptoms in healthy people but that
is particularly dangerous to a fetus or new-
born, the elderly, and people with damaged
immune systems. The illness is common
among cattle, pigs, and poultry.

Listeriosis occurs in about 7.5 cases for
every 1 million people. Once thought to be
exclusively a veterinary problem, it was iden-
tified as a human disease in 1981 when a
Canadian outbreak was linked to tainted cole
slaw made from cabbage grown in soil fertil-
ized with Listeria-infected sheep manure.
Four years later, another outbreak was traced
to Mexican-style soft cheese in California,
which sickened 150 people including many
pregnant women, resulting in newborn
deaths.

From 1987 to 1992, the government recalled
cooked products from 27 firms, including hot
dogs, bologna and other luncheon meat,
chicken salad, ham salad, sausages, chicken,
sliced turkey breast, and sliced roast beef.
Cheese, dairy, sandwich, prepared salad, and



smoked fish recalls from 1987 to 1992
included 516 products from 105 firms.

Cause Listeriosis is caused by one
species in a group of bacteria called Listeria
monocytogenes, found in cow’s milk, animal
and human feces, soil, and leafy vegetables.
In the past 10 years, there have been several
_ outbreaks that seem to have been linked to
the ingestion of soft cheeses (such as feta,
some types of Mexican cheeses, Camembert,
blue-veined cheeses) and deli-type lunch-
meats. One recent study found that 20
percent of hot dogs tested contained the bac-
terium L. monocytogenes. Those with impaired
immune systems may catch the disease from
undercooked chicken.

The bacteria is remarkably tough, resisting
heat, salt, nitrite, and acidity much better than
many other organisms. It can survive on cold
surfaces and can multiply slowly at tempera-
tures as low as 34 degrees F. (Refrigeration at
40 degrees F or below stops the multiplication
of many other food-borne bacteria.) Freezing
the food will stop the bacteria from multiply-
ing, and commercial pasteurization will elimi-
nate the organism in dairy products. Listeria
does not change the taste or smell of food.

When Listeria is found in processed prod-
ucts, the contamination probably occurred
after processing (rather than due to poor heat-
ing or pasteurizing).

Listeriosis also can be spread through sex-
ual contact, although it is not known how
common this is.

Babies can be born with listeriosis if their
mothers eat contaminated food during preg-
nancy. Pregnant women are 20 times more
likely than other healthy adults to get listerio-

sis; about one third of all cases happen during

pregnancy. However, it is newborns rather
than their mothers who suffer the most seri-
ous effects of infection during the pregnancy.
Patients with AIDS are 300 times more
likely to get listeriosis than healthy people.
Others at increased risk include persons with
cancer, diabetes, kidney disease, those who
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take glucocorticosteroid drugs, or the elderly.
While healthy adults and children sometimes
become infected, they rarely become seriously
ill.

Symptoms Healthy adults may not have
any symptoms at all or may experience a flu-
like illness with fever, muscle aches, and nau-
sea or diarrhea. If infection spreads to the
nervous system, it can cause a type of menin-
gitis, leading to symptoms including
headache, stiff neck, confusion, loss of bal-
ance, or convulsions.

If a pregnant woman develops the infec-
tion, she may experience fever, tiredness,
headache, sore throat, dry cough, or back
pain. After a few days she will feel better but
notice that the fetus is not moving; she may
miscarry up to the sixth month or go into
labor prematurely; some infants may be still-
born.

If the fetus is affected early in the preg-
nancy, the baby will probably be born prema-
turely, with low birth weight and very ill,
with breathing problems, blue skin, and low
body temperature. If the baby survives, there
may be a bloodstream infection or MENINGITIS.
Half of these babies die, even if treated.
Fetuses affected later in the pregnancy may be
carried to term with normal birth weight; if
infected during delivery, they may develop
meningitis; 40 percent may die. Some surviv-
ing babies may have permanent brain damage
or mental retardation.

Complications Adults with impaired
jmmune systems may develop MENINGITIS
with fever, intense headache, nausea, and
vomiting. This is followed by delirium, coma,
collapse, and shock; sometimes, abscesses and
skin rash appears.

Diagnosis There is no routine screening
test for susceptibility during pregnancy as
there is for rubella and some other infections.
A blood or spinal fluid culture will reveal the
infection. During pregnancy, a blood test is
the most reliable way to diagnose the infec-
tion.
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Treatment Antibiotics are most helpful in
pregnant women to prevent disease in the
fetus. Babies with listeriosis receive the same
antibiotics as adults, although a combination
of antibiotics may be used until diagnosis is
certain. Even with prompt treatment, some
infections result in death, especially those
with other serious medical problem:s.

Prevention While most people don’t have
to worry about the disease, scientists at the
Atlanta-based Centers for Disease Control
warn that pregnant women, the very old, and
those with damaged immune systems might
want to avoid deli-counter foods and soft
cheeses (there is no risk for hard cheese,
processed slices, cottage cheese, or yogurt).
Those at risk are advised to cook hot dogs to a
steaming 160 degrees for several minutes to
avoid contamination; hot dogs at restaurants,
ball parks, etc., should be avoided, since cook-
ing temperatures can’t be verified. One study
found that garlic inhibits the growth of this
harmful bacteria in the intestine, probably
because of a sulfur compound found in fresh
garlic.

liver fluke See FLUKE; SCHISTOSOMIASIS.
lockjaw See TETANUS.

loiasis (loaisis or loaiasis) A form of the trop-
ical parasitic disease FILARIASIS caused by an
infestation of the Loa loa worm, which may
travel for 10 or 15 years underneath the skin
and causes an inflammation known as a cal-
abar swelling.

Sometimes the migrating worms can be
seen underneath the conjunctiva in the eye.
Commonly called the eye worm, the name loa
loa actually means “worm worm.” The dis-
ease is limited to the region of the rain forests
in the Congo River area in central and west-
ern Africa and equatorial Sudan; it is espe-
cially common in Cameroon and on the
Ogowe River. An estimated 20 million people
are infected with the worm; in the Congo

River basin, up to 90 percent of villagers in
some areas are infected.

Cause The disease is acquired through
the bite of an infected African deer fly. Once
inside the body, the infective larvae develop
slowly into a mature adult (the process takes
about a year). During this period, it lives and
moves around underneath the skin. In peri-
ods of growth and development, Loz loa
makes frequent excursions through the con-
nective tissues, where it is often noticed by
the victim. Adult worms (which live for up to
15 years) move in the subcutaneous tissues
where the female deposits the microfilariae.
Microfilariae may become apparent in the vic-
tim’s blood within five to six months of infec-
tion and may remain in the blood for as long
as 17 years. They move into peripheral blood
during the day and into the lungs at night.

Symptoms Symptoms of loiasis generally
don’t appear until several years after the bite
of the infected fly, although they have been
known to appear within four months. Most of
the symptoms observed in victims infected
with Loa loa occur during periods when the
migrating adults appear near the surface of
the skin. The worms often appear near the
eye, where they can be easily seen and
extracted before they damage the conjunctiva.

Allergic reactions to the migrating worms
can cause calabar swellings in the arms and
legs, triggered by metabolic products from the
worm that sensitize the victim. The painful
swellings develop quickly and last three to
five days, appearing when the worms are still
and disappearing when the worms move on.
Recurrent swelling can create painful cystlike
enlargements of the connective tissues around
the tendons.

Occasionally, the adult worm migrates into
the conjunctiva and cornea, causing pain and
swelling.

Dying worms can cause chronic abscesses.

Diagnosis Lab diagnosis is based on find-
ing microfilariae during the day, or adults in
the subcutaneous tissues.



Treatment Diethylcatbamazine has been
the preferred drug for the past 40 years, and
usually cures the disease, and may also be
useful as a preventive measure. The drug kills
both worms and microfilariae. However, it
should be used with caution in patients with
heavy infestations of worms, since this can
provoke eye problems. Antihistamines and
prednisone may be needed to ease allergic
reactions due to the disintegration of microfi-
lariae.

Complications Caucasians may experi-
ence a strong allergic response, causing giant
hives and swelling of the mucous membranes
accompanied with fever. Evidence of heart or
kidney problems may be found in up to 20
percent of these cases.

Prevention Repellents containing DEET or
dimethyl phthalate, wearing long pants, and
sleeping in well-screened areas are important
ways to protect against insects.

lower respiratory tract infections See RESPI-
RATORY TRACT INFECTIONS.

lung fluke See FLUKE; SCHISTOSOMIASIS.

Lyme disease A recently identified tick-borne
illness whose hallmark symptom is a bull’s-
eye red rash surrounding the tick bite.
Untreated, Lyme disease can cause a host of
problems, including arthritis and disorders of
the heart and central nervous system. It is
most commonly found in the northeast coastal
states from Maine to Maryland, in the upper
Midwest, and on the Pacific coast. It is most
often contracted ‘in the late spring or early
summer when ticks are abundant, although it
may occur whenever the temperature is above
40° F for several consecutive days.

While the disease has been portrayed in
sometimes frightening fashion in the media,
most of the time it is easily treated and does
not progress to the chronic stage. It probably
causes severe long-term effects in less than 10
percent of untreated patients; moreover,
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recent studies indicate that many people who
think they have Lyme disease actually have
other conditions.

In the United States, the disease was first
recognized in Lyme, Connecticut, after two
mothers were told in 1975 that their children
had juvenile rheumatoid arthritis. This type of
arthritis is a disabling condition of children in
which joints are swollen and painful. When
the women discovered many others in the
area had the disease—which does not nor-
mally occur in clusters—they took their con-
cerns to Yale University.

By the late 1970s, Yale researchers Allen
Steere and Stephen Malawista found that
many patients they studied were afflicted
with a mysterious disease that produced a
variety of symptoms, in addition to the joint
swelling. They determined the cause was
apparently a microorganism transmitted by at
least one species of tick found widely in the
woods around Lyme. In 1982, it was identified
by Willy Burgdorfer of Rocky Mountain Labs
in Hamilton, Montana, who discovered the
spiral-shaped bacterial species that today
bears his name: Borrelia burgdorferi.

Now that scientists knew the cause, they
could confirm that a group of skin conditions
and neurological syndromes identified in
Europe were also manifestations of Lyme dis-
ease. Since then, researchers have identified
the disease throughout the world, including
Australia, Africa, and Asia. It also occurs in
almost every state in the United States,
although it remains concentrated in the north-
east, Minnesota, and northern California.

While it was only recently identified in this
country, Lyme disease is not a new affliction.
German scientists have found evidence of the
disease in 19th-century ticks, making these
insects the bacterium’s earliest known hosts.
The ticks came from the Vienna Natural His-
tory Museum in Austria, which supplied 21
ticks pickled in alcohol to the scientists. The
genetic material in two matched that of Borre-
lia garinii, one of three forms of the bacteria



166 Lyme disease

that can induce Lyme disease. The 21 ticks
had come from a Hungarian cat in 1884, and
from a fox caught in Austria in 1888. Scientists
suspect that the disease may have occurred
even earlier, but finding even older ticks to
study has been difficult.

European victims of Lyme disease suffer
slightly different forms of the disease, proba-
bly because there are differences in the strains
of B. burgdorferi active in different parts of the
world. Europeans patients experience long-
term neurological complications, such as cog-
nitive deficits and dementia; up to 10 percent
of untreated Europeans also suffer for many
years with a skin condition in which affected
areas of the skin become red, thin, and wrin-
kled. In the United States, these symptoms are
rare.

Cause The disease is caused by BORRELIA
BURGDORFERI, a spirochete form of bacteria. It
is transmitted primarily by the deer tick, the
tiniest of which is about the size of the period
at the end of this sentence, which are found on
deer, birds, filed mice, and other rodents. The
tick must be attached to its victim for between
36 to 48 hours before an infectious dose of B.
burgdorferi can be transmitted. For this reason,
simply by checking themselves often for ticks,
most people can avoid becoming infected.

Most people are diagnosed in the spring,
summer, or early fall because this reflects the
life cycle of the infected tick. In the northeast-
ern United States, about half of all adult I.
scapularis ticks are infected. In some places
(Block Island and Nantucket Island) the num-
bers are even higher. Even so, in most sections
of the northeast, only between 1 and 3 percent
of people have contracted Lyme disease.

The tick that transmits Lyme diseases in
California relies on intermediate hosts (such as
lizards) that are resistant to infection; for this
reason, ticks—and consequently humans—in
the west are infected much less often than
in the northeast. The same is true for species
that transmit Lyme in some areas of Europe
and Asia.

Symptoms Most people who do become
infected will usually display one or more
symptoms. Between three days and a month
after becoming infected, about 60 percent of
victims will notice a small red spot that
expands over a period of days or weeks, form-
ing a circular, triangular, or oval-shaped rash
called ERYTHEMA CHRONICUM MIGRANS. The
reddened area, which usually appears at the
bite site, neither itches nor hurts. Sometimes
the rash resembles a red raised bull’s-eye rash
with a clear center at the site of the bite.

The rash can range in size from a dime to
the entire width of a person’s body. As the
infection spreads, several rashes can appear at
different sites on the body. Without treatment,
the rash begins to disappear within days or
weeks.

As the spirochetes move through the body
via the bloodstream, other symptoms affect-
ing other parts of the body may appear. These
may include flulike symptoms (such as
headache, stiff neck, appetite loss, body aches,
and fatigue). Although these symptoms may
resemble those of common viral infections,
Lyme disease symptoms tend to persist or
may occur intermittently.

Early neurological problems may also
appear in about 20 percent of patients. Some
patients may experience Bell’s palsy in one or
both sides of the face, which may become par-
alyzed for weeks or months before returning
to normal. Other symptoms may include
MENINGITIS, ENCEPHALITIS, or numbness and
tingling of other parts of the body.

Complications After several months of
being infected, slightly more than half of
those people not treated with antibiotics
develop recurrent attacks of painful and
swollen joints that last a few days to a few
months. The arthritis can shift from one joint
to another; most often, the knee is infected.
About 10 to 20 percent of untreated patients
who experience temporary arthritic symp-
toms will go on to develop chronic Lyme
arthritis. In contrast to many other forms of



arthritis, Lyme arthritis typically is not sym-
metrical.

One out of 10 Lyme patients develop heart
problems (such as irregular heartbeat) for a
few days or weeks, generally appearing sev-
eral weeks after infection. Most people won't
be aware of this problem unless a physician
detects it, although some patients might realize
they can’t exercise as they once did. This condi-
tion usually lasts only for a week to 10 days
and almost never requires a pacemaker. Other
nervous system complications include subtle
changes such as memory loss, difficulty with
concentration, and change in mood or sleeping
habits. Nervous system abnormalities usually
develop several weeks, months, or even years
after an untreated infection. These symptoms
often last for weeks or months, and may recur.
Less often, Lyme disease causes eye inflamma-
tion, hepatitis, or severe fatigue. Pregnant
women who contract the disease run the risk of
miscarriage, stilibirth, or birth defects.

Diagnosis Lyme disease is not easy to
diagnose because its symptoms and signs
mimic those of many other diseases, such as
viral infections or MONONUCLEOSIS. Joint pain
can be misdiagnosed as inflammatory arthri-
tis, and neurologic signs may be misidentified
as a primary neurologic disease such as MUL-
TIPLE SCLEROSIS.

Diagnosis of Lyme disease includes consid-
eration of exposure to ticks (especially in
Lyme disease areas), symptoms, and the
result of blood tests to determine whether the
patient has antibodies to Lyme bacteria. The
tests are most useful in later stages. Lab tests
for Lyme disease have not yet been standard-
ized across the country.

Treatment Antibiotics (tetracycline or
amoxicillin) usually provide a complete
recovery if given early enough. Most patients

"who are treated in later stages of the disease
also respond well. Pregnant women may
require hospitalization.

Unfortunately, cases that are not diagnosed
soon enough may resist antibiotic therapy. In
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a few patients, symptoms of persistent infec-
tion may continue or the disease may recur, so
that physicians prescribe repeated long
courses of antibiotic therapy. The value of this
approach, which can have serious side effects
(such as inducing formation of gallstones)
remains controversial.

Patients with late chronic Lyme disease
may exhibit varying degrees of permanent
damage to joints or the nervous system. In
general, this occurs among patients who were
not diagnosed in the early stages of the dis-
ease, or for whom early treatment was not
successful. Deaths from Lyme disease have
been reported only very rarely.

Prevention A vaccine has been developed
and is being tested in a large number of
patients. A vaccine is already available for
field dogs at risk for developing the disease
because of the area in which they live.

Experts at the Centers for Disease Control
don’t recommend preventive treatment with
antibiotics after a tick bite. It’s better to avoid
tick bites in the first place; avoiding their
habitat is the best way to prevent tick bites,
but ticks may also be found in lawns, gardens,
and on bushes adjacent to homes.

When walking in the woods, stay on trails
and avoid brushing up against low bushes or
tall grass. Ticks do not hop, jump, fly, or de-
scend from trees—a person must come in direct
contact with them (they may blow in a strong
breeze). To prevent bites, wear protective cloth-
ing (light-colored, long-sleeve shirts and light-
colored pants tucked into boots or socks); this
allows ticks to be more easily spotted.

An insect repellent preferably containing
no more than 30 percent DEET (N-diethyl-
metatoluamide) may be used on bare skin and
clothing. Duranon can be applied to clothing
only, but not to the skin. All insect repellent
should be used with caution (especially on
children) and should not be applied to the
hands or face.

Ticks and hosts (mice, chipmunks, voles,
and other small mammals) need moisture, a
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place hidden from direct sun, and a place to
hide. Therefore, the clearer the area around a
house, the less chance there will be of getting
a tick bite. All leaf litter and brush should be
removed as far as possible away from the
house. Low-lying bushes should be pruned to
let in more sun. Rake up leaves every fall,
since ticks prefer to overwinter in fallen
leaves. Woodpiles are favorite hiding places
for mammals carrying ticks; woodpiles
should be neat, off the ground, in a sunny
place, and under cover.

Gardens should be cleaned up every fall;
foliage left on the ground over the winter pro-
vide shelter for mammals that may harbor
ticks. Stone walls on the property increase the
potential for ticks.

Shady lawns may support ticks in epi-
demic areas; lawns should be mowed and
edged. Entire fields should be mowed in fall,
preferably with a rotary mower.

Birdfeeders attract birds that carry infected
ticks; don’t place feeder too close to the house.
Clean up the ground under the feeder regu-
larly. Suspend bird feeding during late spring
and summer, when infected ticks are most
active. Building eight-foot fences to keep out
deer may significantly reduce the abundance
of ticks on large land parcels. Examine pets
allowed outside on a daily basis; tick collars
and/or dips may be needed.

Three pesticides may help: chlorpyrifos
(Dursban), carbaryl (Sevin), and cyfluthrin
(Tempo). One or two applications a year in
late May and September can significantly
reduce the tick population.

For more information, contact: The American Lyme
Disease Foundation, Inc., Mill Pond Offices, 293
Rte. 100, Ste. 204, Somers, NY 10589; telephone
(914) 277-6970 or (800) 876-LYME; fax (914) 277-
6974,

lymphangitis Inflammation of the lymphatic
vessels that cause tender red streaks to appear
on the skin above the lymphatic vessels. The

infection may spread to the bloodstream. This
condition is a clear indication of serious infec-
tion and requires immediate treatment with
antibjotics.

Cause The infection is caused by a spread
of bacteria (usually streptococci) from an
infected wound into the lymphatic channels.

Symptoms The red streaks extend from
the site of infection toward the nearest lymph
nodes; there is usually a fever, chills, head-
ache, and general feeling of illness.

Treatment Antibiotics  together  with
warm, moist compresses, usually clear up the
infection without complication.

lymphogranuloma venereum (LGV) A sexu-
ally transmitted disease involving the lymph
glands in the genital area caused by a specific
strain of CHLAMYDIA. The incidence of the dis-
ease is highest among sexually active people
in the tropical or subtropical climates; it has
also been found in some areas of the southern
United States.

Cause The infection is spread by sexual
contact.

Symptoms The first symptom is a small,
painless pimple on the penis, female external
genitalia, or vagina that appears from 3 to 30
days after exposure; it is so small it often goes
unnoticed. The infection then spreads to the
lymph nodes in the groin, and from there it
moves to surrounding tissue. An individual
remains infectious as long as there are active
lesions.

Treatment The disease responds to cer-
tain antibiotics such as tetracycline or sul-
famethoxazole.

Prevention There are several ways to pre-
vent the spread of LGV, including using con-
doms, washing genitals after sex, avoiding
sexual contact if infected, notifying all part-
ners in case of infection, and reducing the
number of sex pariners.

Complications Inflamed and swollen
lymph glands, which may drain and bleed.
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mad cow disease The common name for
BOVINE SPONGIFORM ENCEPHALOPATHY (BSE), a
fatal infectious disease of the brain and spinal
cord in cows, causing microscopic holes in
brain tissue. Scientists believe there is a link
between mad cow disease and a similar fatal
brain disease in humans known as
Creutzfeldt-Jakob disease.

Mad cow disease, which was identified in
British cows in 1986, gets its nickname from
the fact that it causes infected animals to be
clumsy and nervous. It is one of a group of
diseases called transmissible spongiform
encephalopathies, which take different forms
in different species. Forms of the disease also
occur occasionally in mink, deer, and elk.
Bovine spongiform encephalopathy was only
discovered in 1986.

Creutzfeldit-Jakob disease (CJD) is a human
form that is also always fatal and causes
severe dementia. Mad cow disease and CJD
are assumed to be related because both attack
and destroy the brain in the same fatal way.

CJD is believed to be acquired through
injection or transplantation of tissue from an
infected cadaver. Most cases, however, occur
sporadically with no known cause. About 250
cases are diagnosed each year in the United
States. CJD usually strikes people in their 50s
and 60s and can take a year or two for symp-
toms to become apparent. But once the dis-
ease begins, the course is swift: Damaged
brain cells interfere with a person’s ability to
think, see, speak, and move. Muscles go into
spasm, and balance is destroyed. The demen-
tia that develops mimics Alzheimer’s disease,
a related disorder that is not classified as a
spongiform disease. CJD occurs around the
world; among its most famous victims was
choreographer George Balanchine, who died
in New York City in 1983.
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When a cluster of 12 cases of CJD were
diagnosed in Great Britain in 1996, British
health officials said they could have been
linked to consumption of BSE-infected beef.
Since CJD can take several decades to show
up, no one knows whether these cases are an
isolated cluster, or the forerunners of a vast
epidemic among people who ate beef in Eng-
land in the 1980s. The incidence of CJD in
Britain is still small, but increasing. It nearly
doubled between 1990 and 1994, reaching 55
cases in 1994. CJD would be expected to strike
one out of every million people.

The BSE epidemic in cattle had peaked in
Britain in 1993, and reported cases have been
reduced by 70 percent, but the disease has
also been found in cattle in Ireland, France,
Portugal, and Switzerland. U.S. Department
of Agriculture officials maintain that BSE does
not exist in the United States, which banned
beef imports in 1989. There has been no evi-
dence of BSE after examination of thousands
of brain specimens from US. cattle in 43
states. The number of cases of Creutzfeldt-
Jakob disease in the United States has
remained stable at one case per million each
year since 1979.

Until now, the best known of the spongi-
form diseases has been kuru, caused by ritual-
istic cannibalism among the Fore group in the
highlands of Papua—New Guinea. Now that
these practices have stopped, the disease has
largely disappeared.

Cause An early theory held that BSE
might be caused by an infectious agent called
a slow virus (or PRION) that can’t be destroyed
by cooking. Now, scientists suspect an abnor-
mal protein in the cell membrane may be
transmitted through consumption of affected
tissue, which then sets off a chain reaction,
damaging other proteins nearby.
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It is believed that the disease in England
began when cattle were fed protein derived
from infected sheep. There has been no evi-
dence that BSE spreads by direct contact from
cattle to cattle, or from cattle to humans.
Instead, scientists suspect that the risks of
developing CJD may occur from consumption
of spinal cord or brain tissue from BSE-
infected cows.

Symptoms Symptoms appear about two
to eight years after infection and include
clumsiness, nervousness, and brain impair-
ment. Death occurs about two weeks to six
months after symptoms appear.

Diagnosis There is no test available to
test for BSE in a living animal short of brain
biopsy. It can be diagnosed only by examina-
tion of the dead animal’s brain tissue.

Treatment There is no cure for CJD or
mad cow disease. Treatment is symptomatic.

malaria An infectious disease caused by a
parasitic protozoa within the red blood cells,
now believed to be one of the major reemerg-
ing infections of the world. It is so serious that
every 30 seconds somewhere in the world a
child dies of the disease.

Malaria is one of the oldest known infec-
tions. First mentioned in ancient Sanskrit
and Chinese documents, malaria was
described in detail by Hippocrates who dis-
criminated among different types of malarial
fever in the fifth century B.C; early physi-
cians thought the illness was carried by hot,
wet air, which is where it got its name—from
the Italian word for “bad air.” Long the
scourge of the ancient world, it is believed
that the army of Alexander the Great was
probably wiped out by malaria during its
march across India.

Among Africans, it is believed that the nev-
erending pressure of the illness led to the rise
of the sickle-cell trait common in that popula-
tion. The slight deformity of the red blood
cells in sickle cell anemia discourages the
infiltration by the malarial parasite.

It is believed that malaria was introduced
into the United States by European colonists
and African slaves in the 16th and 17th cen-
turies, where it then became endemic in many
areas of the country, following the migration
of the colonists. It was a particular problem in
warm, wet areas of the United States such as
the Chesapeake Bay region and the Missis-
sippi Valley. It is believed that Andrew Jack-
son, Ulysses S. Grant, and George Washington
all at various times suffered from malaria.

The first treatment against the disease was
begun as early as 1630, when “Jesuit’s bark”
(the bark of the chinchona tree) was used to
ease the fever of a Spanish magistrate in Peru.
News of the treatment spread to Europe,
where chinchona bark cure was enthusiasti-
cally adopted—except by the profoundly anti-
Catholic Oliver Cromwell, who refused to
take Jesuit’s bark for malaria and died of the
disease. Eventually, quinine was isolated from
the bark, leading to the development of the
synthetic version (chloroquine). This cheap,
effective drug almost won the world’s battle
with malaria until resistant strains of the dis-
ease began appearing in the 1960s.

The incidence of the disease peaked in
1875, but it is estimated that more than
600,000 cases were reported in 1914. By 1934,
the number of cases dropped to 125,556, and
by the 1950s, experts concluded that malaria
had been eliminated in this country, through
the efforts of spraying, removing breeding
sites, accurate assessment, and focused con-
trol. It was still understood that international
travel could reintroduce the disease into this
country. Since 1957, nearly all cases diagnosed
in the United States have been acquired by
mosquito transmission in areas where malaria
is known to exist. About half the cases occur
among native U.S. citizens, and half occur in
foreign-born people.

Environmental changes, the spread of drug
resistance, and increased air travel could lead
to the reemergence of malaria as a serious pub-
lic health problem in the United States, accord-



ing to the U.S. Centers for Disease Control and
Prevention. Recent outbreaks of mosquito-
transmitted diseases in densely populated
areas of New Jersey, New York, Texas, and
Michigan are evidence that the risk exists.

Indeed, the parasite that causes malaria has
become resistant to the usual antimalarial
drugs. Only 10 percent of the world’s popula-
tion was at risk of catching this disease in
1960, but today that number has grown to 40
percent. The number of deaths worldwide is
very high, ranging from 1.4 million to 2.4 mil-
lion a year, according to the World Health
Organization. Most of the deaths occur in
children under age five, and most occur in
Africa.

Cause Malaria is caused by four different
species of the Plasmodium parasite transmitted
by the Anopheles mosquito. The deadliest par-
asite causing the sometimes-fatal version of
malaria is Plasmodium falciparum; others are P.
vivas, P. malariae, and P. ovale.

Parasites in the blood of an infected person
are taken into the stomach of the mosquito as
it feeds; when the mosquito bites a person,
parasites are injected into the person’s blood-
stream, migrating to the liver and other
organs. After an incubation period from 12
days to 10 months (depending on the variety),
parasites return to the bloodstream and
invade the red blood cells. At this point,
symptoms appear. Rapid multiplication of the
parasites destroys the red cells and releases
more parasites capable of infecting other red
blood cells. This leads to the shivering, fever,
and sweating that is the hallmark of the dis-
ease; the loss of healthy red cells causes ane-
mia.

The mature parasites remain in the blood
and don’t reinvade the liver, although a few
may remain behind in the liver in a dormant
state. These can be released months or years
later, causing a relapse of malaria in people
who thought they were cured.

Symptoms Symptoms vary and may
appear from 8 to 12 days after a bite in falci-
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parum malaria to as many as 30 days for
other types. Early signs may mimic the flu,
causing fever, chills, headache, muscle ache,
and malaise. As each new batch of parasites is
released, symptoms of shivering and fever
reappear. The interval between fever attacks
is different in different types of malaria; in
quartan malaria caused by P. malariae it is
three days; in tertian malaria (P. ovale or P.
vivax) it is two days; in malignant tertian (or
quotidian) malaria (P. falciparum)—the most
severe kind—from a few hours to a few days.

In the most serious form of malaria (falci-
parum malaria), red blood cells become sticky
and block the small blood vessels to the brain,
kidney, and lungs, damaging these organs.
Patients with this variety can die within sev-
eral days without antibiotics. Irreversible
complications can come on suddenly.

Malaria is more severe in children; more
than 10 percent of untreated children will die.
If infection occurs during pregnancy, there is a
risk of premature delivery, abortion, and
stillbirth.

Anyone who becomes ill with chills and
fever after being in an area where malaria is
endemic must see a doctor. Delaying treatment
of falciparum malaria can be fatal. Because
malaria is often misdiagnosed by North Amer-
ican doctors, travelers to malaria-ridden areas
must be tested with a specific blood test for
malaria, which requires direct microscopic
exam of red blood cells to look for the parasite.

Diagnosis Blood smears are necessary for
a diagnosis; the parasite can be specifically
identified on blood smears on slides. Anti-
body tests are not always helpful because
many people have antibodies from past infec-
tions.

Treatment People who become ill with
fever during or after being in a high-risk area
should seek prompt medical attention.
Malaria can be treated effectively in the early
stages, but delaying treatment can have seri-
ous consequences. Effective drugs include
chloroquine, quinacrine, and chloroguanide.
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More recently, scientists in China discov-
ered a drug called artemether (derived from a
Chinese herb ginghaosu) appears to be as
effective as quinine in preventing malarial
deaths. The need for a different drug is imper-
ative, since the parasite is becoming resistant
to quinine and chloroquine.

There are side effects with both the stan-
dard and the newer treatment. Quinine
increases the risk of low blood sugar and
ABSCESSES at the injection site. Patients treated
with artemether are slower to come out of
their malaria-induced coma, and more likely
to have convulsions. Other animal studies
suggest brain stem damage is related to high
doses of artemether.

Falciparum malaria requires hospitaliza-
tion, with IV fluids, red blood cell transfu-
sions, kidney dialysis (if kidneys fail), and
assisted breathing.

Prevention The World Health Organiza-
tion has been trying to eradicate malaria for
the past 30 years by killing mosquitoes that
carry the parasite, but as the mosquitoes and
parasites became resistant to insecticides, pre-
vention now aims at avoiding bites and tak-
ing preventive medicine (such as mefloquine
or lariam).

Malaria can often be prevented by the use
of antimalarial drugs and use of personal pro-
tection measures against mosquito bites.
While the risk of malaria is slight in the
United States, people traveling to high-risk
areas should take precautions. The risk for
tourists who stay in air-conditioned hotels on
tourist trips in urban or resort areas is lower
than that for backpackers, missionaries, and
Peace Corps volunteers. Decisions on whether
to use antimalarial drugs depends on the trav-
eler’s itinerary, duration of travel, and the
place where the traveler will spend each
night.

Researchers are studying possible vaccines,
but the parasite’s complex life inside its
human host makes a vaccination difficult.
Recently, scientists at Walter Reed Army Insti-

tute of Research in Washington, D.C., tested a
vaccine that prevented malaria in six of seven
volunteers bitten by infected mosquitoes. Fur-
ther study is needed to see if the vaccine
works against different malaria strains and to
determine how long immunity lasts.

Anyone who has been diagnosed with P.
malariae should not give blood because it is
possible to transmit the infection to others for
40 years.

Before going on a trip, the CDC Travelers
Hotline at (404) 332-4559 or the Malaria Hot-
line at (404) 332-4555 can describe current rec-
ommendations.

Mantoux test See TUBERCULIN TEST.

Marburg virus One of two exotic filoviruses
(the other is EBOLA) found primarily in Africa,
that has a 25 percent fatality rate and
grotesque symptoms.

The previously unknown virus first
appeared in the late summer of 1967, when
three employees at a vaccine factory in Mar-
burg, Germany, came down with what doc-
tors thought was the flu. By the next day,
symptoms became bizarre, including unusual
rashes, severe diarrhea, peeling skin, bloody
vomit, and hemorrhaging from every orifice.
The number of infected people grew, includ-
ing household members of patients and the
physicians who treated them, until 30 people
were ill; 7 died by the end of the year, and
others experienced liver failure, impotence,
and psychosis. The infections were confined
to three cities, but centered in Marburg. Sev-
eral nearly identical cases were identified in
lab workers in Frankfurt at the same time,
and in Belgrade in September. Of the 31
patients, 25 had directly handled monkey
blood, either while dissecting the animals and
working with their organs or cells or while
cleaning culture containers.

Spouses and health care providers in con-
tact with the lab workers got sick with
exhaustion, weight and hair loss, sweats, and



psychiatric problems for weeks afterward.
The three outbreaks were traced to several
shipments of vervet monkeys from the same
area of Uganda, although there was no evi-
dence of that illness among monkey trappers.
Experts believe the monkeys became infected
while enroute—probably while in London,
where they were kept for some hours together
with other species of birds and animals; half
of these monkeys died before reaching
Europe.

In the monkey’s tissues, scientists discov-
ered a large new rod-shaped virus, which
turned out to be remarkably similar to the
Ebola virus.

Nearly a quarter of a million of vervet
monkeys had been imported into Europe and
the United States by the late 1960s because
researchers had found their kidney cells ideal
for growing viruses. Although the total num-
ber of Marburg virus cases were few, the epi-
demic created alarm because the mortality
rate was so high, the symptoms were horrific,
and there was no effective treatment.

Because of the epidemic, labs began to use
other species of animals for experiments, and
the Marburg virus seemed to disappear.
However, in 1975 an Australian tourist died
of the disease in a hospital in Johannesburg,
South Africa. A traveling companion of the
victim and a nurse who had cared for them
both became ill as well, but they eventually
recovered.

However, nine years after the first Marburg
outbreak, a similar illness struck in Zaire and
Sudan but with much worse symptoms—the
dreaded Ebola virus, close cousin to the Mar-
burg; scientists there discovered that the virus
was shaped like a question mark. This virus
was named after a river near the epidemic’s
starting point—Ebola-Zaire.

Ebola reappeared in 1989 in the Washing-
ton suburb of Reston, Virginia, when
imported Philippine monkeys began to die;
workers isolated a virus similar to Ebola, but
while several people were infected by the
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virus, none showed any symptoms. This
strain of filovirus was named Ebola-Reston.

mastitis An infection of the breast that usu-
ally occurs during breast-feeding. Acute mas-
titis is most common during the first two
months of nursing.

Cause The infection is usually caused by
either streptococcal or staphylococcal bacteria.

Symptoms The breast is painful, with
swelling and redness and swelling of nearby
lymph nodes, together with fever and fatigue.
If untreated, an abscess may form.

Treatment Antibiotics, rest, painkillers,
and warm soaks will cure the problem. In
most cases, breast-feeding may continue.

mastoiditis An infection of one of the mas-
toid bones (the prominent bone behind the
ear), usually as a result of otitis media. Mas-
toiditis usually affects children, sometimes
causing hearing loss. This disease has become
uncommon since the widespread use of
antibiotic drugs to control ear infections.

Cause The disease occurs when infection
spreads from the middle ear to a cavity in the
mastoid bone, and from there to a honeycomb
of air cells in the bone itself.

Symptoms Severe earache, headache, and
fatigue. Swelling behind the ear is often
enough to actually move the external ear.
Symptoms also may include fever, a creamy
discharge from the ear, and progressive hear-
ing loss.

Complications The infection may spread
to inside the skull, causing MENINGITIS, BRAIN
ABSCESS, or a blood clot in veins inside the
brain. Or the infection may spread outward,
affecting the facial nerve and causing a facial
paralysis.

Diagnosis Mastoiditis can be identified
from a physical exam. Early diagnosis is
essential because of the potential serious
complications.

Treatment This infection is not easy to
treat and often requires intravenous antibiotics
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for several days. If the infection persists, an
operation called a mastoidectomy may be
required. In this procedure, the surgeon makes
an incision behind the ear to open up the mas-
toid bone and remove the infected air cells. A
drainage tube is left in place and removed sev-
eral days after the operation.

measles A childhood viral illness causing a
widespread red rash and fever considered to
be the most contagious disease in the world.
One infected person in a crowded room is
able to transmit the illness to almost every
unvaccinated person in the room. The med-
ical name for measles is rubeola; It is some-
times called “red measles” to distinguish it
from the much milder disease known as
rubella (GERMAN MEASLES). While measles was
once commonly found throughout the world
and was not normally considered dangerous,
complications can lead to death.

Doctors have known about measles for
centuries; it was first described by the 10th-
century Persian physician al-Rhazes, who
called the illness by its Arabic name, hasba
(meaning “eruption”). It was so common that
he thought measles was a natural occurrence
of childhood, like losing baby teeth, instead of
an infectious illness. In fact, its present name
did not appear until the 14th century, where it
was derived from the Arabic word miser, used
to describe the unhappiness of lepers.

It spread quickly across North Africa into
Europe, where it was introduced by explorers
to the New World with tragic results. In cen-
tral Mexico, the native population was deci-
mated, dropping from about 30 million to 3
million in just 50 years by pequena (little
leprosy).

In populations that have never been
exposed to it, the disease can be a killer; 800
children died of measles during an epidemic
in the Charlestown area of Boston in 1772.
And a hundred years later, within three
months of the arrival of a foreign ship, a quar-
ter of the inhabitants of Fiji—some 30,000 peo-

ple—died from measles. It is so remarkably
virulent that in 1951 a single person with
measles landed in Greenland and within six
weeks, all but five of the 4,300 never-before-
exposed Greenland natives came down with
the disease.

Although measles was known to be a viral
disease since 1911, it wasn’t until 1954 that
two Harvard researchers isolated the actual
measles virus in the lab. When a vaccine was
finally licensed in 1963, experts thought the
disease would be eradicated by 1982. When
this did not occur, the target date was revised
to 1990. But instead of disappearing, measles
cases began to rise again from only 1,500 cases
in 1983 to 28,000 cases in 1990. Half of those
reported cases occurred in children under age
five. Because many high schools and colleges
experienced measles outbreaks in the late
1980s and early 1990s, most schools now
require older students to be re-immunized.

Since 1991, measles cases have again been
decreasing; there were 963 cases in 1994 and
just 301 in 1995—the lowest number for a sin-
gle year since the disease became reportable
in 1912, when, according to the national Cen-
ters for Disease Control, 12,000 people died in
United States. It is still a killer in developing
countries, where more than 1 million deaths a
year are recorded—especially among mal-
nourished children with impaired immunity.

One case of measles confers lifelong immu-
nity; the vaccine also confers lifelong immu-
nity. Anyone who received two doses of
vaccine during childhood will not get
measles.

Cause The measles virus is spread by air-
borne droplets from nasal secretions. Symp-
toms appear after an incubation period of
between 9 to 11 days, and the patient is in-
fectious from shortly after the beginning of
this period until up to a week after symp-
toms have developed. Infants under six
months of age rarely contract measles
because they still harbor some immunity
from their mothers.



The virus survives best in low humidity; it
can survive in the air for several hours. It is so
infectious, it is capable of traveling down a
hall on air currents and into other rooms
where healthy people are located, infecting
them as well. It is also possible to contract the
disease from touching bedding or towels
touched by an infected person, or by directly
touching secretions from a person’s nose,
mouth, eyes, or cough.

A milder form of the disease can occur
among people who don’t develop adequate
immunity from just one dose of vaccine, who
were immunized too early, or who had
received an older less effective variety of the
vaccine. As their immunity wears off, these
people become susceptible to measles, which
causes a low fever and rash on face and trunk.

Symptoms About 10 days after the virus
enters the body symptoms of a high fever (up
to 105 degrees F) and general sick feeling
occur. This is followed the next day by red,
sore eyes, a stuffy nose, and cough. On the
second day of fever, a rash (Koplik’s spots) of
tiny white dots on a red base appears inside
the mouth. After three or four days, a bright
red splotchy rash will begin on the head and
neck and spread down to cover the entire
body. The spots may be so numerous that
they appear together as a large red area. The
rash begins to fade within three days and will
disappear by six days.

The fever will begin to drop on the second
day of the rash, and the runny nose and sore
eyes also diminish as the fever falls. The
cough, however, may last for up to two
weeks.

Everyone with measles feels terrible, but
babies and young children usually fare the
worst, feeling much sicker than they would
with a COLD, the flu, or CHICKEN POX.

‘Patients are infectious from just before the
fever begins to the fifth day after the rash
appears. The most infectious period occurs
right before the rash begins. Patients during
the infectious stage must remain isolated.
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Diagnosis Physicians can  diagnose
measles from symptoms alone, although
blood tests that check for antibodies to the
virus are available in large labs.

Treatment There is no cure for measles.
Symptoms are treated with fluids and aceta-
minophen. Antibiotics will not help the virus,
but may be needed to treat a secondary infec-
tion. Patients need to rest in a darkened room
because their eyes are sensitive to light.

A physician should be called immediately
if any of the following signs appear:

+ vomiting

- signs of dehydration

- wheezing or breathing problems (which
may be a sign the virus has spread to the
lungs, causing measles PNEUMONIA)

« fever for more than four days after the rash
appears

- fever that subsides and returns

. unusual drowsiness, fussiness, stiff neck
(signs of measles ENCEPHALITIS) caused by
the spread of virus into the brain

- ear pain, pulling at the ear

Complications Infants, older people, and
those with serious health problems may
become severely ill with measles and die. It is
a common cause of death and blindness in
developing countries.

Infants are the most likely to get complica-
tions including secondary ear and chest infec-
tions, which usually occur as the fever returns
a few days after the rash appears. There may
also be diarrhea, vomiting, and abdominal
pain. Measles PNEUMONIA in children may
trigger serious breathing problems.

About 1 in every 1,000 patients goes on to
develop ENCEPHALITIS (brain inflammation),
with headache, drowsiness, and vomiting
beginning 7 to 10 days after the rash begins.
This may be followed by seizures and coma,
leading to mental retardation or death. (Note:
Febrile seizures are common with measles
and don’t necessarily indicate the presence of
encephalitis.) Very rarely (one in a million
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cases) a progressive brain disorder called sub-
acute sclerosing panencephalitis develops
many years after the illness.

Measles during pregnancy causes fetal
death in about one fifth of cases, but there is
no evidence that measles causes birth defects.

Prevention In the United States, children
are routinely vaccinated first at age 12 months
and again at age four or older by an injection
usually combined with mumps and rubella
that produces immunity in 97 percent of
patients. Side effects of the vaccine are
reported to be mild, including low fever,
slight cold, and a rash about a week after the
shot. The vaccine was first licensed for use in
1963 and is very effective; only one injection
produces long-lasting (probably lifelong) pro-
tection.

The vaccine should not be given to infants
under age one or to those with a family his-
tory of epilepsy or who have had seizures
before. In these cases, simultaneous injection
of measles-specific immunoglobulin, which
contains antibodies against the virus, should
be given.

The booster now recommended at 4 to 6
years of age or at 10 to 12 years, will protect
95 percent of those who may have failed to
become immune after their first vaccine dose.

Pregnant women who have never had
measles or been immunized should avoid
anyone with measles. If the pregnant patient
does come in contact with an infected person,
she should be passively immunized against
measles with immunoglobulin within five
days.

Schools require evidence of measles immu-
nity upon enrollment. Some people need to be
reimmunized against measles. Everyone
immunized before their first birthday or who
received the previously available “killed”
measles vaccine (or a vaccine of unknown
type) between 1963 and 1967 should be reim-
munized. It is safe to be reimmunized even if
a person is actually already immune. People
born before 1957 are probably immune to

measles because of exposure to the disease.
Thus, people who are now between the ages
of 30 and 40 are those most likely to require
reimmunization.

meningitis Any infection or inflammation of
the membranes covering the brain and spinal
cord, caused by either bacteria, fungi, or
virus. Bacterial meningitis is by far the most
serious type of meningitis. Most of the time,
however, the infectious agent is a virus.

The most common cause of bacterial
meningitis in adults are STREPTOCOCCUS PNEU-
MONIAE, Neisseria meningitidis, or HAEMOPHILUS
INFLUENZAE (HIB). Until 1992, most victims
younger than age five were infected with H.
flu (Hib); today, this type of meningitis has
almost disappeared in children younger than
five because of an effective vaccine. Pneumo-
coccal meningitis (caused by S. pneumoniae)
and meningococcal meningitis (caused by N.
meningitidis) are now the most common and
serious types of bacterial meningitis. The
dread of bacterial meningitis, no matter which
bacterium is responsible, is not just on its rep-
utation as a killer but also on the real possibil-
ity of lingering neurological complications.
These lingering deficits, which occur in
between 20 and 30 percent of those surviving
bacterial meningitis, can be especially devas-
tating in infants and children. The deficits can
include persistent hearing loss, mental retar-
dation, and recurrent convulsions.

Viral meningitis is a less severe version that
is rarely fatal, although infections involving
arbovirus, herpesviruses, or polio may be
more severe. Yeasts such as CANDIDA and
CRYPTOCOCCUS may cause a severe—often
fatal—meningitis.

Regardless of cause, the onset of meningitis
is usually sudden, and characterized by a
severe headache, neck stiffness, irritability,
malaise, and nausea and vomiting. See also
MENINGITIS, BACTERIAL; MENINGITIS, MENINGO-
COCCAL; MENINGITIS, PNEUMOCOCCAL; MENIN-
GITIS, VIRAL.



meningitis, bacterial More than two thirds of
all victims of bacterial meningitis are children
under age five. Until 1992, most of them were
infected with HAEMOPHILUS INFLUENZAE TYPE B
(called “H. flu” or “Hib”). The illness has
nothing to do with influenza, however, de-
spite the name of the bacterium. Because of an
effective vaccine, Hib meningitis has practi-
cally disappeared among young children.

The fears of bacterial meningitis is based
not only on its reputation as a killer, but on
the possibility of neurological complica-
tions—lingering problems that can be devas-
tating in infants and children who are still
developing. These complications can include
hearing loss, mental retardation, and recur-
rent convulsions; they occur in 20 to 30 per-
cent of patients who survive.

Cause Today, the two most common
causes of bacterial meningitis are pneumococ-
cal meningitis (caused by Streptococcus pneu-
moniae) and meningococcal meningitis (caused
by Neisseria meningitidis). H. flu meningitis has
almost disappeared because of childhood vac-
cines.

Symptoms Classic signs of meningitis
include sudden high fever (100 degrees F to
106 degrees F) with chills, vomiting, stiff neck
and intense headache in the front of the head,
or a seizure. The neck will hurt if the patient
tries to touch the chin to the chest. There may
be muscle spasms or leg pains, and bright
light may irritate the eyes.

All types of bacterial meningitis can appear
suddenly or gradually in children. The less-
common gradual type is harder to diagnose
because symptoms are similar to other mild
childhood illnesses: cold symptoms, fever,
lethargy, vomiting, loss of appetite. A sudden
attack is easier to diagnose, although it may
indicate a more serious case.

Abnormal behavior may also announce the
onset of meningitis, including aggressiveness,
irritability, agitation, delirium, or screaming.
This is followed by lethargy and stupor or
coma.
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Babies between ages three months and two

_ years may have fever, vomiting, irritability,

seizures, and a high-pitched cry. Rigidity may
appear. The front soft spot on the baby’s head
may bulge.

Sometimes the illness is preceded by a cold
or an ear infection. Any sudden change in
consciousness or any unusual behavior in a
young child may be a sign of meningitis.

Diagnosis A lumbar puncture (spinal tap)
must be done to diagnose meningitis. Nor-
mally clear, the fluid is analyzed for the pres-
ence of bacteria and other evidence of
infection. Bacteria will grow in the fluid
within 48 hours; rapid tests on urine or blood
can give results in a few hours and are most
helpful in determining what type of bacteria
are causing the meningitis.

However, since the disease can progress so
quickly, treatment with intravenous antibi-
otics is started even before any test results are
available.

Treatment Without treatment, most chil-
dren would die from Hib meningitis; with
antibiotics, 95 percent recover. Current antibi-
otics used in the treatment of bacterial menin-
gitis include a class of antibiotics called
cephalosporins, especially cefotaxime and cef-
triaxone, and various members of the peni-
cillin family. At least a week of treatment is
needed.

See also MENINGITIS, MENINGOCOCCAL; MEN-
INGITIS, PNEUMOCOCCAL MENINGITIS, VIRAL;
MENINGOCOCCUS.

meningitis, meningococcal A severe bacter-
ial infection of the bloodstream and meninges
also known popularly as “spinal meningitis.”
(See MENINGITIS, BACTERIAL.) It is one of the
more serious types of MENINGITIS, caused by a
specific type of bacteria that can be fatal in
some cases.

This type of meningitis is one that usually
occurs as an isolated event. It affects about
3,000 Americans a year; half are younger than
2 and two-thirds are younger than 20. The
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highest rates occur among babies between
four months and one year of age, and in
young adults living together (as in a college
dorm). Epidemics of meningitis have not
occurred in the United States or most other
industrial countries since World War II. Viru-
lent epidemics still happen in developing
countries, however. More than 40,000 cases
were diagnosed during a 1989 epidemic in
Ethiopia; as many as 3 million cases may have
occurred during the 1960s in China.

Before the development of antibiotics,
about half of all patients with this type of
meningitis died. Today, most recover—
except those with massive blood infection
caused by the bacteria. Because the bacteria
multiply and spread so quickly, it is very dif-
ficult to treat and antibiotics can’t destroy
enough of the bacteria fast enough. In this
group of patients, 10 to 12 percent of victims
will die.

The fear of this type of meningitis is based
not only on its reputation as a killer but also
on the possibility of neurological complica-
tions—lingering problems that can be devas-
tating in infants and children. These
complications can include hearing loss, men-
tal retardation, and recurrent convulsions;
they may occur to a greater or lesser degree in
20 to 30 percent of patients who survive.

Cause The bacteria that cause meningo-
coccal meningitis is Neisseria meningitidis (or
MENINGOCOCCUS), divided into nine separate
groups (groups B and C are common in North
America). The organism is a close relative of
the bacterium responsible for GONORRHEA.

Patients can become infected by inhaling
the bacteria, by direct mouth to mouth con-
tact, or by indirect contact. Most patients
develop only very mild upper-respiratory
symptoms. More serious cases occur when the
bacteria enter the bloodstream.

Up to 30 percent of any group of healthy
people will have this bacteria in their throats
at any one time without having symptoms.
This type of meningitis is contagious but

requires close personal contact to transmit. It
is more commonly found in institutions and
schools, such as colleges, child care centers,
military barracks, and homes for the develop-
mentally delayed.

In North America the disease usually
occurs in isolated cases, although there may
be a small outbreak of 5 to 10 cases at a time.
It occurs most often in February and March
and least often in September. In some parts of
the world, meningococcal meningitis has been
epidemic; there are also occasional smaller
outbreaks. Epidemics are rare in the Western
world. In other areas, epidemics last one to
three years.

Symptoms Signs of meningococcal menin-
gitis include sudden high fever (100 degrees F
to 106 degrees F) with chills, vomiting, stiff
neck and intense headache in the front of the
head, or a seizure. The neck will hurt if the
patient tries to touch the chin to the chest.
There may be muscle spasms or leg pains, and
bright light may irritate the eyes. Abnormal
behavior may also announce the onset of
meningitis, including aggressiveness, irritabil-
ity, agitation, delirium, or screaming. This is
followed by lethargy and stupor or coma.
Sometimes the illness is preceded by a cold or
an ear infection. Any sudden change in con-
sciousness or any unusual behavior in a young
child may be a sign of meningitis.

Babies between ages three months to two
years may have fever, vomiting, irritability,
seizures, and a high-pitched cry. Rigidity may
appear. The front soft spot on the baby’s head
may bulge. ~

Diagnosis A lumbar puncture (spinal
tap) must be done to diagnose meningitis; the
procedure samples a small amount of fluid
from the spinal cord to check for appearance,
bacteria, protein, and sugar. Bacteria will
grow in the fluid within 48 hours; rapid tests
on spinal fluid or blood can give results in a
few hours and are most helpful in determin-
ing what type of bacteria are causing the
meningitis.



Throat cultures aren’t helpful, since so
many people have this bacteria in their
throats.

Treatinent Penicillin G administered
intravenously in high doses will cure most

- patients with this disease. Patients should be
carefully nursed with supportive care and
maintained in isolation for the first 24 hours.

People diagnosed with this type of menin-
gitis are infectious until they have taken
antibiotics for 24 hours. Healthy carriers with
the bacteria in nose and throat rarely develop
the disease, as the organism is part of the nor-
mal bacteria in humans. The carrier state lasts
weeks to months. It is the carrier state that
predisposes to epidemics.

Complications Signs of the blood infec-
fion are fever, unresponsiveness or coma,
rapid spreading rash, and shock. If the bacte-
ria penetrate and damage the blood vessel lin-
ing, blood seeps out and causes a rash of small
flat spots on arms, legs, and trunk. A child
with a high fever and this type of rash needs
immediate medical attention; in about 10 to 20
percent of patients, the infection quickly over-
whelms the body. Called fulminant meningo-
coccemia, it causes large purple bruises all
over the skin and leads to fatal shock.

In addition, bacteria in the blood can lead
to arthritis, heart problems, and PNEUMONIA.
There may be long-term complications due to
damaged nerves leading to the brain, such as
hearing loss or mental retardation.

Prevention Scientists are trying to
develop a vaccine for this disease that works
in young children. The very first clinical trials
(sponsored by North American Vaccine) for a
vaccine for group C meningococcal infection
have recently been completed. Researchers
found the vaccine was well tolerated with no
serious side effects. Until such a vaccine is
approved, all people can do is practice good
personal hygiene.

Physicians must report cases of meningo-
coccal meningitis to the health department.
When someone is diagnosed with meningo-
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coccal meningitis, ciprofloxacin or rifampin
should be given to household members, close
friends at school, and all preschoolers cared
for in the same room as soon as possible
(within 24 hours) of the diagnosis. “Close con-
tact” would include anyone who has shared
glasses, food or utensils, or who has kissed or
had sexual contact with the patient.

Casual contact among people in a class-
room, office, or factory setting is not usually
significant enough to cause concern.

The only available vaccine is effective
against groups A,C)Y, and W-135 but not
group B. It isn’t very effective in children
under age two, and it takes up to two weeks
to develop immunity. The vaccine is recom-
mended for military recruits, children without
spleens, and travelers to areas with epidemics
of group Aor C.

meningitis, pneumococcal The second most
common cause of bacterial meningitis, this
version is fatal in one out of every five cases.
It occurs sporadically during the cold and flu
season, not in epidemics, and is found more
often in males. Highest rates are among chil-
dren under the age of two, elderly people,
and alcoholics.

Cause Pneumococcal  meningitis  is
caused by STREPTOCOCCUS PNEUMONIAE, a cit-
cular-shaped bacterium found in pairs, a com-
mon cause of EAR INFECTIONS, PNEUMONIA,
and SINUSITIS, in addition to meningitis. There
are more than 80 types of this bacteria.

Most people have this bacteria in their nose
and throat and can spread the infection by
sneezing, coughing, or direct contact. How-
ever, most people don't get sick; it requires
another condition to allow the bacteria to get
into the bloodstream, such as a weakened
immune system, HIV infection, sickle cell dis-
ease, or cancer. The bacteria can also invade
the brain if there is injury or weakness in the
nose cavity or a fracture line in the skull
Cases have been reported as a result of a vio-
lent sneezing attack.
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Symptoms Classic signs of meningitis
include sudden high fever (100 degrees F. to
106 degrees F) with chills, vomiting, stiff neck
and intense headache in the front of the head,
or a seizure. The neck will hurt if the patient
tries to touch the chin to the chest. There may
be muscle spasms or leg pains, and bright
light may irritate the eyes.

Sometimes, the symptoms are similar to
other mild illnesses: cold symptoms, fever,
lethargy, vomiting, loss of appetite. A sudden
attack is easier to diagnose, although it may
indicate a more serious case.

Abnormal behavior may also announce the
onset of meningitis, including aggressiveness,
irritability, agitation, delirium, or screaming.
This is followed by lethargy and stupor or
coma.

Babies between ages three months to two
years may have fever, vomiting, irritability,
seizures, and a high-pitched cry. Rigidity may
appear. The front soft spot on the baby’s head
may bulge. Adults most often experience a
headache, fever, and stiff neck.

Sometimes the illness is preceded by a cold
or an ear infection. Any sudden change in
consciousness or any unusual behavior in
someone ill with a respiratory infection may
be a sign of meningitis.

Diagnosis A lumbar puncture (spinal tap)
must be done to diagnose meningitis. Nor-

mally clear, the fluid is analyzed for the pres-

ence of bacteria and other evidence of
infection. Bacteria will grow in the fluid
within 48 hours; rapid tests on spinal fluid
can give results in a few hours and are most
helpful in determining the presence of bacte-
ria in the usually sterile spinal fluid.

However, since the disease can progress so
quickly, treatment with intravenous antibi-
otics must be started before any test results
are available.

Treatment Some types of S. pneumoniae
are not resistant to penicillin and other com-
mon antibiotics. Hospital care and IV drugs
will be prescribed. Patients should be kept in

darkened, quiet rooms, with painkillers and
treatment for fever.

Complications Signs of blood infection
are fever, unresponsiveness or coma, rapid-
spreading rash, and shock. If the bacteria pen-
etrate and damage the blood vessel lining,
blood seeps out and causes a rash of small flat
spots on arms, legs, and trunk. A patient with
a high fever and this type of rash needs imme-
diate medical attention.

The acute fulminant variety of meningitis
occurs most often when N. meningitidis is the
cause.

meningitis, viral A form of MENINGITIS
(inflammation of the brain’s lining) caused by
a virus, usually less serious than its bacterial
form. Viral meningitis is a fairly common and
relatively mild illness when compared to its
bacterial cousin. It is also called aseptic
meningitis because there is no bacteria in the
spinal fluid.

Cause ENTEROVIRUSES are the usual cause,
a type of virus that affects only humans and is
spread by the fecal-oral route. Enteroviruses
live in human intestines; the two most com-
mon are ECHOVIRUSES and COXSACKIEVIRUS.

The virus is spread by direct contact with
infected feces, nose or throat secretions. Most
children are carriers without symptoms; the
virus spreads most easily among young chil-
dren in a group situation. Viral meningitis
usually strikes young children in the summer
and early fall; although anyone can get viral
meningitis, most people over age 40 are
immune.

Scientists don’t know why so few children
who are exposed to the disease come down
with symptoms; those who are well fed, well
rested, and healthy are less likely to become
infected.

Symptoms Symptoms usually appear
quite suddenly, with a high fever, severe
headache, nausea and vomiting, and stiff
neck. There may be sensitivity to light and
noise, sore throat, or eye infections. There



may also be accompanying neurological prob-
lems, such as blurred vision.

Most people recover completely within two
weeks, although there may be muscle weak-
ness, tiredness, headache, muscle spasms,
insomnia, or personality changes (such as an
inability to concentrate) for months afterward.
These are rarely permanent.

Diagnosis Viral meningitis can be diag-
nosed by lumbar puncture (spinal tap).

Treatment There is no cure for viral
meningitis; eventually the immune system
will develop antibodies to destroy the virus.
Hospitalization with IV fluids and painkillers
may be necessary for the severe headache,
dehydration, nausea, and vomiting.

Patients should drink clear fluids, eat a
bland diet, and get plenty of rest. Children
should be taken for a hearing test several
weeks after recovery.

Complications Increased pressure on the
brain from a buildup of fluid in the meninges
is a serious complication. Some infants who
have meningitis early in life have delayed lan-
guage. Patients with a weakened immune
system may have chronic infections with
enterovirus.

meningococcus A bacterium of the genus
Neisseria meningitidis, an organism that can
cause MENINGITIS. The bacteria are often
found in the nose and throat of healthy car-
riers. While not highly communicable,
crowded conditions (such as in army camps
or college dorms) concentrate the number of
carriers.

meningoencephalitis An inflammation of
both the brain and the meninges, usually
caused by a bacterial infection.

meningoencephalitis, primary amebic (PAM)
A severe infection of the gray matter of the
brain caused by a free-living single-cell ameba
that lives in warm freshwater. Most cases
have been reported in young boys and teen-
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age boys and girls. PAM is a relatively rare
infection in the United States.

Cause The ameba (Naeglerin fowleri)
found in stagnant or slow-moving water
causes amebic meningoencephalitis. It can
live in the soil as a cyst that reactivates when
placed in water. If water containing the
ameba goes up the nose while swimming,
the person will be exposed to the disease.
The amoeba can survive in warm inland
water, unchlorinated or incorrectly chlori-
nated water, dams, and ponds but not in sea
water or salty estuaries. Flowing streams and
rivers with cool water have not been associ-
ated with the disease. Most patients got the
infection after diving into freshwater swim-
ming holes.

Symptoms The disease is characterized
by fever, headache, vomiting, and ENCEPHALI-
TIS, followed rapidly by coma and death.

Treatment Early treatment with ampho-
tericin B can successfully treat the disease.

meningomyelitis Inflammation of the spinal
cord and its surrounding membranes.

Microban A colorless, odorless antibacterial
product registered and approved by the U.S.
Food and Drug Administration that can be
embedded in toys, hospital equipment, and
other items to protect against the growth
of mold, fungus, and bacteria (including
ESCHERICHIA COLI, SALMONELLA BACTERIA,
Staphylococcus, and STREPTOCOCCUS). The
product, which can’t be washed off, has
recently been introduced in a line of chil-
dren’s toys by Playskool. Microban has
existed for 15 years and has undergone
extensive testing. It is already used in prod-
ucts for hospitals, labs, and food processors.

Playskool announced it would include
Microban in some of its newborn and toddler
toys first, including its Roll'n Rattle Ball and
Busy Band Walker. It introduced about 15 pro-
tected toys in 1997 and expanded its selection
in 1998.
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microbes Life-forms (also called microor-
ganisms) that are too small to be seen by the
human eye. Some of them are so small, they
can’t be seen with even the most powerful
microscope. There are hundreds of thousands
of different microbe species that come in all
different shapes and sizes, including the PRO-
TOZOANS, algae, FUNGI, slime molds, BACTERIA,
RICKETTSIAE, and VIRUSES.

Many scientists believe that microbes were
probably the first life-forms on Earth, but they
weren’t discovered until about 300 years ago,
when Dutch scientist Antonie van Leeuwen-
hoek first saw the tiny moving creatures with
a microscope he had made himself. He called
these creatures “animalcules.”

Microbes are a necessary and useful part of
our environment. No area of the body other
than the brain is totally free of bacteria.
Human feces are made up of 94 percent
microbes. They process our digestion and pro-
duce most of our antibiotics, maintain our soil
and plant environment, and even produce
alcoholic beverages by the process of fer-
mentation. All but a few of the millions of
microbial life-forms are beneficial to us. The
very few that do cause disease are called
pathogens.

Microsporum A genus of dermatophytes of
the family Moniliaceae. One type (M.
audouinii) causes TINEA capitis (ringworm) in
children. Other types include M. canis and M.
gypseum. The genus was formerly known as
Microsporon.

Microsporum canis A species of fungi that is
found most often among dogs and cats but
also occurs among humans and causes in
RINGWORM (or dermatophytosis). Microspo-
rum canis has specifically adapted itself to
cats, which are often carriers without symp-
toms. The fungi can live in the environment
for up to 18 months. Any building or room in
which infected animals have been housed
could potentially be a source of infection.

Brushes, bedding, cages, and other items are
all potential sources of infection. These fungi
have also been cultured from dust, heating
vents, and furnace filters. They can be diag-
nosed by observing the skin with a special
light called a Wood’s lamp, where about 50
percent of the time affected hairs may glow
green.

middle ear infection See EAR INFECTION.
miliary tuberculosis See TUBERCULOSIS.

molluscum contagiosum A harmless viral
infection that causes groups of tiny pearly
white lumps on the skin’s surface; palms of
the hands and soles of the feet are not
affected. This virus is the cause of a frequent
opportunistic infection in AIDS patients.

Cause The virus is one of two poxviruses
that specifically infect humans, causing a skin
disease that responds to treatment in most
people with healthy immune systems. But in
AIDS patients, the virus is often progressive
and resists treatment. (Variola, the cause of
SMALLPOX, is the other poxvirus specific to
humans.) Despite being in the same family,
variola and molluscum contagiosum virus
have very different ways of infection. Infec-
tion with molluscum is easily transmitted by
direct skin contact or during intercourse.

The virus is transmitted from person to
person by direct or indirect contact and can
live in the body for up to three years,
although individual lesions persist for only
six to eight weeks.

Symptoms Each pimple looks like a shiny
small circle with a central depression. The
pimples appear primarily on the genitals,
thighs, and face.

Diagnosis Diagnosis is made by direct
examination of the skin.

Treatment In healthy patients, the infec-
tion usually clears up within a few months
without treatment. Because they are unattrac-
tive, most people want them removed.



moniliasis Another name for CANDIDA

ALBICANS.

monkeypox A genetic cousin of the SMALL-
POX virus, monkeypox is native to monkeys
but is occasionally able to infect and kill
humans. In 1997, monkeypox among humans
broke out in Zaire, where it has been responsi-
ble for at least 92 cases of sickness (including
three deaths in children under age three). The
Zaire outbreak may have originated in tree
squirrels native to the rain forest; once it
crossed into humans, it spread through 12 vil-
lages in central Zaire.

Cause For years, experts understood that
it was possible for monkeys to infect humans
with monkeypox. But now, according to the
CDC, it appears that for the first time humans
have infected other humans. Researchers were
evacuated from politically troubled Zaire
before they were able to pinpoint how the dis-
ease is transmitted from animals or between
people. So far, the virus has remained in Zaire
and is not likely to reach the United States.

Symptoms A disfiguring rash similar to
smallpox, featuring head to toe blisters, with a
high fever and respiratory problems.

Prevention Vaccinia vaccine, which pre-
vents smallpox, also protects against monkey-
pox. But because vaccination was stopped
once smallpox was eradicated from the earth,
the generation born after 1980 may be vulner-
able to the new disease. Vaccination may need
to be revived if the monkeypox continues to
spread.

mononucleosis, infectious An acute her-
pesvirus infection caused by the EPSTEIN-BARR
VIRUS and characterized by sore throat, fever,
swollen lymph glands, and bruising. Known
as the “kissing disease” because it is transmit-
ted in saliva, young people are most often
infected. In childhood the disease is most
often mild. The older the patient, however,
the more severe the symptoms are likely to be.
Infection confers permanent immunity.
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Cause The disease is usually transmitted
by droplet EBV virus but is not highly conta-
gious. CYTOMEGALOVIRUS (CMV) INFECTION can
cause a similar infection; both EBV and CMV
are members of the HERPES family of viruses.

Symptoms Between four to six weeks
after infection, classic mono begins gradually
with symptoms of sore throat, fatigue,
swollen lymph glands, and occasional bruis-
ing. Although the symptoms usually disap-
pear in four to six weeks, the virus remains
dormant in the throat and blood for the rest of
the patient’s life. Periodically the virus can
reactivate and be found in the patient’s saliva,
although it doesn’t usually cause symptoms.

Mono may also start abruptly with high
fever and severe, swollen sore throat similar
to strep throat.

Rarely, about 10 percent of patients have a
third type, with a low persistent fever, nausea
and vomiting, and stomach problems.

About half of all patients have an enlarged
spleen and a few have an enlarged liver or
mild jaundice.

Diagnosis Symptoms of fever, sore
throat, and swollen glands, are used to diag-
nose the disease. Blood tests and blood counts
are needed for confirmation. The mono spot is
a rapid antibody test that looks for a specific
reaction in the blood of infected patients.
Liver function tests will reveal abnormal liver
function—so-called mono-hepatitis that may
occur.

Treatment There is no specific treatment
for the disease other than symptom manage-
ment. No antiviral or antibiotic drugs are
available. Some doctors prescribe steroids to
reduce the tonsil inflammation because the
patient can’t swallow. Enforced bed rest may
prevent injury to the swollen spleen.
Painkillers and saline gargles may help the
sore throat.

Complications There may be a swollen
spleen or liver inflammation; heart problems
or involvement of the central nervous system
may rarely occur (mono-meningitis), but this
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disease is almost never fatal. If the spleen rup-
tures, immediate surgery and blood transfu-
sions will be necessary.

About half the time, the patient will also
have a strep throat, which does require antibi-
otic treatment. Occasionally, patients will
have such intense swelling of the lymphatic
system of their throat, they require hospital-
ization for IV fluids to prevent dehydration.

Prevention Most people exposed to pa-
tients with mono have already been infected
with EBV and aren’t at risk for developing dis-
ease themselves, since 95 percent of adults over
age 35 have antibodies to the virus. Transmis-
sion routes are not fully understood, although
doctors suspect it is transmitted via saliva.

Morbidity and Mortality Weekly Report A
weekly epidemiologic report on the incidence
of communicable diseases and deaths in 120
urban areas of the United States. It is pub-
lished by the Centers for Disease Control and
Prevention in Atlanta, Georgia. The publica-
tion also includes information on accident
rates and important international health data.

morbidity rate The number of cases of a par-
ticular disease occurring in a single year per
specified population unit. It may be calcu-
lated on the basis of age groups, gender, occu-
pation, or other population group.

morbilli See MEASLES.

morbillivirus, equine (EM) See EQUINE MOR-
BILLIVIRUS.

mosquito  bites Mosquitoes are found
throughout the world; the females bite in
order to obtain blood to produce their eggs.
Because their eggs are laid and hatched in
stagnant water, they are most commonly
found in areas near marshes, ponds, reser-
voirs, and water tanks.

Mosquito bites may cause swelling and
itching for several days; the main problem of

these bites is the infections that may be trans-
mitted in the insect’s saliva.

Because mosquitoes spread so much dis-
ease, scientists are continually working to
develop new methods to eradicate them.
Among the new possibilities include a proto-
zoan, a fungus, and an Argentian nematode
that may attack mosquitoes. Some scientists
are developing poisoning bacteria and blue-
green algae; others are developing new types
of repellents.

The problem with eradicating mosquitoes
is that they continually become resistant to
almost any poison that scientists can
develop; in any population of insects, some
are likely to have a genetic resistance to any
insecticide. Those few survive and repro-
duce, passing on their genes to offspring;
eventually most of the insects in later genera-
tions have inherited the ability to survive the
insecticide.

Treatment Because  mosquitoes  can

- spread disease, mosquito bites should be

washed with soap and water followed by an
antiseptic. To control itching, a nonprescrip-
tion antihistamine, calamine lotion, anesthetic
gels, or ice pack may help. Or try making a
paste of salt and water or baking soda and
water to apply to the bite.

Prevention Use insect repellents, such as

DEET (N1N-diethyl-m-toluamide): By far
the best repellant that should be applied
on all exposed skin. It comes in various
strengths, but the more concentrated is
more effective; children should wuse
milder versions because there have
been a few cases of toxicity with small
children

bath oil: Although many consumers swear
by Avon’s Skin-so-Soft, recent research
by the military (and the Avon company)
demonstrate that it is not nearly as effec-
tive as DEET.

zinc: Some experts recommend daily doses
(at least 60 milligrams), although they
warn it can take up to four weeks to



work; extra supplements should be
taken only with approval of physician

mud fever See LEPTOSPIROSIS.

Muerta Canyon virus See SIN NOMBRE VIRUS.

multiple sclerosis and viruses Multiple scle-
rosis is a chronic disease of the nervous sys-
tem, affecting young and middle-aged adults
in which the sheaths covering nerves in the
brain and spinal cord are damaged (called
demyelination). The disease affects different
parts of the brain and spinal cord, causing a
variety of symptoms including paralysis, eye
problems, speech defects, and shaky move-
ments. While not normally considered to be
an infectious disease, the true cause of the ill-
ness is not known.

Some scientists suspect a “slow virus”
might trigger the development of MS, which
is characterized by recurrent relapses fol-
lowed by remissions. MS is known to involve
a problem with the body’s immune reaction.
T cells (immune system cells that attack
invading viruses and bacteria) for some rea-
son attack instead the nerve covering (myelin
sheath). Without its myelin covering, the
nerves basically short circuit.

What some scientists suspect is that per-
haps a common infection initially triggers the
T cells to attack. In fact, T cells from patients
with MS react not only against myelin from
the brain and spinal cord but also against var-
ious common viruses and bacteria. This could
mean that for some reason, the T cells could
not tell the difference between some infec-
tious organisms and its own myelin. Peptides
from viruses that are similar to myelin include
EPSTEIN-BARR, HERPES simplex, INFLUENZA, and
the bacterium PSEUDOMONAS AERUGINOSA.

In research, at the University of Pennsylva-
nia, mouse HEPATITIS virus leads to myelin
destruction much like the damage seen in MS.
As with many viruses, this one stays in the
animal’s body long after the initial infection
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and can cause destruction of myelin later in
life. Further damage is caused by the mouse’s
immune system response to the virus.

mumps An acute viral illness that was at one
time a common childhood disease, featuring
swollen and inflamed salivary glands on one
or both sides of the face or under the jaw. In
1968 there were 152,000 mumps cases; today,
only a few thousand people per year get
mumps.

Before the mumps vaccine was available,
almost every child got mumps sometime in
childhood. While the incidence of the disease
is much lower today, an unimmunized child
remains at high risk for getting mumps. The
diseases is still widely found in developing
countries, which is why anyone over one year
of age should have a vaccine when traveling
abroad.

Cause Mumps is spread by airborne
droplets of the mumps virus that are expelled
by a patient with mumps who is coughing,
sneezing, or talking. The virus invades and
multiplies in the parotid gland, but it is
attracted to all the glands.

Symptoms The disease will appear two to
three weeks after exposure, beginning with
mild discomfort in the area just inside the
angle of the jaw. Many infected children have
no symptoms. In more serious cases, however,
the child complains of pain and has difficulty
chewing; the glands on one or both sides
become painful and tender. Fever, headache,
and swallowing problems may follow, but the
fever falls after two to three days and the
swelling fades within 10 days. When only one
side is affected, the second gland often swells
as the first one subsides.

Diagnosis Mumps is usually diagnosed
from symptoms; it can be confirmed by cul-
turing the virus from saliva or urine, or by
measuring antibodies to mumps virus in the
blood.

The skin test for mumps—considered unre-
liable—is no longer available. "
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Treatment While there is no treatment, a
patient may be given painkillers and plenty of
fluids. In moderate to severe cases the child
may need to stay in bed. Males with testicular
involvement may be given a stronger
painkiller; corticosteroid drugs may be
needed to reduce inflammation.

Complications While mumps is normally
considered to be a mild disease, sometimes it
can be more serious, causing a mild inflam-
mation of the coverings of the brain and
spinal cord (MENINGITIS) in about one in every
10 children with mumps. More rarely, it can
cause an inflammation of the brain itself
(ENCEPHALITIS), which usually improves by
itself without permanent brain damage.

While serious complications are not com-
mon, one out of every teenage and adult
males with the disease will have an inflamma-
tion and swelling in one or both testes. In
extremely rare cases, this can lead to sterility.
Mumps can also cause inflammation of the
ovaries in older girls and women, inflamma-
tion of the pancreas or heart muscle, or audi-
tory nerve damage resulting in deafness.

There is no evidence that mumps in preg-
nancy has any effect on the fetus.

Prevention All healthy children who
have never had mumps should be immunized
on or before their first birthday. If in doubt, it
is safe to be immunized or reimmunized
against mumps.

The vaccine is available by itself, or in com-
bination with measles and rubella (MMR) or
mumps and rubella (MR). Typically, the com-
bination MMR vaccine is given at 15 months
of age because it includes a measles vaccine; it
protects the child against all three diseases.
The vaccination, which has been used since
1967, can also be given to older children and
adults. It is highly effective and one injection
produces long-lasting (probably lifelong)

According to the U.S. Centers for Disease
Control, in very rare instances the mumps
vaccine produces a mild, brief fever. This

fever may occur one to two weeks after
receiving the vaccine. Occasionally there is
some slight swelling of the throat glands. Seri-
ous reactions are extremely rare.

Males who have already gone through
puberty who have never been immunized
against mumps or had the infection should
avoid contact with any infected person. If
symptoms do develop, passive immunization
with antimumps immunoglobulin can pro-
vide some protection against the development
of swelling in the testes.

Some children anyone who has a severely
impaired immune system, a severe allergy to
eggs, or anyone with a high fever or who has
received blood products or immune globulin
in the past three months should not receive
the mumps virus vaccine.

mycetoma A rare tropical skin and bone
infection that can be highly disfiguring, pro-
ducing a hard swelling covered by the open-
ings of multiple drainage channels that
discharge pus.

Cause Mycetoma is caused by FUNGI or
actinomycetes (a type of bacteria).

Treatment Antibiotics are the medications
of choice if mycetoma is caused by actino-
mycetes; fungal disease may be hard to treat
with drugs, and it may be necessary to surgi-
cally remove affected skin.

Mycobacterium A genus of rod-shaped bac-
teria having several significant species.
Muycobacterium leprae causes LEPROSY; M. tuber-
culosis causes TUBERCULOSIS; M. avium intracel-
lulare causes MYCOBACTERIUM AVIUM COMPLEX
(MAC), a significant cause of death in AIDS
patients. The genus is responsible for more
suffering around the world than all other bac-
terial genera combined. Currently, more than
60 species of mycobacteria have been well
defined.

Mycobacterium avium complex (MAC) The
most common bacterial opportunistic infec-



tion in people with HIV, it consists of two
similar organisms—Muycobacterium avium and
M. intracellulare. In one study, 43 percent of
people with AIDS surviving two years after
diagnosis tested positive for MAC, suggesting
that the infection may be an almost inevitable
complication of HIV infection. MAC is also
sometimes called Mycobacterium avium intra-
cellulare (MAI). Some studies have shown that
MAC occurs more often in Caucasians than in
Latinos and African Americans; homosexual
and bisexual men may have a higher inci-
dence of infection than those in other risk
groups.

Cause The MAC organisms are found
commonly in water, water mists or vapors,
dust, soil, and bird droppings. They usually
enter the bedy via contaminated food and
water, although they also can be inhaled into
the lungs. Once inside the body, the organ-
isms colonize and grow in the gastrointestinal
tract or the lungs, where they don’t usually
cause any symptoms at first. Eventually, since
they are not stopped by the body’s normal
response to infection, they attack the tissue
lining the gut and reproduce tremendously.
After a local infection, the MAC organisms
usually enter the bloodstream and spread
throughout the body.

Symptoms The most common symptoms
include fevers, night sweats, weight loss, loss
of appetite, fatigue, or progressively severe
diarrhea. Other symptoms include abdominal
pain, nausea, and vomiting. Respiratory
symptoms (cough and breathing problems)
are fairly uncommon. However, painful joints,
bone, brain, and skin infections can result
when MAC bacteria spreads to other parts of
the body.

Treatment Since MAC bacteria are closely
related to the organism that causes TUBERCU-
LOsSIS, some of the drugs used to treat TB are
also used against MAC. While it is not clear if
treating MAC prolongs survival, treatment
definitely reduces symptoms and improves
the quality of life. A dozen or more drugs are
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available to treat MAC; most experts agree
that treating an advanced MAC infection
requires several drugs because no drug is
effective alone. MAC bacteria can quickly
become resistant to a particular drug.

Prevention Taking prophylactic drugs
(such as rifabutin) can prevent or delay the
onset of MAC in people with HIV infection.
Since MAC organisms have been found in
most city water systems, as well as hospital
water supplies and bottled water, boiling
drinking water is suggested. AIDS patients
also are advised not to eat raw foods (espe-
cially salads, root vegetables, and unpasteur-
ized milk or cheese). Conventional cooking
(baking, boiling, or steaming) destroys MAC
bacteria, which are killed at 176 degrees F.
Fruits and vegetables should be peeled and
rinsed thoroughly.

Patients should avoid animal contact (espe-
cially birds and bird droppings). Pigeons, in
particular, can transmit not just MAC but also
the organism that causes CRYPTOCOCCOSIS,
another opportunistic infection found in peo-
ple with HIV infection.

Finally, HIV patients should avoid or
reduce alcohol consumption, since regularly
drinking alcohol can hasten the development
of MAC infection in those with HIV.

Mycobacterium avium intracellulare See
MYCOBACTERIUM AVIUM COMPLEX.

Mycobacterium leprae Also called Hansen’s
bacillus, this is the organism that causes LEP-
ROSY. The rod-shaped bacterium was iden-
tified in 1874 by a Norwegian Armauer
Hansen; as a result, both the microbe and the
disease were named for him.

Mycobacterium tuberculosis Also known as
Koch’s bacillus, this slow-growing organism
is the cause of TUBERCULOSIS. Often shortened
to M. Tb, the bacterium was discovered in
1882 by German physician Robert Koch, the
father of modern bacteriology and discoverer
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of the organisms that cause ANTHRAX and
CHOLERA.

This slow-growing bacillus (rod-shaped
bacterium) belongs to the family Mycobac-
terium species. Most members of this family
live in water or s0il and don’t infect humans,
although M. bovis infects cows and can cause
TB in those who drink unpasteurized milk
from infected cows.

A single bacterium is called a tubercule
bacillus. An extremely tough type of bacteria,
the TB bug can live for weeks in the dark,
where it forms spores. It cannot survive in a
clean, well-ventilated sunny environment. It
is most often transmitted by respiratory secre-
tions from coughing. The organism can
remain airborne and alive in these secretions
and on surfaces for days.

mycology The study of FUNGI and fungoid
diseases.

mycoplasma Free-living bacteria that lack a
cell wall. The lack of a cell wall means that the
bacteria are resistant to antibiotics such as
PENICILLIN, which work by attacking bacterial
cell walls.

Mycoplasmas are found everywhere in
nature, some living on decaying matter or
occupying harmless places within other
organisms. But many others are disease-caus-
ing Dbacteria of vertebrates, insects, and
plants. Only a limited number of myco-
plasma species infect humans; the most
important of these is MYCOPLASMA PNEUMO-
NIAE, a common cause of respiratory infection
(including PNEUMONIA). It is also possible
that mycoplasmas could be involved in the
progression of AIDS.

Mycoplasmas were first isolated in 1898 in
France, as the source of a cattle disease called
pleuropneumonia. When similar microbes
were found to cause other infections (includ-
ing a particular form of human pneumonia)
they were called pleuropneumonia-like organ-
isms or PPLOs. They were later correctly

reclassified as mycoplasmas, and M. pneumo-
niae was identified in the early 1960s.

The term mycoplasma is used as a general
designation for any member of the class, or as
Mycoplasma, the name of a particular genus
within that class.

mycoplasma pneumonia A contagious dis-
ease of children and young adults caused by
MYCOPLASMA PNEUMONIAE. The disease is also
called Eaton-agent pneumonia, primary atyp-
ical pneumonia, or walking pneumonia.

Anyone can get the disease, but it occurs
most often in older children and young
adults. The infections occur sporadically
throughout the year, but they are most com-
mon in late summer and in fall; widespread
community outbreaks may occur every four
to eight years.

Cause Mycoplasma pneumonia is caused
by M. pneumonige, a microscopic organism
related to bacteria. It is spread through con-
tact with droplets from the nose and throat of
infected people when they cough or sneeze.
Scientists believe transmission requires close
contact with an infected person. The conta-
gious period is probably less than 10 days.

Symptoms After an incubation period of
between 9 to 25 days, symptoms of dry
cough, fever, sore throat, headache, and
malaise appear. Ear infections may also occur.
Symptoms may last from a few days to a
month or more.

Diagnosis The disease can be diagnosed
based on the symptoms; a nonspecific blood
test may help in the diagnosis.

Treatment Antibiotics including ery-
thromycin or tetracycline are effective.

Prevention There are no vaccines to pre-
vent the spread of mycoplasma infection, and
there are no reliable methods for control.

Mycoplasma pneumoniae The organism that
causes the contagious disease MYCOPLASMA
PNEUMONIA. While classified as a bacterium, it
does not have a cell wall and can’t be seen on



routine smears or grown on routine culture
plates. It does not usually cause anything
other than a respiratory disease.

mycosis Any disease caused by a fungus.

mycotic infections, systemic See FUNGAL
INFECTION.

mycotoxicosis A type of fungus-derived
metabolite found on certain kinds of food
capable of causing one type of food poison-
ing. Ever since the Middle Ages, thousands of
people have died from various types of myco-
toxins—most notably, ergot poisoning. But it
was a 1960 turkey epidemic in England that
spurred a worldwide research effort to track
down the vast number of toxic compounds
derived from fungus that cause these poison-
ings. While most of the deaths from mycotoxi-
cosis have been among animals eating tainted
food, symptoms are still found frequently
among humans.

It's estimated that one of the most wide-
spread of these toxins are aflatoxins found in
a wide variety of food, including grains,
peanuts, tree nuts, and cottonseed meal; meat,
eggs, milk, and other products from animals
that consume aflatoxin-contaminated feed are
additional sources of potential exposure.

Peanuts can develop a toxic mold when not
properly stored, which is why consumers
should never eat moldy or shriveled food
(especially grains or peanuts) and should be
cautious about eating unroasted peanuts sold
in bulk.

Aflatoxin is a cancer-causing byproduct of
the Aspergillus flavus mold found in peanuts,
corn, wheat, rice, cottonseeds, barley, soy-
beans, Brazil nuts, and pistachios. The molds
that produce aflatoxin grow in warm, humid
climates in the southeastern United States,
but the mold can also be produced in the field
when rain falls on corn and wheat left in the
field to dry. Aflatoxin-producing mold can
even grow on plants damaged by insects or

mycotoxicosis 189

drought, poor nutrition, or unseasonable
temperatures.

Aflatoxin has been called the most potent
natural carcinogen known to humans; poor
diet also seems to predispose animals to can-
cer in the wake of aflatoxin ingestion.

Still, scientists know very little about why
or how the aflatoxins are produced by the
mold, and because it is sometimes difficult to
see, all susceptible crops are subject to routine
testing in the United States. Unfortunately, it
is not possible to detect the mold with 100
percent accuracy.

While the way agricultural products are
stored can affect the mold’s growth, the
length of time of such storage is also impor-
tant; the longer agricultural products are
stored in bins, the greater the chance that
environmental conditions favorable to afla-
toxin production will be created. Stored nuts
or seeds might accidentally get wet or the
storage bin might not facilitate drying quickly
enough to stop the mold from growing.

Aflatoxins are more common in poor-qual-
ity cereals and nuts; while most of these low-
grade products don’t enter the human food
market, they are sold as animal feed, which
can go on to contaminate animal products
(such as meat and milk). For this reason, cot-
tonseed meal (a product often contaminated
with high levels of aflatoxin) is banned for use
as an animal feed. Cottonseed o0il, however,
rarely contains aflatoxin, since the toxin sticks
to the hulls of the seed.

Milk is commonly contaminated with afla-
toxin, and powdered nonfat milk can contain
eight times more than the original liquid
product since the aflatoxin adheres to the
milk’s proteins. In addition, measurable levels
of aflatoxin can be found in some baby foods
that use dry milk to boost the protein content
of the product.

Prevention Pasteurization, sterilization,
and dry processing techniques can sub-
stantially reduce aflatoxin contamination of
dried milk. Meat products are less often
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contaminated because little aflatoxin is car-
ried over into the meat, except for pig liver
and kidneys. Chicken may become contami-
nated with aflatoxin when the bird appears to
be only mildly sick.

Symptoms In humans, aflatoxin is
believed to cause liver cancer, according to
some East African studies, which seem to
show a correlation between the two. Epidemi-
ological evidence also suggests men are more
susceptible than women; many scientists
believe a poor diet and liver disease also
increase susceptibility to liver cancer as a
result of aflatoxin exposure. Data from the
African studies were strong enough to
prompt the FDA and the EPA to develop strict
regulations to control levels in food and ani-
mal food sold in the United States.

Aflatoxin can also cause acute poisoning;
severe liver disease has been detected in those
who ingest highly contaminated food, and
children around the world exhibit symptoms
similar to Reyes syndrome (fever, vomiting,
coma, and convulsions) after exposure.

myiasis, cutaneous A fly larvae infestation of
the skin usually found only in the tropics.
When the African tumbu fly lays eggs on
clothing, the larvae from the eggs penetrate
the skin, eventually causing a swelling that
looks like a boil. Various other types of flies
may lay eggs in open wounds, on the skin, or
in the ears or nose.

Prevention Infestation can be avoided by
covering open wounds and (in Africa) by
thoroughly ironing clothes that have been
drying outside.

Treatment Oil drops over the swelling
suffocates the larvae, which then come to the
surface where they can be removed with a
needle.

myocarditis An acute inflammatory condi-
tion of the myocardium (the heart muscle)
caused by viral, bacterial, or fungal infection.
It may also be produced as a result of
RHEUMATIC FEVER. After a bout of myocarditis,
there is usually some residual heart enlarge-
ment. People with a virus infection that
affects the lungs may have a mild myocarditis
that may be detected with an electrocardio-
gram (an ECG).

The most common cause of myocarditis in
Central and South America is the parasitic
infection called CHAGAS DISEASE. Many years
after the initial infection, these patients can
have extensive damage to the heart muscle
ending in death.

Symptoms The symptoms depend on the
type of infection that causes the inflammation,
the degree of damage, and the capacity of the
heart muscle to recover. Symptoms may be
mild or nonexistent; if they do occur, they
may include fatigue, pain, fever, and rapid
heartbeat. Rarely, the inflammation can lead
to chest pain and heart failure, followed by
cardiac arrest and death. Acute inflammation
of the outer lining of the heart (pericarditis)
often accompanies myocarditis.

Treatment Most cases clear up without
treatment, although corticosteroid drugs are
occasionally prescribed to reduce inflamma-
tion. Treatment of the cause of the inflamma-
tion together with painkillers, oxygen, and
rest are helpful. Most physicians believe that
exercise is not helpful for people with
myocarditis; they recommend that patients
not engage in strenuous exercise until their
ECG returns to normal.

myxovirus Any of a group of medium-sized
viruses that include those that cause
INFLUENZA, MUMPS, and PARAINFLUENZA.



N

nanophyetiasis The name for a human dis-
ease caused by infection with parasitic flat-
worms (flukes); it is also called “fish flu.” Not
a great deal is known about this disease.

There have been no reported massive out-
breaks of the disease in North America; the
only scientific reports are of 20 individuals
referred to in one Oregon clinic. However, a
report in the popular press suggests the fre-
quency is much higher.

The disease is endemic in Russia, where the
infection rate is reported to be more than 90
percent and growing.

Cause The disease is caused by the
Nanophyetus salmincola or N. schikhobalowi, the
North American and Russian troglotrematoid
trematodes (respectively). It is transmitted by
the larval stage of a worm that embeds itself
in the flesh of freshwater fish; North Ameri-
can cases were all associated with salmon.
Raw, underprocessed, and smoked salmon
and steelhead were implicated. ‘

Symptoms The first reported U.S. cases
were characterized by diarrhea, usually
accompanied by abdominal discomfort and
nausea. A few patients reported weight loss
and fatigue.

Diagnosis The disease is diagnosed by
finding the eggs in feces. However, it is hard
to tell the difference between these eggs and
those of another parasite, Diphyllobothrium
latum.

Treatment Treatment with bithionol or
niclosamide appears to resolve the problem.

National Center for Infectious Diseases
National center dedicated to surveillance,
research, prevention, and training in the area
of infectious diseases, affiliated with the U.S.
Centers for Disease Control and Prevention in
Atlanta, Georgia. Created in 1981, NCID is
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committed to the prevention and control of
traditional, new, and reemerging infectious
diseases in the United States and around the
world. Six divisions and three programs plan
and conduct the center’s disease prevention
and control activities.

The Division of Vector-Borne Infectious Dis-
eases is part of the NCID and was established
in Utah in the 1950s as the Disease Ecology
Section of the CDC to deal with arboviral
ENCEPHALITIS in the western United States. In
1963 the unit moved to Greeley, Colorado, and
in 1967 relocated to its present location in Fort
Collins, Colorado. Its PLAGUE program was
moved from San Francisco to the unit at that
time. In 1989 it was given the responsibility of
developing a national LYME DISEASE program
and was given its present name to reflect its
responsibilities for Lyme disease, plague, and
other zoonotic bacterial infections.

DVBID serves as an international reference
center for vector-borne viral and bacterial dis-
eases. As one of the few remaining centers
responsible for these agents, it tries to develop
and maintain surveillance, conduct field and
lab research and epidemic aid investigations,
define disease etiology, provide diagnostic
reference and consultation to state or local
health departments.

The division emphasizes research to
improve diagnosis, prevention, and control of
diseases such as Lyme disease, DENGUE FEVER,
YELLOW FEVER, arboviral encephalitis, and
plague. It includes three branches: the
Arbovirus Diseases Branch, the Bacterial
Zoonoses Branch, and the Dengue Branch in
San Juan, Puerto Rico.

National Institute of Allergy and Infectious
Diseases The federal research institute that
provides the major support for scientists con-
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ducting research aimed at developing better
ways to diagnose, treat, and prevent the many
infectious, immunologic, and allergic dis-
eases.

NIAID has four divisions: AIDS; Allergy,
" Immunology and Transplantation; Microbiol-
ogy and Infectious Diseases; and Extramural
Activities. In addition, NIAID scientists con-
duct intramural research in labs in Bethesda,
Rockville, and Frederick, Maryland, and in
Hamilton, Montana.

Among other diseases, NIAID investigates
these major conditions:

AIDS: NIAID conducts and supports
basic research on HIV and AIDS, devel-
ops new drugs, conducts clinical trials
of experimental drugs, and develops
and tests HIV vaccines.

Emerging diseases: NIAID supports re-
search on LYME DISEASE, HANTAVIRUS,
drug-resistant TUBERCULOSIS, and other
emerging diseases to develop better ways
to diagnose, treat and prevent them.

Enteric diseases: NIAID supports research
into diarrheal diseases such as CHOLERA
and ROTAVIRUS that are major causes of
death among infants and children.

Immunologic diseases: NIAID researchers
focus on the basic biology of the
immune system and related diseases,
including autoimmune diseases such as
scleroderma and lupus.

Malaria and other tropical disease: NIAID
conducts research into a variety of tropi-
cal diseases, including MALARIA, FILARIA-
SIS, TRYPANOSOMIASIS, and LEPROSY and
supports centers for tropical medicine
research in countries where these dis-
eases are endemic.

Sexually transmitted diseases: NIAID stud-
ies support research into GONORRHEA,
SYPHILIS, CHLAMYDIA, GENITAL HERPES,
‘and human PAPILLOMAVIRUS, focusing
on better diagnostic tests, improved
treatments, and effective vaccines.

Vaccine development: NIAID has intro-
duced new vaccines for a variety of seri-
ous diseases and is currently testing new
vaccines at a number of U.S. centers.

Other areas of research include fungal
diseases, HOSPITAL-ACQUIRED INFECTIONS,
CHRONIC FATIGUE SYNDROME, respiratory dis-
eases, ANTIVIRAL AGENTS, and ANTIMICROBIAL
DRUG studies.

necrotizing fascitis See  FLESH-EATING

BACTERIA.

Neisseria gonorrhoeae A gram-negative bac-
terium that causes GONORRHEA, also called
gonococcus or diplococcus. This circular bac-
terium was identified in 1879 by the German
dermatologist Albert L. S. Neisser. It was not
until 1937 that scientists discovered sulfa
drugs could kill the microorganism. Unfortu-
nately, today there are penicillin-resistant
strains (known as PPNG, for penicillinase-
producing Neisseria gonorrhoed), coming pri-
marily from the Philippines. Other strains are
resistant to tetracycline.

Neisseria meningitidis See MENINGOCOCCUS.
nematodes See ROUNDWORMS.
neurocysticercosis See TAPEWORM.

neurotoxic shellfish poisoning See SHELLFISH
POISONING, NEUROTOXIC.

nitric oxide A simple molecule—with one
atom of oxygen and one of nitrogen—that
may be used by the immune system to fight
a wide variety of infections. So varied is this
molecule’s role in the body that in 1992, Sci-
ence voted it “Molecule of the Year.”

It was best known as a toxic gas and an
ingredient in air pollution until 1987, when
scientists discovered it was produced by cells
throughout the body. Since then, it was iden-
tified as a player in a vast number of body



activities. In addition to its ability to fight
infections, it boosts cell communication, reg-
ulates blood pressure, causes penile erec-
tions, transmits messages between nerve
cells, kills certain parasites, and may play a
part in learning and memory.

Scientists have known for some time that
nitric oxide disables or kills certain proto-
zoans, worms, fungi, and bacteria. Now, new
research suggests that nitric oxide is a potent
antiviral that attacks both poxviruses and
HERPES simplex, type 1 (HSV1), which causes
COLD SORES in humans. It appears to be trig-
gered by cytokines such as INTERFERON (pro-
teins secreted by immune system cells).

Nitric oxide appears to have potential as a
broad-spectrum antiviral because it affects
many different kinds of viruses. Scientists
believe if they can design ways to deliver the
" right amount of nitric oxide to the site of
infection without causing side effects, they
could produce a new approach to antiviral
therapy.

Other recent studies suggest that nitric
oxide may help the body defend itself against
diseases such as MALARIA and that nitric oxide
levels may play a key role in determining
whether a child develops the most dangerous
complication of the disease—cerebral malaria.
Cerebral malaria, which causes convulsions
and coma, kills many of its victims. Scientists
don’t know why only some people develop
the complication, but they found that those
who do had the lowest levels of nitric oxide.

nocardiosis An infection by a funguslike
bacterium found throughout the world. This
infection is not normally found in healthy
patients, but it occurs in those with a compro-
mised immune system, beginning in the lungs
and spreading to tissues under the skin.

Cause The disease is caused by infection
with Nocardia asteroides, an aerobic species of
actinomycetes. The organism enters the respi-
ratory tract and spreads throughout the
bloodstream.
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Symptoms Fever and cough similar to
pneumonia that does not respond to normal
short-term antibiotics, with lung damage and
brain .abscesses. Occasionally, this bacterium
causes skin abscesses only (especially in gar-
deners).

Treatment Sulfonamide drugs for 12 to 18
months, sometimes in conjunction with other
antibiotics, together with surgical drainage of
abscesses, cures between 50 percent and 60
percent of cases.

Norwalk agent (virus) infection Infection by
a family of several small viruses that can
cause viral GASTROENTERITIS featuring a mild
diarrhea. Only the common cold is reported
more often than viral gastroenteritis.
Although viral gastroenteritis may be caused
by a number of viruses, the Norwalk family
are responsible for about one third of all cases
not involving young infants.

Moreover, Norwalk virus is the most com-
mon cause of viral contamination in shellfish.
The specific agent is named for the area where
the outbreak of the virus first occurs, such as
Norwalk, Hawaii, or Marin agent.

During the Gulf War of 1991, more than 10
percent of the troops were infected by the
Norwalk virus when they ate local unwashed
fruits and vegetables. Other outbreaks com-
monly occur in nursing homes, schools,
camps, or hospitals. Outbreaks are particu-
larly common in tropical countries with inad-
equately treated water.

Widespread outbreaks reaching epidemic
proportions occurred in Australia in 1978 and
in New York in 1982 among consumers of raw
clams and oysters. From 1983 to 1987, 10 well-
documented outbreaks caused by Norwalk
virus were reported in the U.S. involving
fruits, salads, eggs, clams, and bakery items.

Studies show that more than 60 percent of
adults develop antibodies to Norwalk agent
infection by the time they reach age 50.

Cause Norwalk gastroenteritis can be
transmitted by ingesting contaminated food
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or water. In addition, the infection can be
transferred from person to person. Water is
the most common source of outbreaks and
may include water from city supplies, wells,
recreational lakes, swimming pools, and
water stores in cruise ships.

Shellfish and salad ingredients are foods
most often implicated in Norwalk outbreaks.
Eating raw or insufficiently steamed clams
and oysters poses a high risk for infection
with Norwalk virus. Foods other than shell-
fish may be contaminated by food handlers
who have the virus.

Everyone who ingests the virus and who
has not recently had an infection with the
same strain is susceptible to infection and can
develop symptoms. Infection is most common
in adults and older children.

Symptoms Within two to three days of
infection, symptoms of vomiting, abdominal
cramps, mild diarrhea, fatigue, and muscle
aches appear. Most people experience only a
mild illness and recover within 48 hours.

For about three months following an infec-
tion, patients will develop a short-term
immunity. After this period of time, however,
it’s possible to become reinfected. Severe ill-
ness or hospitalization is very rare.

Diagnosis Research labs can look for
virus in stool specimens; a blood test can

uncover antibodies to the virus. Specific diag-
nosis of the disease can only be made by a few
labs that possess reagents from human volun-
teer studies. Identification of the virus can be
made on early stool specimens using immune
electron microscopes. However, this disease is
usually diagnosed by the characteristics of the
illness itself, without tests.

Treatment Because the diarrhea is caused
by a virus, there is no cure. When a person
becomes infected, the body develops antibod-
ies that destroy the virus. Rest, clear fluids,
and acetaminophen for headaches and body
aches will help. Patients who don’t experience
vomiting can continue to eat solids.

Prevention There are no specific preven-
tive measures, since scientists don’t know
enough about how the virus is transmitted.
However, it's wise to follow guidelines for
avoiding food-borne illness, and follow pre-
cautions for food and beverage safety when
traveling to tropical countries.

nosocomial infection An infection acquired
in a hospital. See HOSPITAL-ACQUIRED IN-
FECTIONS.

notifiable disease See REPORTABLE DISEASE.
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onchocerciasis A chronic tropical disease
that causes infection of the skin and that may
lead to eye inflammation and blindness. The
disease, which is a type of FILARIASIS, affects
17.6 million people, most of whom live in
Africa. However, the disease is also common
in Central and South America. American trav-
elers appear to be at low risk for infection; the
risk only rises for those who stay in an area
for a long time, such as missionaries, field sci-
entists, and Peace Corps workers.

Cause The disease is caused by the para-
site Onchocerca volvulus transmitted by the
bite of the blood-sucking female Simulium
black fly. The flies live near rapid rivers and
streams (hence the disease’s alternative name,
“river blindness”), and they come out during
the day to bite. Eye lesions are more common
among people of the African savannah,
whereas gross skin lesions are more often
seen among rain forest inhabitants.

The black fly deposits infected larvae
beneath the skin of humans; the larvae pene-
trate the human tissue and develop into an
adult worm after about a year. The female
adult, which can live for 15 years, produces
large numbers of microfilariae that migrate
throughout the body. Blindness may result as
an allergic reaction to dead worms near the
eye.

Symptoms About a year after the black
fly bite, symptoms appear and may include
severe localized or generalized itching of the
skin. The victim may scratch so hard that the
skin is broken; hard lumps then appear in the
skin. Other symptoms may include fever,
headache, and tiredness. Eye inflammation
can lead to blindness. In the Americas, lesions
are seen usually on the scalp; in Africa, they
are found mostly around the pelvis and on
the trunk. The development of blindness
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depends on the number of larvae around the
eye.

Treatment In some cases, treatment may
include surgical removal of the nodules,
together with medication. Ivermectin kills the
parasite at the stage where it causes symp-
toms. Merck, Sharp & Dohme provides this
drug free to countries where river blindness is
common. It is available in the United States
from the CDC under an agreement with the
Food and Drug Administration. Ivermectin
and other drugs for tropical diseases available
through the drug service are not approved in
the United States but are provided under
investigational drug exemptions granted by
the FDA. They are provided free to other
countries as a public health service. The drugs
must be given carefully because of the severe
reaction caused by dead worms.

Researchers are studying a possible vaccine
for river blindness using antibodies produced
by the few individuals who appear to be resis-
tant to river blindness. (Nearly everyone else
who is exposed to the parasites becomes
infected.)

o’'nyong-nyong An arbovirus that causes dis-
ease in Africa and Asia similar to DENGUE
FEVER. The name, which means “weakening of
the joints” in a Uganda dialect, first appeared
in that country in 1959 when it infected mil-
lions of Africans. See also CHIKUNGUNYA FEVER.
Cause O'nyong-nyong is transmitted by
the bite of the Anopheles mosquito, which is
also responsible for spreading MALARIA.
Symptoms Symptoms include fever,
swollen lymph nodes, and severe joint pain.
Treatment Treatment is symptomatic.
Prevention XKilling or repelling insects
and sleeping under bed nets is the only way
to prevent this disease.
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opportunistic infections An infection caused
by normally harmless organisms that do not
usually produce disease in healthy people.
These infections usually occur among patients
whose resistance has been impaired by such
disorders as diabetes, AIDS, or cancer; by a
surgical procedure such as a urinary tract
catheterization; or by immunosuppressive
drugs.

Long-term use of antibiotics or other drugs
also may interfere with the normal function of
the immune system, creating a chance for nor-
mally harmless organisms to become harmful.

Most AIDS patients die not of their disease
but of the accompanying opportunistic infec-
tions (especially Pneumocystis pneumonia).
Other infections often contracted by AIDS
patients include fungal infections (such as
CRYPTOCOCCOSIS and CANDIDIASIS) and some
viral infections (such as CYTOMEGALOVIRUS
and HERPES). Because of the underlying
immune system problems of AIDS patients,
opportunistic infections are often unavoid-
able. However, they can be prevented to some
extent with prophylactic antimicrobial drugs.

oral polio vaccine See POLIOMYELITIS.

orbital cellulitis See CELLULITIS.

ornithosis  Also known as psittacosis or par-
rot fever, this is a serious bacterial disease that
is caught from infected exotic imported birds.
It is not possible to catch the disease from
another human. The disease is found
throughout the world and occurs all year
long. Adults are more likely to be infected
than children.

Cases must be reported to the local health
department so the source of the infection can
be traced. Infected birds that cannot be treated
with tetracycline must be killed to prevent
spread of the disease. The cage of an infected
bird must be cleaned, disinfected, and thor-
oughly aired, since the droppings contain the
bacteria. When purchasing a pet bird, con-

sumers should always ask whether the bird
has been checked for parrot fever.

Symptoms Symptoms appear within 4 to
15 days after infection, and include headache,
loss of appetite, muscle aches, chills, sore
throat, congestion, chest pain, and sometimes
pneumonia. As the fever rises, a dry cough
develops. Chest X-rays will show pneumonia.
The fever may last for up to three weeks, only
gradually falling back to normal. Patients
with a particularly bad case (and older people
usually are sickest) may not feel completely
well for a long time.

Cause Parrot fever is caused by the bacte-
ria CHLAMYDIA PSITTACI, carried by parakeets,
parrots, pigeons, turkeys, ducks, geese, and
canaries. Rarely, the snowy egret or seagulls
carry the disease. The bacteria is shed in drop-
pings and feathers, which are infectious for
months; the more stressed the infected bird,
the higher percentage of virus shed. A human
can become ill by inhaling dust containing the
bacteria or by being bitten by an infected bird.
Pet birds kept indoors or in an enclosed area
(such as a pet shop) are at higher risk for the
disease.

Diagnosis Because parrot fever is similar
to other pneumonias, a physician will reach a
diagnosis in part if there is a history of prox-
imity to birds, since it’s not easy to isolate the
bacteria. A blood sample taken during the ill-
ness can be compared with another sample
taken three weeks later; an increase in anti-
bodies to the bacteria confirms the diagnosis.

Treatment Tetracycline will cure parrot
fever. Acetaminophen can bring down fever
above 101 degrees F, and bed rest and fluids
will help ease symptoms. Codeine or other
cough suppressants may be prescribed for an
especially bad cough.

Complications Rarely, parrot fever can
lead to infections of the brain and heart. About
30 percent of untreated victims will die.

osteomyelitis A local or generalized infec-
tion of bone and bone marrow, most com-




monly affecting the long bones in children
and the vertebrae in adults. A chronic form of
the disease may persist for years, with peri-
odic flareups, despite treatment.

Cause Osteomyelitis is usually caused by
bacteria (usually staphylococci) introduced
into the bone directly during surgery or
trauma, from a nearby infection or from the
bloodstream.

Symptoms Persistent, severe, and increas-
ing bone pain; tenderness; regional muscle
spasm; and fever. During the early stages of
the disease, pain is severe.

Treatment Bed rest, antibiotics for
months. Surgery may be necessary to remove
bone and tissue and to stabilize affected bone.
Absolute rest of the affected part may be nec-
essary, with careful positioning using pillows
and sandbags.

otitis externa Also known as “swimmer’s
ear,” this is an inflammation of the outer ear
caused by infection or because of a general-
ized skin disorder (such as atopic eczema or
seborrheic dermatitis). It is most common in
people with dry or waxy ears.

Cause A generalized infection of the ear
that may be caused by bacteria, viruses, fungi
or trauma. It may affect the entire ear canal
and sometimes also the external ear, produc-
ing a persistent inflammation called otomyco-
sis. STAPHYLOCOCCUS AUREUS, PSEUDOMONAS
AERUGINOSA, and Streptococcus pyogenes are
common bacterial causes. HERPES simplex and
HERPES ZOSTER viruses may be involved.

Malignant otitis externa is a rare (and
sometimes fatal) form of the disease caused
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by the bacterium Pseudomonas aeruginosa. This
type of otitis sometimes spreads into sur-
rounding bones and soft tissue and usually
affects elderly diabetics with a lowered resis-
tance to disease.

Treatment Usually the only required
treatment is a thorough cleaning and drying
of the ear together with local antibiotic, anti-
fungal, or antiinflammatory drugs. Patients
should avoid getting the ear wet until the con-
dition is completely healed; ear canals that are
badly swollen may need to use a wick to
instill drops into the ear. Nonprescription
painkillers may ease pain. Consult a doctor if
there is blood, pus, or serum flowing from the
ear, or if the ear is red and tender to touch.

Prevention Avoid swimming in dirty
water and after swimming dry ears with a
blow dryer.

otitis media See EAR INFECTION.

otomycosis A fungal ear infection also
known as mycotic otitis externa.

Cause Otomycosis is caused by a mycotic
infection of the outer ear canal, including
either Aspergillus fumigatus, A. niger, Candida
albicans, or C. tropicalis. Secondary bacterial
infections are common.

Symptoms Symptoms include inflamma-
tion, itching, scaling, and severe discomfort.

Treatment This can become a chronic,
recurring infection; it is treated with Burrow’s
solution or 5 percent aluminum acetate solu-
tion to reduce swelling. Debris is removed in
the physicians’s office. Antifungal drops are
often helpful.



pandemic A widespread epidenﬁc occurring
throughout the population of a country or the
world.

papillomavirus, human (HPV) A group of
more than 70 viruses that cause WARTS,
including genital warts (See WARTS, GENITAL),
PLANTAR WARTS, and a host of other types that
cause warts on the hands or feet. There is no
cure for the HPV virus.

paragonimiasis A disease caused by a lung
fluke (parasitic flatworm) that is found
throughout the Far East, West Africa, South
Asia, Indonesia, New Guinea, Central Amer-
ica, and northern South America. It is not
likely that casual travelers would come in
contact with this disease because it is not
found in areas frequented by tourists.

Cause 1t is caused by a type of flatworm
which infects humans who eat raw crabs or
crayfish. The eggs of the infective lung fluke
reach water through sputum.or feces and
hatch in three to six weeks. These first
develop in the freshwater snail, then enter
crayfish and freshwater crabs, where they
develop tissue cysts. Humans become
infected when they handle or eat the raw or
pickled crabs and crayfish; the immature
flukes are then released and penetrate the
peritoneal cavity in the stomach area and
travel to other tissues (such as the lungs).

Symptoms Some people with mild infec-
tion have no symptoms. In others, about six
weeks after ingestion, the worms develop in
tissue and start to reproduce. The most com-
mon symptoms of a lung infestation begins
with a low fever and dry cough followed by a
productive cough that may be bloody. The
infection progresses slowly, eventually caus-
ing fatigue, weight loss, shortness of breath,
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and weakness. Other symptoms may depend
on the area of the body that is involved, such
as the abdomen or central nervous system.

Treatment Drugs are available to treat
this disease. Surgery may be needed to
remove the cysts.

Prevention The best way to avoid this
disease is not to eat raw, undercooked, or
pickled crabs, crayfish, or other crustaceans.

parainfluenza A common respiratory virus
of childhood that causes respiratory infections
in infants and young children and more
rarely, in adults. Types I and II may cause
CROUP; type Il is also a cause of croup, BRON-
CHIOLITIS, and bronchopneumonia in children;
types I, III, and IV are associated with sore
throats and the COMMON COLD.

There is currently no vaccine or treatment
to protect against PIV-3 infection. Researchers
are currently studying a vaccine against the
parainfluenza virus type 3 (PIV-3). Unlike the
flu, PIV-3 undergoes only slight variation
from year to year, and therefore would not
require annual updates.

The parainfluenza virus are included in the
paramyxovirus group (a group of RNA-con-
taining viruses) that includes the RESPIRATORY
SYNCYTIAL VIRUS and the agents causing
MEASLES and MUMPS.

parasites Any living thing that dwells in or
on another living organism. The parasite,
which may spend part or all of its time on the
host, gets food and shelter from the host and
contributes nothing to its welfare. It satisfies
its nutritional requirements from the host’s
blood or tissues, or from the host’s diet, which
allows the parasite to multiply.

Some parasites carry disease, irritate tissue,
and interfere with bodily functions. Others



release toxins into the body’s tissue. Human
parasites include FUNGUS, BACTERIA, VIRUSES,
PROTOZOA, and WORMS.

parasiticide An agent that destroys PARA-
SITES (excluding bacteria and fungi).

paratyphoid fever A bacterial infection
caused by any SALMONELLA BACTERIA species
other than S. typhi, characterized by symp-
toms resembling a mild case of TYPHOID
FEVER. See also SALMONELLOSIS.

paronychia An infection of the skin at the
base of the nail usually caused by the yeast
CANDIDA ALBICANS, although bacteria are
sometimes at fault. The condition is most
often found among women with poor circula-
tion or who must wash their hands often.
Treatment Antifungal or antibiotic drugs
will cure this problem. The hands must be kept
dry; any abscess must be surgically drained.

parrot fever See ORNITHOSIS.

parvovirus B19 The virus that causes FIFTH
DISEASE (erythema infectiosum), a mild and
common childhood illness. Fifth disease got
its name in 1899 because it was the fifth of six
common childhood illnesses discovered that
caused a rash.

The virus was discovered in 1975 by Eng-
lish scientists, but they didn’t know what dis-
ease it caused. Six years later researchers were
able to link parvovirus with aplastic crisis (a
serious complication that affects people with
sickle-cell disease when exposed to the virus).
In 1983 scientists finally discovered that it
caused fifth disease. The virus is present in
blood and mouth or nose secretions.

Pasteurella A genus of Dbacilli, including
species that cause disease in both humans and
animals. Pasteurella infections may be trans-
mitted to humans via animal bites. The
plague bacillus Pasteurella pestis is now called
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YERSINIA (PASTEURELLA) PESTIS; P. tularensis
(which causes TULAREMIA) has been reclassi-
fied as FRANCISELLA TULARENSIS.

Pasteurella multocida A species of gram-
negative bacteria that usually infects animals
but can be transmitted to humans through a
bite or scratch. It causes wound and skin
infections and occasionally blood poisoning.
The bacteria live in the mouths and throats of
90 percent of cats and up to 60 percent of
dogs. See also PASTEURELLOSIS.

Pasteurella pestis The PLAGUE bacillus that is
now known as YERSINIA (PASTEURELLA) PESTIS.

Pasteurella tularensis A type of bacillus that
causes TULAREMIA and has been reclassified as
FRANCISELLA TULARENSIS.

pasteurellosis A bacterial disease transmit-
ted by cats or dogs, who harbor the bacteria
PASTEURELLA MULTOCIDA in the mouths and
throats. About 90 percent of cats, and about
half of all dogs, are colonized.

Cause The disease is usually transmitted
by the bite or scratch of an infected cat; dog
bites are much less likely to cause an infection.
About half of the people who are bitten by cats
develop the infection. It's also possible
(although very unlikely) to pick up this infec-
tion simply by breathing in the bacteria, if the
victim lives in close proximity with a pet.

Wild animals also carry this bacteria.

Symptoms One to two days after being
bitten or scratched, symptoms of pain, heat,
redness, or swelling will appear. The area of
the bite may begin to drain (either clear or
puslike), and there may be fever or chills. The
glands nearest the wound may swell.

If the infection was transmitted by breath-
ing in bacteria, symptoms may include cough,
fever, chills, and ear or chest pain.

Diagnosis A lab can easily identify the
bacteria found in drainage from the wound
by culturing the organism.
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Treatment Augmentin (amoxicillin-clavu-
lante) will cure the infection; those who are
allergic to penicillin can take tetracycline.
Wounds that swell and fill with pus must be
drained.

Prevention All bites and scratches should
be washed immediately with soap and water.
A serious infection can be prevented by
prompt antibiotic treatment, so seek medical
treatment if the bite wound is significant.

There are no animal vaccines to protect
against pasturella, although TETANUS anti-
body shots are often given if the victim hasn’t
had a recent tetanus shot.

pasteurization The process of applying heat
for a certain amount of time (usually to milk
or cheese) in order to kill bacteria. By law,
milk pasteurization requires a temperature of
145 degrees F to 150 degrees F. for not less
than 30 minutes, followed by a temperature of
161 degrees F for 15 seconds, followed by
immediate cooling.

The process was developed by French
chemist Louis Pasteur (1822-95), who
founded the germ theory of infection and
masterminded the development of several
types of vaccines.

pea pickers’ disease See LEPTOSPIROSIS.

pediculosis An inflammation of the hairy
parts of the body or clothing with LICE—head
lice, body lice, or pubic lice. Head lice are usu-
ally found on the scalp; crab lice in the pubic
area; and body lice, along seams of clothing.
Cause The crawling stages of lice feed on
human blood. Anyone can become louse-
infested under suitable conditions; lice are
easily transmitted from person to person dur-
ing direct contact. Head lice infestations are
often found in schools or institutions, where
children have shared hats or combs. Crabs can
be found among sexually active individuals.
Body lice can be found among people living
in crowded, dirty conditions where clothing is

not often changed or washed. The lice can be
spread as long as lice or eggs remain alive on
the body or clothing.

Symptoms It may take up to two or three
weeks between infestation and intense itch-
ing. The first indication of lice infestation is
usually itching or scratching in an area of the
body where the lice feed. Head lice often
cause itching around the back of the head or
around the ears. Itching in the genital area
may be caused by pubic lice, and can be so
severe that it leads to a secondary bacterial
infection.

Treatment Medicated shampoos or cream
rinses containing pyrethrins are used to kill
lice, and are available without prescription.
While products containing lindane are still
available through prescription, lindane is no
longer the recommended drug of choice
because of concerns about side -effects.
Retreatment after 7 to 10 days is recom-
mended to assure no eggs have survived. Nit
combs are available to help remove nits from
the hair.

Prevention Physical contact with infected
individuals and their belongings (especially
clothing, headgear, and bedding) should be
avoided. Bedding and clothing should be
washed in hot water (140 degrees F for 20
minutes) or dry-cleaned to kill the lice and

eggs.

Pediculus humanus capitis A species of head
LICE. Unlike bacteria and viruses (which are
microbes), the head louse is a wingless insect
that lives only on the human scalp, where it
feeds by sucking blood.

Pediculus humanus corporis A species of
body LICE.

Pediculus humanus pubis The medical term
for crab LICE (crabs).

pelvic abscess A pelvic infection that con-
tains pus.



pelvic inflammatory disease (PID) Infection
of the female reproductive organs (ovaries,
uterus, or fallopian tubes), one of the most
common causes of pelvic pain and infertility
in women. It affects more than 1 million
women every year and can lead to fatal com-
plications. Experts worry that if current trends
continue unabated, half of all women born
since 1955 will have had PID by the year 2000.
One case of PID does not confer immunity;
it’s possible to have many reinfections.

Cause While it may not have an obvious
cause, it often occurs from an untreated sexu-
ally transmitted disease such as GONORRHEA
or CHLAMYDIA. It may also occur after child-
birth, abortion, or miscarriage. Young, sexu-
ally active women and those who use the
intrauterine device are at higher risk for infec-
fion.

The bacteria travel from the cervix to the
fallopian tubes and ovaries; leading to perma-
nent scarring of the tubes. The more times a
woman contracts PID, the higher the chance
she will become sterile because of scarring.
Younger women are more at risk for the dis-
ease because their reproductive organs are not
as good at fighting off infection.

Symptoms Most women have no symp-
toms in the early stages. As the disease pro-
gresses, symptoms may include burning
during urination, pelvic pain, heavy men-
strual flow with severe cramps, bleeding
between periods, pain during sex, unusual
vaginal discharge, fever, low backache, nau-
sea, and vomiting. The cervix is tender if
palpated during physical exam. Youngest
women tend to have the most severe symp-
toms.

Diagnosis A sample from the cervix can
be cultured, and blood counts will help reveal
the infection. If the diagnosis is still unclear, a
physician can examine the fallopian tubes
with a laparoscope in the hospital to assess
the condition of the tubes.

Treatment Many women are admitted to
the hospital for intravenous antibiotic treat-
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ment. Mildly ill patients can be treated at
home with oral antibiotics. A pelvic abscess or
excessive scar tissue may require surgery.

A woman taking antibiotics for PID should
not have sex until the treatment is finished;
the woman’s partner should also be treated.

Prevention PID can be prevented by
avoiding exposure to sexually transmitted
diseases. Any unusual discharge or pelvic
pain should be checked out by a physician.

Because PID is a very serious disease that
can permanently damage the reproductive
organs, it is important for patients who
engage in unprotected sex or who have many
partners to have regular checkups.

penicillin The first antibiotic to come into
general use, penicillin was developed from a
type of mold first discovered by Scottish sci-
entist Alexander Fleming. His discovery led
to the development of a wide range of antibi-
otics, one of the most powerful weapons in
the war against bacterial infection.

The biggest difference between bacterial
and normal cells is the thick cell wall that pro-
tects the bacterial cell membrane. Normal
human cells don’t have this cell wall, and so
any substance that interferes only with cell
wall formation couldn’t damage a human
host. Penicillins and related antibiotics work
by interfering with the synthesis of the bacter-
ial cell wall. This is why they are among the
safest of drugs—they can’t harm healthy cells.

Fleming first reported his findings in the
British medical journal Lancet in 1941,
together with Ernst Chain, Howard Florey,
and other Oxford University scientists. Four
years later, Fleming shared the Nobel Prize in
medicine with Chain and Florey.

It is difficult today to fully comprehend the
profound danger of bacterial infection before
the late 1930s. Even in young and strong
patients, PNEUMONIA was a common cause of
death. Each year, many women died from
“childbed fever’—strep infection of the
uterus (puerperal septicemia), and infections
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caused 40 percent of all children’s deaths in
the United States.

The story of penicillin’s discovery began in
1928, when Fleming noticed mold had conta-
minated a dish in which he had been growing
staphylococci bacteria. Oddly enough, the
bacteria had almost completely disappeared
in areas where the mold was growing,
destroyed by some substance the mold had
produced. Because the particular mold was
called Penicillium notatum, Fleming named the
substance penicillin.

It was not until 1938 that Ernst Chain, a
refugee from Nazi Germany, came across
Fleming’s work; he and Howard Florey
obtained a grant from the Rockefeller Founda-
tion for further research. By 1940 the two had
recorded incredible results from their experi-
ments. In 1941, Lancet reported their amazing
findings, in which penicillin had been pre-
scribed for “hopeless” cases. A year later, a
Russian-American microbiologist coined the
term antibiotic for this new type of drug.

It was very difficult to produce enough
penicillin, especially since Britain’s chemical
industry was dedicated to meeting wartime
needs. As a result, Oxford scientists grew
penicillin-producing cultures in bedpans and
cookie tins, and doctors recovered penicillin
from the urine of treated patients. Not until
the end of World War II was there enough
penicillin available for general use outside the
military. It was still so hard to find that in lib-
erated Europe in 1945, there was a substantial
black market for penicillin.

Penicillin had a significant impact on war
casualties, dramatically improving the sur-
vival rate of soldiers with infected wounds.
At the time, the only antimicrobial drugs
available were quinine, quinacrine, the arseni-
cals, and the SULFONAMIDES. Of these, only the
sulfa drugs fought bacterial infections, and

they had only limited use because of their tox-

icity.
Once scientists understood the structure of
the original penicillin molecule, they began to

modify it, leading to semisynthetic penicillins.
Today, there are at least 20 different kinds of
penicillin (see box) used to treat many differ-
ent kinds of infections, such as ear, nose, and
throat infections; respiratory and urinary tract
infections; prostate infections; and certain sex-
ually transmitted diseases. None of the peni-
cillins (or any other antibiotic) will fight colds,
flu, or other viral infections.

Some of the penicillins (such as ampicillin
and amoxicillin) have a broader spectrum of
action (that is, they affect more bacteria,
including some that have never been suscepti-
ble to the original penicillin). Others (such as
methicillin) strongly resist “penicillinase,” an
enzyme that destroys penicillin and is pro-
duced by many bacteria.

By 1960, seven classes of antibiotics had
been identified. The cephalosporins were the
second major family of antibiotics, discovered
in the late 1950s.

Today, 25,000 metric tons of penicillin are
produced each year, most of which are used
to help produce other antibiotics.

Today, scientists are faced with a growing
problem of bacterial resistance to many of the
penicillins. Bacteria are broadly classified into
two types, gram-negative and gram-positive,
depending on how they respond to a particu-
lar staining technique. The gram-negative
bacteria (such as ESCHERICHIA COLI, Proteus,
and Pseudomonas) are far less susceptible to
the penicillin family than are the gram-posi-
tive bacteria, such as STREPTOCOCCI Later
antibiotics (including newer forms of peni-
cillin) are much more effective against the
gram-negative organisms.

Still, the bacterial ability to adapt to antibi-
otics seem almost limitless. As antibiotic use
became common, the incidence of bacterial
resistance increased to the point where some
scientists consider it an overwhelming prob-
lem. Sometimes, the extensive use of an
antibiotic eliminates sensitive bacterial strains
and favors the development of strains that
possess natural resistance. This occurred with



PENICILLINS

amdinocillin

amoxicillin

amoxicillin and clavulanate
ampicillin

ampicillin and sulbactam
azlocillin

bacampicillin
carbenicillin

cloxacillin

cyclacillin

dicloxacillin

methicillin

mezlocillin

nafcillin

oxacillin

penicillin G

penicillin V

piperacillin

ticarcillin

ticarcillin and clavulanate

the proliferation of penicillin-resistant staphy-
lococci. This resistance can be transferred
from resistant bacteria to nonresistance forms
because genetic material tends to be shared
and traded among bacterial.

In addition, using inadequate doses of
antibiotics encourages resistance because
instead of killing them, it allows bacteria to
adapt. Using antibiotics inappropriately has
also played a significant role. Physicians who
prescribe certain types of broad spectrum
antibiotics instead of reserving them for
resistant infections curtail the drugs’ useful
life.
pertussis See WHOOPING COUGH.
pets and infectious disease Pet owners can
point to a plethora of benefits from their furry
cats and dogs, including reduced stress,
higher survival rates, increased self-confi-
dence, and improved self-esteem among chil-
dren. But pets can also carry very real health
risks.
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In addition to love, cats, dogs, birds, rep-
tiles, and other small animals can transmit
diseases to humans.

The understanding that pets can carry dis-
ease is not a new one. Ancient Greeks knew
exactly where rabies comes from—the bite of
a rabid dog. And the bubonic PLAGUE that
wiped out half of the population of 15th-cen-
tury Europe as understood to move from
rodents to animals by way of fleas.

The list of animal-transmitted conditions is
constantly lengthening. Fortunately, most of
these diseases are rare and almost all can be
treated. They include:

Cat-scratch disease  This infection is caused
by a cat bite or scratch. The bite wound
is slow to heal and may cause other
mild symptoms. The disease is rarely
serious, but antibiotics can help treat it
if necessary.

Lyme disease This disease is not in itself
caused by animals but by a tick that can
be carried in the home on cat or dog and
then bites a human. Lyme disease has
many symptoms including rashes and
arthritis. Antibiotic treatment is impera-
tive to prevent the disease from pro-
gressing. There is now a vaccine for
dogs who live in high-risk areas, but its
effectiveness is as yet uncertain.

Psittacosis  “Parrot fever” is a bacterial dis-
ease infecting 130 species of domestic
and wild birds, most commonly ducks,
turkeys, chickens, parrots, and pigeons.
Humans get the disease from parrots or
parakeets by contact with feces and
feather dust, experiencing cough, fever,
chills, and vomiting. Bird symptoms
may include poor eating habits or
droopy feathers. Wearing a surgical or
dust mask and rubber gloves while
cleaning a bird’s cage will help protect
against this disease. A blood test can
confirm the diagnosis and antibiotics
will treat the disease in both bird and
human.
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Rabies Currently epidemic among certain

wild animals in the northeast, rabies can
be transmitted to humans by a bite from
a rabid animal. In the Northeast, canine
rabies is controlled and the main source
of infection is from bats, although
unvaccinated cats and other wildlife are
also sources. Vaccination of pet dogs and
cats is imperative to stop the spread of
this deadly disease. In humans bitten by
an infected animal, the disease can be
prevented if treatment with rabies shots
is begun immediately.

Rocky Mountain spotted fever This tick-

borne disease is found throughout the
United States; early antibiotic treatment
can head off serious complications,
including a sometimes-fatal inflamma-
tion of lungs, liver, and heart.

(especially long-haired
kittens), dogs, horses, and cows can all
pass on this fungal skin disease that has
nothing to do with worms. Pets are the
usual carriers. The fungus infects cat
hair, which passes it on to humans dur-
ing petting. It causes an inflamed lesion
on the skin or in the scalp. Antifungal
drugs and iodine-based soap cure the
problem in humans.

Roundworm This parasite is carried most

often by nursing dogs and their puppies,
and less often by cats. Virtually all pup-
pies have roundworm, and because chil-
dren play in the dirt they are most likely
to pick up the parasite. The disease is
transmitted through contact with the
dog’s feces or contaminated soil. So
common is the presence of the dog
roundworm that worm-free pups can
only be produced by raising several gen-
erations in isolation, or giving high
doses of worm medication to the preg-
nant mother. Both pups and humans can
be treated with worm medication (ANTI-
HELMINTIC DRUGS).

Salmonellosis

Infections with the Salmo-
nella bacteria can cause GASTROENTERITIS.
The bacteria are carried by birds and
dogs, although turtles present the
largest risk. The sale of pet-sized turtles
(less than 4 inches) was banned in 1975.
Since a wild turtle is just as likely to
have Salmonella, it should not be consid-
ered as a pet either.

Strep throat Unknown to many people,

Toxoplasmosis

the streptococcal bacteria that cause
strep throat can be carried in a dog’s
throat and can cause repeated infections
in its human family. In cases of repeated
infection in a family, the dog’s throat
should be checked as a possible source
of infection.

This disease is transmitted
to humans most often by a parasite in cat
feces or contaminated dirt. All cat breeds
can become infected with the parasite.
Cats become infected by killing and eat-
ing small rodents. Most people contract
the disease not from cats, however, but
from raw meat. The meat becomes
infected because sheep and cattle graze
in pastures contaminated with toxoplas-
mosis. The disease, which causes few
symptoms, except in AIDS patients,

HOW TO BUY A HEALTHY PET

Before buying a pet, consumers should make
sure the animal is healthy.

Watch out for dull coat, drooping feathers,
lethargic behavior, weeping eyes or nose.
Check out the animal’s surroundings. Are the
cages and pens clean and free of feces?

If the pet is in a pet store, are the other ani-
mals clean and healthy?

Ask a vet or animal welfare group if the store
or breeder is reputable.

Get a vet checkup as soon as you bring a pet
home.




HOW TO PROTECT PETS AND FAMILY

+ Keep cages/pens scrupulously clean and free
from droppings.

+ Remove solid waste from cat litter box daily.

+ Keep pets clean and free from ticks, fleas,

and mites.

Don't feed pets raw meat.

Don't allow children to handle unfamiliar pets.

Don’t allow children to handle a sick animal.

Teach children to wash hands after handling

an animal.

+ Don‘t adopt wild animals as pets if they are
injured; call an animal rehabilitator or
humane society.

+ Avoid walking dogs in tick-infested areas in
summer.

+ Never use pet waste as fertilizer; this material
has little value and can spread disease.

+ Keep sandboxes covered when not in use.

+ Check pets daily for ticks; remove any imme-
diately.

when it can be lethal, can be treated with
antibacterial drugs. Expectant mothers
can suffer miscarriage, premature birth,
or birth defects if they are infected dur-
ing the first three months of pregnancy.

Pfiesteria piscicida A member of a 450-mil-
lion-year-old family of one-celled marine
organisms that live in warm brackish waters
of tidal estuaries and cause huge fish kills
similar to RED TIDE. The microscopic organism
sometimes behaves like a plant and some-
times like an animal.

Pfiesteria has many life stages; in some
forms it produces a toxin that penetrates
through membranes, according to its discov-
erer, botany professor JoAnn Burkholder,
Ph.D., of North Carolina State University.

According to Dr. Burkholder, the organism
is apparently capable of infecting humans as
well—including Dr. Burkholder and one of her
lab assistants, in addition to about 100 North
Carolina fishermen who apparently breathed

- breathing  becomes
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in the toxin while working in infested waters.
The symptoms they report include disorienta-
tion, memory loss, and skin infections. While
North Carolina state officials insist they have
no solid evidence that Pfiesteria can be harm-~
ful, Dr. Burkholder recently received a state
research grant of $250,000 to identify the toxin
that Pfiesteria produces, and to find ways to
control the microbe’s growth.

According to the government, health risks
appear to be associated with contact with
water when the toxin is present. There have
been no' reports of health problems from
eating tainted fish. However, people should
not eat fish with lesions or that appear
unhealthy.

Symptoms seem to be most severe in those
with long-term extensive exposure to water
and fish with lesions.

pharyngitis Acute inflammation of the phar-
ynx (part of the throat between the tonsils and
the larynx). The chief symptom is a sore
throat.

Cause The illness is most often caused by
a viral infection, although it also may be due
to a bacterial infection such as STREPTOCOCCI,
MYCOPLASMA, or chlamydial infection. It is a
common symptom of a COLD or INFLUENZA, of
MONONUCLEOSIS or SCARLET FEVER. DIPHTHE-
RIA is a rare cause of pharyngitis.

Symptoms In addition to the sore throat,
there may be pain when swallowing together
with a slight fever, earache, and tender,
swollen lymph nodes in the neck. In very
severe cases the fever may be quite high and
the soft palate and throat may swell so that
difficult.  Extensive
swelling and fluid buildup in the larynx can
be life threatening.

Treatment Warm salt water gargles and
treatment depending on cause. Bacterial infec-
tions can be treated with antibiotics.

Complications Especially severe or pro-
longed sore throats should be reported to a
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physician, who may take a THROAT CULTURE
and prescribe antibiotics.

Phthirus Genus of lice that includes the
species Phthirus pubis, the pubic louse (or crab).

pian See YAWS.
PID See PELVIC INFLAMMATORY DISEASE.
pink eye See CONJUNCTIVITIS.

pinta A skin infection found in some remote
tropical South and Central American villages,
caused by the organism Treponema carateum, a
close relative of the bacterium (Treponema pal-
lidum) that causes SYPHILIS. Also called azula,
carate or mal del pinto.

Cause The bacterium enters the body
through a break in the skin; prolonged expo-
sure and close contact seem to be required for
transmission.

Symptoms The infection begins with a
large spot surrounded by smaller spots on the
face, neck, buttocks, hands, or feet; up to a
year later these spots are followed by red skin
patches that turn blue, brown, then white.
Lymph nodes are also swollen, followed in
one month to a year by a generalized red to
slate blue rash. Eventually these lesions lose
their color.

Treatment Penicillin G or tetracycline will
cure the disease, but patients may be perma-
nently disfigured.

pinworm infestation The most common par-
asitic infection in the United States; infection
with pinworm is known medically as ENTERO-
BIASIS. The human pinworm (ENTEROBIUS VER-
MICULARIS) lives only in the intestine. While
it’s not technically a worm, it does look like
one. The species may sometimes be called
“threadworm” or “seat worm.”

Cause The female pinworm is white,
about a third of an inch long. Pinworms lay
eggs in the skin around the anus. When a

child scratches the area, the eggs are trans-
ferred directly by the fingers to the mouth to
cause reinfestation. The eggs may also be car-
ried on toys or blankets to other children.
Once swallowed, the eggs hatch in the intes-
tine, where they grow and reach maturity in
about six weeks. Animal pinworm does not
infect humans.

Symptoms Pinworms cause tickling or
itching in the anal region at night. Despite
common folklore, neither teeth grinding, bed
wetting, stomach aches, weight loss, poor
appetite, nor appendicitis are caused by pin-
worms. Pinworms actually cause very little
harm, but they do itch quite a lot.

Diagnosis A physician can pick up some
of the eggs from the patient’s anal area via
sticky tape; they can then be identified under
a microscope.

Treatment Ointment or carbolated petro-
leum jelly can relieve the itch, as can a sitz
bath followed by cleaning with witch hazel
around the anal area. A deworming drug
(pyrantel pamoate) will kill the infestation;
mebendazole is the alternative for children
over age two. In order to kill the newly
hatched adults, it’s best to repeat the treatment
in two weeks. All members of the household
should be treated, whether or not they have
symptoms. Bed linens of the affected patients
should be changed daily without shaking the
eggs into the air.

Complications In rare cases, pinworms
migrate into the vagina or bladder, leading to
cystitis or infection of the fallopian tubes.
Severe infestations can interfere with sleep or
cause secondary bacterial infections because
of constant scratching.

Prevention In order to prevent reinfec-
tion, make sure all family members have been
treated and bathe frequently. Everyone
should wear pajamas to limit the number of
eggs on the bed sheets, and all bed linens and
clothing should be washed in hot water to kill
the eggs. All sleeping areas should be vacu-
umed daily for one week after treatment.



plague The scourge of early history, plague
is a serious infectious disease transmitted by
the bites of rat fleas. There are three major
forms of the disease: bubonic, septicemic, and
pneumonic, each of which can occur alone or
together as the disease moves throughout the
body. Plague types differ as to what part of
the body the disease affects. Bubonic plague is
centered in the lymphatic system, creating
swelling lymph nodes, or buboes, from which
it gets its name. Septicemic plague indicates
that the disease has entered the bloodstream.
Preumonic plague occurs when the bacteria
enters the Jungs.

Plague has been responsible for three great
pandemics, which caused millions of deaths
around the world and significantly affected
the course of history. Although the cause of
the plague was not identified until the third
pandemic in 1894, scientists are virtually cer-
tain that the first two pandemics were plague
because a number of the survivors wrote
about their experiences and described the
symptoms, including the appearance of
buboes.

The first great pandemic began in A.D. 542
during the reign of Emperor Justinian, and
lasted for about 60 years. Plague affected
parts of the Mediterranean region most heav-
ily, and an estimated tens of millions of citi-
zens died.

The second pandemic was nicknamed the
“black death” during the 14th century
because its primary symptom was black
patches on the skin caused by bleeding
around the buboes (swollen lymph glands).
This was the most severe and historically sig-
nificant of the three; it began in the mid-1300s
in central Asia, and some historians believe it
lasted for more than 400 years. About one
fourth of the entire population of Europe died
within a few years after plague was first intro-
duced into the continent in 1347. The Middle
and Far East also suffered during this time.

The final pandemic (or Modern Pandemic)
began in northern China, reaching Canton
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and Hong Kong in 1894. From here, plague
quickly spread to all of the continents, spread-
ing death among millions. The bacteria also
became established during this pandemic in
wild rodent flea populations in areas that pre-
viously were plague-free, including some
parts of North and South America and south-
ern Africa.

Recent outbreaks among humans have
occurred in Africa, South America, and South-
east Asia. It is also found among ground
squirrels, prairie dogs, and marmots in parts
of Arizona, New Mexico, California, Col-
orado, and Nevada. Between 10 and 50 Amer-
icans each year contract plague during the
spring and summer months. The last rat-
borne epidemic in the United States occurred
in Los Angeles in 1924-25; since then, all
plague cases in the United States have been
sporadic, acquired from wild rodents or their
fleas.

Rock squirrels and their fleas are the most
frequent sources of human infection mn the
southwestern states. In the Pacific states, the
California ground squirrel and its fleas are the
most common source. Many other rodents
(prairie dogs, deer mice, wood rats, chip-
munks, and other squirrels) suffer plague out-
breaks and sometimes can infect humans.

In the United States during the 1980s, there
were about 18 cases a year, usually in people
under age 20. About one in seven people who
got plague died.

Each of the great pandemics eventually
came to an end, probably due to a number of
factors. Seasonal or weather changes can
adversely affect the survival of rodent hosts
and fleas, together with control measures
aimed at controlling rodents and fleas, sanita-
tion measures, and use of antibiotics to pre-
vent disease.

Major epidemics are most likely to occur
when rats live closely with humans in
poverty-stricken areas with poor sanitation
and also share habitat with wild rodents
infected with plague bacteria. Major out-
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breaks of primary pneumonic plague are most
likely to occur under crowded conditions.

Recently, an outbreak of pneumonic plague
struck the western Indian city of Surat. In
addition, at least 41 cases of bubonic plague
had also been reported in the city. There are
1,000 to 2,000 cases of plague around the
world each year. At present, there is no plague
in Australia or in western Europe. In Asia and
Eastern Europe, plague is distributed from the
Caucasus Mountains through much of the
Middle East, eastward through China, south-
ward to Asia. Plague also occurs in Africa,
North America, and South America.

Cause Fleas found on rodents may carry
the bacterium YERSINIA PESTIS (formerly Bacil-
lus pestis or Pasteurella pestis). More than 100
species of fleas have been reported to be natu-
rally infected with plague; in the western
United States, the most important source of
plague is the ground squirrel flea. On a global
basis, the most important is the oriental rat
flea.

The great pandemics of the past occurred
when wild rodents spread the disease to rats
in cities and then to humans when the rats
died. A bite from an infected flea leads to
bubonic plague; pneumonic plague is a com-
" plication of bubonic plague but is also spread
via infected droplets during coughing.

Since 1924, there has been no documented
case of human-to-human transmission of
plague from droplets in the United States. All
but one of the few pneumonic cases have
been associated with handling infected cats.
Dogs and cats can become infected after cap-
turing or eating infected rodents. Dogs rarely
exhibit signs of illness and are not known to
transmit the disease to humans. However,
plague has been transmitted from infected
coyotes to humans. Cats often survive severe
disease, and can pass their infections to
humans via direct contact or the inhalation of
infectious droplets from cats with plague
pneumonia.

Person-to-person transmission without
symptoms is very unlikely, but close contacts
with pneumonic plague patients could lead to
contraction of the disease through exposure to
infected droplets.

Most experts believe that Swiss bacteriolo-
gist Alexandre Yersin first identified the bac-
terium that causes plague in 1894, while
studying a plague outbreak in Hong Kong.
The bacterium was later renamed in his honor.

Three different types of plague bacteria
have been associated with the three pan-
demics. The first pandemic (Justinian’s
Plague) was caused by the “antiqua” type, the
Black Death was related to the “medievalis”
type, and the Modern Pandemic to the “orien-
talis” strain.

Symptoms Two to five days after infec-
tion, patients experience sudden fever, shiver-
ing, seizures, and severe headaches followed
by buboes—smooth, oval, reddened, and very
painful swellings in the armpits, groin, or
neck.

Pneumonic plague causes severe, over-
whelming pneumonia, with shortness of
breath, high fever, and blood in the phlegm.
(Onset of these symptoms begins only one to
three days after exposure.) If untreated, half
the patients will die; if blood poisoning occurs
as an early complication, patients may die
before the buboes appear.

The most commonly affected sites are the
lymph nodes nearest the site of first infection.
As the bacteria multiply in the lymph nodes,
they become swollen; as they collect fluid,
they become extremely tender. If the bacteria
invade the bloodstream, they can spread to
other sites, including liver, kidneys, spleen,
lungs, and sometimes the meninges and eyes.
Occasionally, the bacteria will cause an ulcer
at the point of first infection.

Diagnosis Findings of a painful bubo,
together with fever, exhaustion, and a history
of possible exposure to rodents, rabbits, or
fleas in the western United States, leads to a



suspicion of plague. As soon as a diagnosis is
suspected, the patient should be isolated, and
local and state health departments should be
notified. Blood cultures and examination of
lymph node specimens can help diagnose the
disease.

Treatment Plague can be treated success-
fully if it is caught early. Untreated pneu-
monic plague is almost always fatal, and the
chances of survival are very low unless spe-
cific antibiotic treatment is started within 15
to 18 hours after symptoms appear.

Administration of streptomycin as soon as
possible is the preferred treatment; alterna-
tives include gentamicin, chloramphenicol,
tetracyline, and trimethoprim/sulfamethoxa-
zole. Chloramphenicol is specifically indi-
cated in treating plague meningitis. Drug
treatment reduces the risk of death to less
than 5 percent.

Contacts of anyone with pneumonic
plague are given antibiotics as a preventive
measure at the first sign of disease.

Prevention Untreated pneumonic plague
patients can pass on their illness to close con-
tacts throughout the course of the illness. All
plague patients should be isolated for 48
hours after antibiotic treatment begins. Pneu-
monic plague patients should be completely
isolated until sputum cultures are negative.

Residents of areas where plague occurs in
the wild animals should make sure their
home is rodent-proof. Anyone working in a
rodent-infested area should use insect repel-
lent on skin and clothing; pets should be
treated with insecticidal dust and kept
indoors. Handling sick or dead animals (espe-
cially rodents, rabbits, and cats) should be
avoided.

Plague vaccines have been used since the
late 19th century, but their effectiveness has
not been proven. Field experience indicates
that vaccination lowers the incidence and
severity of disease caused by the bites of
infected fleas. But the degree of protection
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against primary pneumonic infection is not
known.

In the United States, plague vaccine comes
in an injectable form, but it is not required by
any country as a condition of entry. Because
immunization requires multiple doses over a
6 to 10 month period, plague vaccine is not
recommended for immediate protection dur-
ing outbreaks. Its unpleasant side effects
mean that it should not be considered unless
the long-term risk of infection is substantial.
Ordinary travelers do not need this vaccine.

Even those who receive the vaccine may
not be completely protected; this is why it is
still important to take precautionary measures
against rodents, fleas, and people or animals
with plague. For significant risk, antibiotic
preventive treatment may boost immunity.

Those who should receive the plague vac-
cine include the following:

- those in direct contact with wild or domes-
tic rodents or other animals where an epi-
demic is occurring among animals

« those who reside or work in plague-infested
areas where it is hard to avoid rodents and
fleas, especially in developing countries

« lab personnel or vets who work regularly
with Yersinia pestis organisms or potentially
plague-infected animals in risk areas

- military personnel deployed in plague-risk
areas

However, the safety of the vaccine for
those under age 18 or older than 61 has not
been established. Anyone with a moderate or
severe illness should delay receiving the vac-
cine. Pregnant women should not be vacci-
nated wunless the need for protection
surpasses the risk to the unborn child. Since
beef protein, soy, casein, sulfite, phenol, and
formaldehyde are all components of the vac-
cine, anyone with an allergy to any of these
substances should inform the physician pro-
viding the vaccine. Anyone with a severe
bleeding disorder should discuss their
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options, since the vaccine is given intramus-
cularly.

Side effects of the vaccine include tender-
ness at the site; a small percentage experience
sore, swollen lymph glands, headache, and
malaise. In rare cases, some people have nau-
sea and vomiting or joint pain. There is a rare
chance that other serious problems and even
death may occur after getting the vaccine.
Travelers should allow at least six months
before departure for the three-dose primary
vaccination schedule.

Plague is one of three diseases still subject
to the International Health Regulations,
which require that all confirmed cases be
reported to the WORLD HEALTH ORGANIZATION
within 24 hours. The rules also state that all
human cases be investigated to make sure the
disease is not spread, and that passengers
arriving on an infected (or one suspected of
infection) ship or aircraft may be treated with
insecticides and held for a period of up to six
days after arrival. Health authorities also can
require disinfection of baggage and any por-
tion of the ship or aircraft.

According to the regulations, passengers
on an international voyage who have been to
an area where there is an epidemic or pneu-
monic plague must be placed in isolation for
six days before being allowed to leave.

plane wart See WARTS.

plantar warts A hard, rough-surfaced and
painful WART found on the sole of the foot that
may appear alone or in clusters.

Cause This type of wart is usually spread
when infected people walk on communal
shower floors, contaminating them with the
common wart virus papillomavirus

Symptoms Plantar warts are soft with a
central core surrounded by a firm ring, much
like a callous. Because of the constant pres-
sure from the body, the wart is compressed,
flattened, and forced into the sole of the foot.
The wart usually has tiny black spots on the

surface that are actually bits of coagulated
blood.

Treatment like many warts, plantar
warts may disappear without treatment; oth-
ers may persist for years or may recur. A foam
shoe pad may relieve discomfort. Alterna-
tively, the warts may be removed by burning
or cutting with laser treatment, or by salicylic
acid plasters.

Plasmodium A genus of protozoa, four
species of which cause MALARIA, transmitted
to humans through the bite of an infected
Anopheles mosquito. The two most important
malaria-causing protozoa are P. vivax, and P.
falciparum, which causes falciparum malaria
(the most severe form of the disease). P. malar-
ige and P. ovale are not as common, but are
tropically endemic.

Plesiomonas shigelloides A gram-negative
rod-shaped bacterium isolated from freshwa-
ter, freshwater fish, and shellfish. It causes one
type of gastroenteritis.

Most infections occur during the summer
in tropical or subtropical areas in places with
polluted freshwater, when a person ingests
contaminated water or raw shellfish. Because
most infections are so mild people don’t seek
medical treatment, the occurrence rate in the
United States is not known. Infection with this
bacterium may be included in the group of
diarrheal disease of “unknown origin,” which
are treated with and respond to broad spec-
trum antibiotics.

Moreover, most cases that are reported in
the United States involve individuals with
preexisting health problems or very young
patients. A recent cluster of cases occurred in
North Carolina in November 1980 after an
oyster roast, when 36 out of 150 people who
ate roasted oysters experienced symptoms
two days later.

Cause Most human P. shigelloides infec-
tions seem to be connected with tainted
water; the organism is found in unsanitary



water used for swimming, drinking, or rins-
ing foods that are eaten raw. The infectious
dose is presumed to be very high (at least
more than 1 million organisms).

Symptoms P. shigelloides gastroenteritis is
usually a self-limiting disease with fever,
chills, abdominal pain, nausea, watery diar-
rhea, or vomiting. Symptoms usually begin
about a day after eating contaminated food or
water. In severe cases, diarrhea may be foamy,
_ green-yellow, and tinged with blood.

Diarrhea is usually mild, but in infants and
children under age 15 there may be high fever
and chills. Blood poisoning and death may
occur among those who have impaired
immune systems or who are seriously ill with
cancer or blood disorders.

Diagnosis This infection can be identified
through bacteriological analysis.

pneumococcal vaccine A reasonably effec-
tive vaccine that has been available for a num-
ber of years to prevent pneumococcal
PNEUMONIA. Although it is safe and inexpen-
sive, it has been underutilized. Patients in
high-risk categories should get this vaccine,
including those over age 50, people with no
spleen, anyone with chronic lung problems
(including asthma), heart disease, kidney dis-
orders, diabetes, alcoholism, and adult resi-
dents of institutions. See also PNEUMONIA,
PNEUMOCOCCAL; PNEUMOCOCCUS.

pneumococcus A type of bacteria that
causes PNEUMONIA, MENINGITIS, acute EAR
INFECTION, or a bloodstream infection (BAC-
TEREMIA). Pneumococcal disease tends to
occur in the elderly or in those with serious
underlying medical conditions, such as
chronic lung, heart, or kidney disease. Others
at high risk include alcoholics, diabetics, and
people without a spleen or with an impaired
immune function.

Cause Pneumococcus (also called Strepto-
coccus pneumoniae) is transmitted by airborne
or direct exposure to respiratory droplets
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from people who are carrying the bacteria.
Infections occur most often during the winter
and spring, and less often during the summer.

Symptoms Within one to three days after
infection, a variety of symptoms appear,
including fever, chills, headache, cough, chest
pain, disorientation, shortness of breath, and
sometimes a stiff neck.

Diagnosis Symptoms and specific lab cul-
tures of sputum, blood, or spinal fluid can
help to diagnose the disease.

Treatment Prompt administration of
antibiotics (such as PENICILLIN or cepha-
losporin) is usually effective. However, there
are now some strains of pneumococcus that
are penicillin resistant; these may require use
of stronger medications, such as vancomycin.

Prevention A reasonably effective, safe
vaccine that protects against many forms of
pneumococcus has been available for a num-
ber of years, but many high-risk patients have
not yet been vaccinated. By the year 2000,
experts hope an improved vaccine will be
available to include in routine childhood
immunization programs. See PNEUMOCOCCAL
VACCINE.

Pneumocystis carinii A species in the genus
of protozoans Preumocystis that causes Pneu-
mocystis carinii pneumonia. (See PNEUMONIA,
PNEUMOCYSTIS CARINIL)

pneumonia An infection of the lungs of vari-
able cause, considered to be the most common
infectious cause of death in the United States.
It is a common complication of INFLUENZA.
There are many different types of pneumonia,
classified according to what causes the condi-
tion; for example, it may be a bacterial, viral,
fungal, parasitic, or mycoplasmic. Pneumo-
nias associated with mycoplasmas, fungus, Q
FEVER, LEGIONNAIRES’ DISEASE, psittacosis, and
viruses are included in a category known as
atypical pneumonia syndromes.

If a large portion of one or more lobes of
the lung is involved, the disease is called a
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lobar pneumonia. Bronchopneumonia, more
common than lobar, implies that the disease
process is distributed in different places in the
lungs, originating in a localized area within
the bronchi and extending to the adjacent sur-
rounding lung area.

There are a number of risk factors that can
predispose a patient to develop pneumonia.
Any condition that produces mucus or an
obstruction (such as cancer or chronic lung
disease) can make the patient more suscepti-
ble to pneumonia. Also at risk are people with
an impaired immune system, smokers, people
confined to bed, alcoholics, or the very old.

Patients with cystic fibrosis are prone to
respiratory infection with Pseudomonas and
Staphylococcus; Preumocystis carinii pneumo-
nia has been associated with AIDS patients.
Anyone with congestive heart failure, dia-
betes, or chronic lung disease is also more
susceptible.

Pneumonia in the elderly may occur spon-
taneously or as a complication of another dis-
ease. These pulmonary infections are often
difficult to treat and are more often fatal than
similar infections in younger patients. The
onset of pneumonia in the elderly may begin
with a general deterioration, confusion, rapid
heartbeat and breathing. To reduce the serious
consequences of pneumonia in this group,
vaccination against
influenza viral infections is recommended.

Cause Pneumonia is usually caused by
inhaling a microorganism, although the germ
can occasionally pass to the lungs from the
bloodstream.

Symptoms Shaking chills are very com-
mon, and coughing becomes frequent and
may produce a colored discharge. The fever
is high and may reach 105 degrees E Pain in
the chest may occur as the lungs become
more inflamed. During the most serious
phase of pneumonia, the body loses fluids,
which must be replaced in order to prevent
shock; pus in the lungs cause severe respira-
tory distress.

pneumococcus  and.

Treatment Bacterial pneumonia is usually
treated with antibiotics (such as PENICILLIN).
When given early enough in the course of the
disease, antibiotics are very effective.

pneumonia,  bacterial Pneumonia (lung
inflammation) caused by bacterial infection.
Streptococcus pneumoniae is the most common
bacterial cause and occurs most often in win-
ter and spring, when upper respiratory tract
infections are most frequent. S. pneumoniae is
commonly referred to as the pneumococcus.

Cause In addition to S. pneumoniae, other
bacteria that can cause pneumonia include
Staphylococcus aureus, Klebsiella pneumoniae,
Pseudomonas aeruginosa, Haemophilius influen-
zae, Legionella pneumophila, and Mycoplasma
preumoniae.

Symptoms Classic bacterial pneumonia
usually begins with a sudden onset of shaking
chills, a rapid rising fever (101 degrees F to
105 degrees F), and a stabbing chest pain
made worse by breathing and coughing. The
patient is severely ill and breathes with grunt-
ing and flared nostrils, leaning forward in an
effort to breathe without coughing.

Diagnosis History (especially of a recent
respiratory tract infection), physical exam,
chest X-rays, blood culture (because BAC-
TEREMIA occurs often), and sputum exam.

Treatment The treatment of Dbacterial
pneumonia involves antibiotics; PENICILLIN G
is the antibiotic of choice for infection with S.
pneumoniae. Other effective drugs include ery-
thromycin, clindamycin, the cephalosporins,
other penicillins, and trimethoprim-sul-
famethoxazole (Bactrim). Bed rest is required
until the infection clears. Oxygen may need to
be given.

pneumonia, chlamydial This type of PNEU-
MONIA is caused by a newly recognized strain
of CHLAMYDIA. Chlamydial pneumonia was
formerly known as Taiwan Acute Respiratory
agent pneumonia (or TWAR agent pneumo-
nia) because it was first diagnosed in Taiwan.



Today, cases have been reported all over the
'world, including Europe, Canada, the United
States, Australia, and Japan.

Chlamydial pneumonia among people
aged 5 to 35 is the second leading cause of
pneumonia after mycoplasma pneumonia.
Between 5 and 10 percent of older people
admitted to the hospital with pneumonia
have this condition.

Most infections in young adults are mild
and recovery is slow but complete; the cough
may last two or more weeks. However,
between 5 and 10 percent of elderly patients
may die.

Patients are infectious as long as they
cough, and antibiotics do not reduce the infec-
tious period. Some people may be infectious
for weeks; epidemics in military locations
have persisted for up to eight months. It
appears that healthy carriers may transmit
this disease to others.

While one attack conveys a short-term
immunity, it is possible to get chlamydial
infection more than once.

Cause Chlamydial pneumonia is caused
by a tiny organism (Chlamydia pneumoniae)
similar to both viruses and bacteria that live
inside human cells. But because it responds to
antibiotics, it is classified as a bacterium. It is
related to Chlamydia psittaci (transmitted by
birds) and Chlamydia trachomatis (which causes
the sexually transmitted disease CHLAMYDIA).

It is transmitted much the same way as any
other bacterial pneumonia; by direct contact
with infected individuals or by breathing in
the bacteria when an infected person coughs
or sneezes nearby. The disease may be passed
by handling a coughing infected person’s
towels or sheets.

Symptoms Symptoms are similar to
mycoplasma pneumonia, beginning with
fatigue and weakness, sore throat, hoarseness,
low fever, and cough. Some sputum may be
coughed up. Older patients have fever with
severe lung congestion and rapid, difficult
breathing.
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The incubation period after exposure
varies but is usually between one and four
weeks.

Diagnosis An antibody test is the best
way to diagnose the disease, but many doc-
tors diagnose the disease on the basis of
symptoms and on tests that rule out other
types of bacterial pneumonias. Chest X-ray
may reveal a pneumonia in the lower lobe of
one lung. Throat or sputum cultures will
reveal the disease, but many labs are unable
to culture this.

Treatment Erythromycin or tetracycline
for 10 to 21 days will cure the disease. Adults
should try to rest and return to normal activi-
ties slowly. Children should be given humidi-
fied air from a cool-mist vaporizer, clear
fluids, chest raised while sleeping, and aceta-
minophen for fevers over 101 degrees F.

Complications Those elderly people who
recover may experience chronic BRONCHITIS or
SINUSITIS.

pneumonia, pneumococcal One of several
types of PNEUMONIA (serious inflammation of
the lungs) caused by bacterial infection; it kills
about 40,000 Americans each year.

Adults over age 50 are most at risk; 85 per-
cent of the deaths occur in this group. Others at
risk include those with no spleen or with disor-
ders of the spleen; those with impaired
immune systems; those with chronic lung dis-
ease, heart disease, kidney disorders, diabetes,
or alcoholism; adult residents of institutions.

Cause Pneumococcal pneumonia is an
infection caused by a type of bacteria called
Streptococcus pneumoniae (also called PNEUMO-
coccus). It is spread by airborne or direct
exposure to respiratory drops from a person
who is infected.

Symptoms Within one to three days after
infection, symptoms of fever, chills, headache,
cough, chest pain, shortness of breath, and
sometimes a stiff neck may appear. Infections
occur most often during the winter and early
spring, and less often during the summer.



214 pneumonia, Pneumocystis carinii

Diagnosis Doctors can diagnose the dis-
ease based on the type of symptoms and spe-
cific cultures of sputum, blood, or spinal fluid.

Treatment In most cases, this disease is
treatable with antibiotics.

Prevention The PNEUMOCOCCAL VACCINE
will generally prevent this disease and should
be given to those who are at risk.

pneumonia, Pneumocystis carinii A type of
pneumonia (PCP), also known as AIDS pneu-
monia, that is the most common AIDS lung
infection. Most people who get PCP have a
weakened immune system. PCP is an OPPOR-
TUNISTIC INFECTION dangerous only to those
patients with immune system impairment,
such as patients with AIDS or leukemia. It is a
major cause of death among AIDS patients.

Cause PCP is caused by the species Preu-
mocystis carinii, spread in the air from person
to person by breathing or coughing. Healthy
people will not be affected by these germs,
but anyone with an impaired immune system
may be vulnerable.

Symptoms Early signs include breathing
problems, fever, or a dry, hacking cough. Lips
and nailbeds may turn blue if there are severe
breathing problems. Symptoms may last from
a few weeks to a few months.

Diagnosis A physician can diagnose the
disease by examining the sputum (phlegm) or
a lung biopsy.

Treatment The infection is fatal if
untreated, but it can be cured with high doses
of cotrimoxazole or other antibiotics. Mild
cases may be treated at home, but more seri-
ous infections require hospitalization.

pneumonia, walking The common name for
MYCOPLASMA PNEUMONIA.

pneumonic plague See PLAGUE.
poliomyelitis A contagious viral disease that

in its severe form can cause permanent paral-
ysis and sometimes death. This extremely

dangerous disease causes mild disabilities in
about half of all patients; the rest may suffer
permanent paralysis. However, due to mod-
ern vaccination practices, the disease has all
but been wiped out in the United States. Most
American doctors have never seen an active
case of polio, but in the first half of this cen-
tury polio was called the last of the great
childhood plagues.

Polio was known for hundreds of years,
but the disease was not much discussed in
ancient medical literature and did not occur in
large epidemics until modern times. In fact, it
was only in the late 18th century that the dis-
ease was first identified as polio. In ancient
times, sanitation was so appallingly poor that
there was plenty of opportunity for people to
contract polio, carried as it is in feces. The
viruses infected each new generation of
infants, who were protected in part by anti-
bodies passed from their mothers. These early
infections were usually mild, and were rarely
diagnosed as polio.

But when improved public sanitation and
other health measures arrived (such as water
purification and milk pasteurization), there
was less chance for babies and young children
to contract the mild form of the disease and
become immune. When the disease struck
older children and adults, it was more likely
to paralyze. In northern Europe and the
United States, small epidemics began to
appear in the late 19th and early 20th cen-
turies. But it wasn’t until the summer of 1917
when 27,000 U.S. citizens were paralyzed and
6,000 died that the real threat emerged. The
northeast was especially hard hit; in New
York City and its suburbs, more than 9,000
cases were reported and 2,448 people died.
The 1917 epidemic set off a panic as thou-
sands fled the city to mountain resorts. Movie
theaters were closed, meetings were canceled.
Because no one know what spread the dis-
ease, public gatherings were shunned. Doc-
tors stopped performing tonsillectomies until
fall, and warned youngsters not to drink from



public water fountains, not to take rides in
amusement parks, or swim in public beaches.

In some towns, New York City natives who
came to visit were turned away by armed citi-
zens who feared the spread of the disease. Yet
despite these precautions, an epidemic
appeared each summer after that, with the
most serious outbreaks in the 1940s and
1950s. It was the 1952 epidemic that was the
worst, with nearly 58,000 reported cases and
3,145 deaths.

And then came the vaccine developed by
Dr. Jonas Salk. The 1954 field trial, sponsored
by the National Foundation for Infantile
Paralysis, tested 1.8 million children, proving
that Salk’s killed virus vaccine was very effec-
tive in preventing polio. Dr. Salk became a
national hero.

After the licensing of the vaccine in 1955,
an intense public health campaign was
mounted to inoculate every American child in
the country. Similar scenes were repeated in
1961, when the attenuated live virus vaccine
developed by Dr. Albert Sabin was licensed.
This time, the vaccine was given in a sugar
cube soaked in liquid vaccine. In a few short
years, polio was virtually eliminated in this
country, since both vaccines contain all three
polio strains and prevent the disease.

The last U.S. epidemic occurred in 1979,
when 10 Amish children whose parents had
refused to have them vaccinated on religious
grounds came down with the disease. How-
evet, polio still occurs in other parts of the
world; there are about 250,000 cases a year.
The disease occurs in these areas in the sum-
mer and early fall, and concentrates in unde-
veloped areas with poor immunization.

Cause Polio is caused by a virus with
three distinct strains (types I, II, and III) that
lives in the nose, throat, and especially the
intestinal tract of an infected person. Many
people are carriers (that is, they are infected
but show no symptoms)—but they can still
spread the infection to others. The virus is
excreted in large amounts in the feces of a car-
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rier, and is probably spread through hand-to-
hand or hand-to-mouth contact. Once in the
body, the virus multiplies in the throat and
intestinal tract. In more serious cases, the
virus may attack the nervous system (the
brain and spinal cord), where it may kill or
injure motor nerve cells. This may lead to
extensive paralysis, including paralysis of the
muscles involved in breathing, or it may be
fatal. Immunity to one type of polio does not
confer immunity to the other two.

Symptoms The mild forms of polio usu-
ally begin abruptly and last just a few days.
Symptoms (if they appear at all) include fever,
sore throat, nausea, headache, and stomach
ache. Sometimes there will be pain and stiff-
ness in the neck, back, and legs.

The more serious form—paralytic polio—is
the form that causes most epidemics; it begins
with the same symptoms, but severe muscle
pain is usually present. If paralysis occurs, it
begins within the first week. Paralysis may
affect only a small group of muscles, or it may
be widespread. The legs are more often
affected than the arms, but the virus may par-
tially or completely paralyze a single limb,
half the body, or all four extremities.

Those most at risk for serious neurological
damage during epidemics due to lowered
immunity included patients who had recently
been inoculated or operated on (especially
those who underwent tonsillectomies and
adenoidectomies) and pregnant women.

Treatment There is no specific treatment
for polio. The degree of recovery varies from
one patient to the next.

Prevention Mass childhood immuniza-
tions with the live-virus polio vaccine has vir-
tually eliminated the once-dreaded paralytic
disease in this country. It is an essential part of
every young child’s preventive care. In fact,
the vaccination success has been so great that
most of the recent cases have been caused
from the rare side effects of the oral vaccine.
But while there are few wild polio cases in the
United States, there are thousands in the rest
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of the world. There is therefore a risk of polio
being reestablished in the United States if
children are not immunized.

A killed-virus vaccine was introduced in
the 1950s and reduced the incidence of polio.
But the live-virus vaccine a few years later
dramatically eliminated polio. It is taken
orally, instead of by injection, and provides
lifelong protection. Vaccine use can protect
people who don't take the vaccine through a
phenomenon called “herd immunity”—
immunized people shed the weakened virus
in their feces, which can be picked up by non-
immunized people, thereby protecting them
as well.

However, the live wvaccine carries an
extremely small risk of giving polio to the per-
son being vaccinated, especially if that person
has an impaired immune system (5 to 15 cases
in the United States each year). The current
immunization policy calls for the first two
polio vaccines during infancy to be the killed
virus (Salk). After that, doctors may rely com-
pletely on the Sabin vaccine, which uses a liv-
ing but weakened virus. The new guidelines
were developed following complaints of par-
ents of children who have contracted polio
from the live vaccine; they contended that
even 5 to 15 cases of polio is too many consid-
ering there have been no cases of “wild” polio
in the United States for many years. This
means that there is no need to establish a
“herd immunity,” since unimmunized people
wouldn't catch polio anymore.

Many experts believe the government may
eventually recommend both vaccines—a
killed-virus shot followed by the live vaccine.
This would provide ultimate protection
against vaccine-related disease with a mini-
mum of risk.

Side effects  Very rarely (about 1 in every
7.8 million doses) oral polio vaccine causes
paralytic polio in the person who is immu-
nized. The risk is higher after receiving the
first dose of OPV and in those with unusually
low resistance to infection; it may also be
higher in adults being immunized.

CORRECT COOKING METHODS FOR
SAFE PORK PRODUCTS

Cook all pork until internal temperatures
reach 171 degrees F or until the meat
changes from pink to gray.

+ Don't feed raw garbage to swine; don’t allow
swine access to human feces.

Freezing pork kills pork tapeworm and
roundworm; keep at 5 degrees F for 30 days
to kill roundworm cysts; for four days to kil
tapeworm cysts.

+ Don't eat raw or undercooked pork.

On rare occasions (1 in every 5.5 million
doses), paralytic polio may develop in a close
contact of a person recently immunized with
oral vaccine. This risk is also somewhat higher
to contacts of persons receiving their first dose.

Inactivated polio vaccine is not known to
produce any side effects other than minor
local pain and redness.

Pontiac fever See LEGIONNAIRES’ DISEASE.

pork and infectious disease Undercooked
pork can cause a variety of infectious dis-
eases, including LISTERIOSIS, TRICHINOSIS, and
YERSINIOSIS, pork TAPEWORM (taeniasis).

pork tapeworm See TAPEWORM.

poultry and infectious disease Undercooked
poultry can cause a variety of infectious dis-
eases, including SALMONELLOSIS and YERSINIO-
sis. Poultry should be cooked to an internal
temperature of at least 180 degrees F or until
juices run clear. Poultry should not be thawed
at room temperature, and frozen prestuffed
turkeys should not be thawed at all, but
cooked frozen. After handling raw poultry,
wash hands, surfaces, and cutting boards
well. Leftover poultry should be divided into
small containers and refrigerated for no more
than three or four days. See also FOOD POISON-
ING; KITCHEN INFECTIONS.



pregnancy and infectious disease There are
many infectious diseases that, when con-
tracted by a pregnant woman, can cause seri-
ous harm to her unborn child. They include
the following:

Chicken pox While many pregnant women
are immune to chicken pox, those who
contract the disease during the first
three or four months of pregnancy have
a 5 percent risk of damaging the fetus,
producing small, poorly formed or
scarred arms and legs, brain abnormali-
ties, and premature birth. The earlier in
the pregnancy a mother gets chicken
pox, the higher the risk of fetal damage.
However, chicken pox after 14 weeks of
pregnancy is very unlikely to affect the
unborn baby. Any pregnant woman
who has never had chicken pox and
who is exposed to the virus during the
first trimester should discuss preventive
treatment with her doctor.

Chlamydia Some studies—but not all—have
linked this infection to a higher risk for
premature birth, low birth weight, or
premature ruptured membranes.

Cytomegalovirus In most women this does
not produce many symptoms, but an
infection during pregnancy sometimes
can be devastating to an unborn child.
Almost all babies infected before birth
are born perfectly normal; only about
10 percent are born sick, and of these,
20 to 30 percent may die. Those ill
babies who survive may have convul-
sions, lethargy, a rash, breathing prob-
lems, mental retardation, small brain,
water on the brain, eye inflammation,
hearing loss, poor coordination, learn-
ing disabilities, and liver disease. Some
long-term studies suggest that a few
apparently normal babies who were
infected with CMV at birth develop
problems later on in life.

Fifth disease Up to 2.5 percent of pregnant
women who contract fifth disease dur-
ing pregnancy have spontaneous abor-

pregnancy and infectious disease 217

tions or stillbirths. Most babies born to
women infected during pregnancy are
normal and healthy. If a woman is preg-
nant and a blood test confirms active
infection, the doctor may advise a serial
ultrasound to check on the baby’s
health, since the virus can cross the pla-
centa and infect the fetus.

Genital herpes An initial episode of genital

herpes in a pregnant woman is much
more dangerous to an unborn child than
are recurrent episodes in a previously
infected woman. Women with recurrent
infections but no active lesions at deliv-
ery can have safe vaginal deliveries.
Women with active lesions near delivery
but before labor need a culture every
three to five days. If the cultures are neg-
ative, a vaginal delivery is possible.
Women with lesions at the time they go
into labor will require a Cesarian section
to prevent the baby from being infected
as it moves through the birth canal.

Genital warts Vaginal delivery may be diffi-

cult if the genital warts grow very large
during pregnancy, which they often do;
the doctor may choose to perform a C-
section in this case. Occasionally, a
mother with genital warts can pass the
infection to the baby during delivery,
which can lead to recurrent respiratory
papillomatosis (RRP), in which warts
grow into the baby’s throat and interfere
with breathing.

German measles One of the most serious

infections a pregnant woman can en-
counter while pregnant is German
measles, a disease so profoundly dam-
aging to a fetus that widespread vacci-
nation is practiced as a way to avoid this
problem. If a pregnant woman is
infected with German measles during
the first 12 weeks of pregnancy, as many
as 85 percent of women will miscarry. At
14 to 16 weeks the risk drops to between
10 and 24 percent, and after 20 weeks
the risk is close to zero. Infants surviving
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infection in the womb may be born with
defects, including deafness, eye prob-
lems (including blindness), heart
defects, mental retardation, growth
retardation, and bleeding disorders.

Gonorrhea Untreated gonorrhea during

pregnancy can cause a uterine infec-
tion, premature birth, a smaller-than-
normal baby, or an infection in the
amniotic fluid. Babies born to infected
mothers get gonorrhea conjunctivitis
during delivery; an untreated baby will
become blind. This is why drops are
placed in every newborn’s eyes at birth
to prevent both gonorrhea and chlamy-
dia conjunctivitis.

Group B strep This form of strep is a normal

part of the healthy intestinal tract, but in
up to 40 percent of pregnant women the
bacteria migrate to the genital tract,
where they live without causing any
symptoms. In about half of these cases,
the mother will give birth to a child car-
rying group B strep, but only one out of
a hundred babies will have symptoms.
The baby can be infected either in the
uterus or during delivery. Occasionally,
an infant will be infected in the hospital
nursery as a result of cross-contamina-
tion. If the baby becomes sick with
group B strep within 48 hours of birth,
symptoms may be severe and can
include difficulty in breathing, paleness,
lethargy, fever, poor feeding, and low
‘body temperature. After delivery,
women who develop infections in the
uterus, or wound infections after a Cae-
sarian, are often infected with group B
strep.

Hepatitis B Infected mothers transmit this

infection to their infants during the last
three months of pregnancy, during
delivery, or while breast feeding. There
is less risk of infection if a mother is
infected early in pregnancy. All pregnant
women should be tested for hep B.

AIDS If a mother is infected with HIV or

AIDS, medication during pregnancy can
offer significant protection to an unborn
baby. Babies born to infected mothers
must be carefully followed and checked
for infection at birth.

Japanese encephalitis Women who are

infected during the first two trimesters
may have miscarriages.

Listeriosis Infection with Listeria is another

very serious infection during pregnancy
that is particularly damaging to a fetus
or newborn. Babies can be infected via
the placenta before birth or during deliv-
ery through the birth canal. A pregnant
woman with a flulike illness must be
tested for this disease if there is a hint
that she might have been exposed to Lis-
teria. If a baby is infected while in the
womb, the infant may be born prema-
turely, have a low weight, and be very ill
with breathing problems, blue skin, and
low body temperature at birth. There
may be a rash or a sticky eye infection. If
the baby survives, the child will be quite
ill and may have MENINGITIS or a blood-
stream infection. Half of these babies
will die, even if promptly treated. Babies
who are infected during delivery are
born full term with normal birth weight,
but may develop meningitis; about 40
percent may die. Some survivors will
have permanent brain damage or mental
retardation. If listeriosis is suspected
during pregnancy, antibiotics given to
the mother can prevent disease in the
fetus.

Lyme disease It is possible for the spirochete

to cross the placenta and harm the fetus,
although most babies born to women
infected during pregnancy are normal. A
pregnant woman infected with Lyme
disease does have a slightly higher risk
of miscarriage or stillbirth or of having a
baby born with heart defects or other
problems.



Malaria Pregnant women who become

infected with malaria may suffer from
miscarriage, premature delivery, or still-
birth.

Shingles Sometimes a young, healthy preg-

nant woman will develop shingles, since
pregnancy does alter the immune sys-
tem. Because the virus is not in the
bloodstream, however, there is no dan-
ger to the fetus from this infection.
Babies born to mothers who had chick-
enpox during pregnancy, and babies
who get the disease before age two,
often have a mild, short-lasting shingles
infection as young children.

Syphilis A pregnant woman can pass the

infection to her unborn baby at any
stage of the disease if she is not treated
before 32 weeks of pregnancy, even if
she has no symptoms. The bacteria
cross the placenta and enter the baby’s
bloodstream. A baby who is born to a
syphilitic mother has congenital sy-
philis, which can lead to serious illness,
birth defects, and death.

Toxoplasmosis This disease is another of the

mild infections that can be very serious
if contracted by a pregnant woman. If a
pregnant woman thinks she has been
exposed or has symptoms, blood tests
can reveal antibodies; some women with
the infection choose to end their preg-
nancy. There is no way to determine if a
fetus has been harmed by the infection,
however. Infection is most severe if it
occurs during the first three months of
pregnancy; complications include mis-
carriage, premature birth, and poor
growth in the womb. Infants who are
born apparently normal can develop
mental retardation by age 20 and have
eye problems. '

Trichomoniasis Pregnant women with an

untreated infection may experience pre-
mature labor or give birth to a low-
weight infant.
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preseptal cellulitis See CELLULITIS.

prion An unusual infectious agent that
appears to be neither virus nor bacteria, with
no genetic material; a prion consists entirely
of protein. Prions cause diseases such as
Creutzfeldt-Jakob disease in the human brain
and similar disorders in sheep, cows, and
animals. It has also been implicated in MAD
COW DISEASE (bovine spongiform encephalo-
pathy).

The prion was first identified in 1982 by
Stanley Prusiner of the University of Califor-
nia/San Francisco medical school, who sug-
gested that these prion proteins are
structurally similar to proteins that are found
naturally in the brains of humans and other
animals. But prions differ from these other
normal proteins in their three-dimensional
shape. Prusiner endured ridicule at first, but
his theory has gradually won a strong follow-
ing. Other scientists still insist that prions
must be an unknown form of virus.

Prions seem to be able to cause disease by
coming into contact with these normal pro-
teins, stimulating them to change their shape
to mimic the prion protein. This shape change
appears to set off a chain reaction, with nor-
mal proteins metamorphosing into the prions,
causing a devastating, ultimately fatal, dis-
ease.

No treatment has yet been discovered to
halt this process. Prions are not destroyed by
the usual methods employed to kill infectious
agents. They are resistant to everything from
boiling temperatures well over 400 degrees F
to ionizing radiation.

The prion-related diseases are extremely
difficult to diagnose: there is no blood test
that reveals the condition, and an infected ani-
mal does not mount any immune response to
the infection.

Continuing research may help determine
whether prions consisting of other proteins
might play a part in other degenerative
conditions, including Alzheimer’s disease,
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Parkinson’s disease, and amyotrophic lateral
sclerosis.

prostatitis Acute or chronic inflammation of
the prostate gland caused by either bacterial,
fungal, or mycoplasma infection, among other
causes. It usually affects men between the
ages of 30 and 50.

. Cause Prostatitis is often caused by an
infection that has spread from the urethra.
The infection may or may not be sexually
transmitted. A urinary catheter increases the
risk of prostatitis.

Symptoms Burning, frequency and
urgency of urination, and sometimes a dis-
charge from the penis or blood in the urine.
An acute bacterial infection may produce a
sudden fever and chills, with rectal, abdomi-
nal, or low back pain. However, some patients
may not experience any symptoms.

Diagnosis A careful history, culture of
prostate fluid or tissue and sometimes an
examination of tissue under a microscope. The
physician examines the prostate by inserting a
gloved finger into the rectum and assessing
tenderness of the gland by palpation.

Treatment Administration of antibiotics,
sitz baths, bed rest, and fluids. The condition
may be slow to clear up and may recur.

protegrin A type of peptide (first discovered
in pig white blood cells) that may offer new
broad-spectrum microbial treatments for
many infectious diseases, including those
now resistant to traditional antibiotics.

The peptides seem to be able to kill a wide
range of disease-causing organisms quickly,
including both gram-positive and gram-nega-
tive bacteria. Scientists have evidence that the
peptides were able to treat systemic infections
by PSEUDOMONAS AERUGINOSA, drug-resistant
STAPHYLOCOCCUS AUREUS, and VANCOMYCIN-
RESISTANT ENTEROCOCCUS. In studies, the pep-
tides were also effective against the fungal
CANDIDA ALBICANS and HELICOBACTER PYLORI
the bacteria that causes ulcers. Unlike many

antibiotics, which only halt the growth of
microorganisms, protegrins quickly kill both
bacteria and fungi. They do it while appar-
ently avoiding the normal mechanisms by
which bacteria quickly develop resistance to
conventional antibiotics. They are not avail-
able for clinical use.

protozoa Any of about 30,000 known simple
one-celled forms of animal life. Protozoa,
which means “first animals,” were discovered
by the Dutch scientist Antonie van Leeuwen-
hoek who found them swimming in a rain
barrel.

Protozoa include paramecium, a one-celled
animal shaped like a shoe, and AMOEBA,
another one-celled animal with a constantly
changing shape.

Although they consist of only a single cell,
they are complete organisms and carry out all
necessary life functions, including feeding,
moving, excreting wastes, and reproducing.
These types of life-forms reproduce very
rapidly by cell division. When the cell divides,
the nucleus of the cell splits in half; the
nucleus of this cell holds the chemical infor-
mation that the cell needs to function. There
may be thousands of new microbes produced
in just one day, but most die quickly as well.

Most protozoa are animallike, obtaining
their nutrients from the environment. How-
ever, a few contain the pigment chlorophyll
and, plantlike, can use the sun’s energy to
manufacture nutrients in the form of carbohy-
drates.

Because of this overlap, the protozoa have
been variously regarded as animals, plants, or
as a separate group. Some scientists classify
the protozoa as a separate kingdom apart
from animals or plants called the Protista,
which also includes the single-celled algae.

Protozoa come in many different shapes,
but they are usually broadly grouped into
three major types related to the way they
move: flagellate, ciliate, and amoeboid. The fla-
gellates move by using a few long, whiplike



appendages. Cilia move by short, hairlike
appendages. Amoebae move by means of a
flowing, shape-changing action.

They may be parasitic and live off hosts, or
they may live on their own. They can be
found from polar sea ice to tropical rain
forests, from the depths of the oceans to the
tops of mountains.

Some photosynthetic protozoa (such as
species of red-colored dinoflagellates) cause
toxic water blooms called RED TIDE.

The parasitic protozoa cause serious dis-
ease among humans and animals, especially
in tropical climates. This type of protozoa
include the malarial trypanosome, a type of
organism that invades human red blood cells,
causing fatal fever and chills. LEISHMANIA and
trypanosome flagellates are found in the trop-
ics, invading body tissue and causing disfig-
urement and sometimes death. The amoeboid
intestinal parasite Entamoeba histolytica causes
a severe DYSENTERY. Some parasitic species
(such as Pneumocystis carinii) are more closely
related to FUNGI than protozoa, and are espe-
cially harmful to humans with an impaired
immune function.

pseudomembranous  enterocolitis A spo-
radic, often fatal type of diarrheal disease that
has been linked to hospital-acquired infection
with CLOSTRIDIUM DIFFICILE in patients taking
antibiotics for another infection. The infection
is named for the presence of yellow plaques
(or pseudomembranes) scattered over the
walls of the colon.

Cause The disease is usually associated
with antibiotic therapy (especially ampicillin,
amoxicillin, and cephalosporins) and devel-
ops as a result of overgrowth and toxin pro-
duction by C. difficile within the colon, as the
normal bacteria is disturbed (usually when
the patient takes antibiotics).

Symptoms There is a wide variety of
diarrheal symptoms from mild to severe that
begin between 4 to 10 days after the patient
starts taking antibiotics; they may start as
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early as the first day of treatment or as late as
three weeks after treatment has been discon-
tinued. Diarrhea is always present in this
disease and is generally severe, with dehy-
dration, fever, vomiting and cramps, and
abdominal distention.

Diagnosis The diagnosis is best made by
finding C. difficile toxin in the stool.

Treatment Once the diagnosis is made,
immediate therapy includes fluids, electrolyte
replacement, and discontinuation of the
antibiotic. Many patients respond dramati-
cally once the antibiotic is stopped, within
two to three days. The drug of first choice
against this disease is oral vancomycin.

Relapses occur in 14 percent of patients
between 4 and 21 days after completing the
first course of vancomycin, sometimes,
repeated bouts of treatment with vancomycin
have been needed. Metronidazole is an alter-
native to vancomycin.

Pseudomonas aeruginosa (P. pyocyanea) A
species of gram-negative bacteria that has
been isolated from wounds, blood, sputum,
burns, and infections of the urinary tract.
These bacteria are noted for their resistance to
disinfectants and antibiotics. The bacilli cause
a range of human diseases, from purulent
MENINGITIS to HOSPITAL-ACQUIRED INFECTIONS,
and can cause life-threatening lung infections
in patients with cystic fibrosis. See also URI-
NARY TRACT INFECTION.

psittacosis See ORNITHOSIS.

psychiatric disease and infections Because
the central nervous system is susceptible to
infection, there are a few mental disorders
that have been related to certain infectious
agents. These include AIDS dementia, schizo-
phrenia, manic depression, and obsessive-
compulsive disorder.

AIDS dementia  The HIV virus can cause
a wide variety of cognitive and motor prob-
lems. The prevalence of dementia among
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AIDS patients is between 4 and 7 percent;
about one third of adults and half of children
with AIDS will eventually develop some sort
of mental or thinking deficits. HIV infection
has also been associated with mood disorders
such as manic depression.

Schizophrenia For the past 70 years
there have been reports of a link between
some cases of schizophrenia-like psychoses
and influenza (especially to fetal exposure
during the second trimester of pregnancy and
subsequent development of schizophrenia in
adulthood). In several studies, the risk of
schizophrenia was about 88 percent higher
among the offspring of women exposed to the
flu viruses during the second trimester as
compared to those who weren’t exposed. If
exposure to the flu virus does increase the risk
for schizophrenia, it is estimated that it’s not a
major risk factor (perhaps accounting for just
about 1 percent of all cases). Some researchers
suspect that exposure to the virus during the
critical period of fetal central nervous system
development could lead to a disruption of
brain organization.

Obsessive-compulsive disorder Infection
by group A beta-hemolytic strep has been
linked to specific neuropsychiatric symptoms,
probably due to the production of antibodies
that react against neurons. Sudden onset or
worsening of obsessive-compulsive disorder
or tics has been reported after recent group A
beta-h