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Hepatitis E—So What’s New?

A B S T R A C T S  &  C O M M E N T A R Y

Synopsis: Recent cases of hepatitis E in Europe demonstrate that this illness is
not limited to developing countries with limited hygiene. An outbreak in Pak-
istan shows that secondary person-to-person spread is unusual despite primary
attack rates of approximately 15% in young adults.

Sources: Widdowson M-A, et al. Cluster of cases of acute hepatitis associated with
hepatitis E virus infection acquired in The Netherlands. Clin Infect Dis. 2003;36:29-33;
Bryan JP, et al. Epidemic of hepatitis E in a military unit in Abbottabad, Pakistan. Am
J Trop Med Hyg. 2002;67:662-668.

Three unrelated octogenarians living within 10 miles of each
other in The Netherlands developed acute hepatitis over a 6-month

period. Each patient showed serologic evidence of hepatitis E antibodies.
The patients had no known contact with each other or with other individu-
als who had hepatitis. There had been no recent foreign travel and any
unusual food or water exposure. Hepatitis E virus was isolated from one of
the patients; genetic sequencing showed that it was similar both to Euro-
pean and North American strains of hepatitis E and to strains of hepatitis
E found in Dutch pigs. The patients recovered within 2 months of the
onset of their illnesses.

In Pakistan, 109 men were hospitalized with acute hepatitis. At the time of
presentation, anti-hepatitis E IgM was identified in 91% of those with sequen-
tially obtained blood samples; only 14% still showed specific IgM antibodies 4
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months later. The hepatitis outbreak was linked to fecal
contamination of the water system.

■ COMMENT BY PHILIP R. FISHER, MD, DTM&H
A viral etiology for “enterically transmitted non-A,

non-B hepatitis” was identified in 1983. The inciting
agent was referred to as hepatitis E when the illness
was increasingly appreciated as an emerging infection.
This illness was not actually new, since retrospective
testing revealed there had been a large outbreak of this
illness in India in the 1950s. The hepatitis E virus was
eventually cloned and sequenced in the early 1990s.

Three years ago, Travel Medicine Advisor Update
reviewed new clinical information about hepatitis E.
Then, as now, it is understood that hepatitis E results
from infection by a single-stranded RNA virus that is
transmitted by the fecal-oral route. Infection is most
common in young adults with attack rates that are
highest in women during the second and third
trimesters of pregnancy. The disease is self-limited
without demonstrated chronic persistence of infection,
but the mortality rate is high during pregnancy.
Asymptomatic infections are commonly seen, as is the
case with hepatitis A. Travelers, especially those to
the Indian subcontinent, seemed to be particularly at
risk with some evidence that approximately 1% of for-
eign travelers became infected.

In recent years, genetic sequencing has identified sev-
eral related genotypes of the hepatitis E virus. One is
found in India and surrounding countries. Another is
found predominantly in Mexico. A third is found in both
North America and Europe as well as in swine popula-
tions. A fourth is found in China. The virus identified
during the recent cluster of cases in The Netherlands
was of the third genotype. The means of transmission to
these 3 patients is unknown, but approximately 22% of
Dutch swineherds are infected with similar hepatitis E
strains. In the United States, wild rodents are often
seropositive for hepatitis E virus antibodies.

Seroprevalence studies for hepatitis E are plagued by
varying antibody detection techniques and uncertain
reproducibility. Nonetheless, studies show that only about
5% of children are infected during the first decade of life
and that seroprevalence rises to 10-40% after age 25
years. With acute infection, IgM antibody levels decline
rapidly, usually within 4 months, and IgG antibody levels
remain elevated for at least 4 years. In the Pakistani mili-
tary epidemic, approximately 30% of the men tested
seemed to have pre-existing anti-hepatitis E antibodies;
these antibodies seemed to protect against infection dur-
ing the outbreak. Vaccine studies are in progress.

In the Pakistani epidemic, 13% of soldiers, includ-

ing 19% of those who were seronegative at the onset of
the outbreak, developed infection. The incubation peri-
od for this infection was 2-10 weeks. Four contacts of
the original cases developed infection, but they did so
with a timing that suggested that a shared single-point
exposure might have caused all the cases. Later addi-
tional cases were not seen in the military unit. Thus,
secondary person-to-person spread seems much less
common for hepatitis E than for hepatitis A viruses.

Twenty years after the discovery of hepatitis E, we
know that this infection is not limited to developing
countries or tropical climates. Transmission is usually
linked to contaminated food or water rather than to
direct person-to-person spread. Travelers, especially
young adult men and pregnant women visiting the
Indian subcontinent, should remain vigilant about food
and water hygiene.   ■
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Acute Gastroenteritis 
Outbreaks: Noroviruses 
Sail the Seas
A B S T R A C T S  &  C O M M E N T A R Y

Synopsis: Recent outbreaks of acute gastroenteritis
(AGE) on land and at sea have occurred and are due to
a predominant strain of norovirus, provisionally called
Farmington Hills strain. This strain is similar to a com-
mon type strain that circulated worldwide in 1995-1997,
and it may have characteristics that increase person-to-
person transmissibility. 

Sources: Centers for Disease Control and Prevention. Out-
breaks of gastroenteritis associated with noroviruses on cruise
ships—United States, 2002. MMWR Morb Mortal Wkly Rep.
2002;51:1112-1115; Centers for Disease Control and Preven-
tion. Norovirus activity—United States, 2002. MMWR Morb
Mortal Wkly Rep. 2003;52:41-45.

The cdc’s vessel sanitation program (vsp) con-
ducts surveillance for acute gastroenteritis (AGE) on
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cruise ships with foreign itineraries that sail into United
States ports. AGE is defined as 3 or more loose stools in
a 24-hour period or vomiting with 1 additional symptom
such as abdominal pain, cramps, headache, myalgia, or
fever. An outbreak is defined as AGE occurring among
either 3% of passengers or 3% of crew.

From January 1 to December 2, 2002, 21 outbreaks
of AGE on 17 cruise ships were confirmed. Nine were
caused by noroviruses, 3 were due to bacterial agents,
and 9 were of unknown etiology. Five of the 9
norovirus outbreaks on 5 different cruise ships are
described. The percentages of passengers who were ill
ranged from 5% to 41% and the rates of crew illness
ranged from 1.5% to 5.3%. Three of the 5 ships volun-
tarily withdrew from service to aggressively disinfect
and sanitize their ships.

On land, an increase of possible norovirus out-
breaks, particularly in settings such as nursing homes,
was reported as well. Clark County, Washington,
received reports of 10 outbreaks of AGE during
November to December 2002, affecting a total of 354
patients. Outbreaks in 4 long-term care facilities
(LTCFs) accounted for 327 (92%) of the cases. In
2002, New Hampshire received reports of 35 outbreaks
of AGE clinically consistent with norovirus, affecting a
total of 2312 persons. Eighty percent of these out-
breaks were reported from LTCFs. Finally, New York
City reported 66 outbreaks of AGE epidemiologically
consistent with norovirus infection from November 6,
2002, to January 13, 2003. Fifty-one of these outbreaks
were in LTCFs or rehabilitation facilities and affected
1700 persons. Specimens from 6 of these outbreaks
tested positive for norovirus. 

■ COMMENT BY MARY-LOUISE SCULLY, MD
Noroviruses were previously called “Norwalk-like

viruses” until the summer of 2002 when the Interna-
tional Committee on Taxonomy of Viruses (ICTV)
approved the new terminology, which should be used
from now on. The genus Norovirus is in the family
Caliciviridae (see Table). To date, all attempts to cul-
ture noroviruses have been unsuccessful. Caliciviruses,
when viewed under the electron microscope, often
have a surface structure with cup-shaped indentations
or hollows (Latin calyx, cup, hence calicivirus), which
appear to form a 6-pointed star.

It is estimated that 23 million cases of AGE are
caused by noroviruses each year. After an incubation
period of 12-48 hours, norovirus infection typically
lasts 12-60 hours and is characterized by sudden onset
of nausea, vomiting, and watery, nonbloody diarrhea.
Patients can also experience vomiting alone, a condi-
tion first identified as winter vomiting disease.1 Dehy-

dration is the most common complication in the young
and the elderly.

Transmission of noroviruses is by the fecal-oral route,
direct person-to-person contact, consumption of contam-
inated water or food, or contact with contaminated envi-
ronmental surfaces. Aerosolized vomitus has also been
implicated as a mode of transmission, especially during
outbreaks in confined settings. Shellfish such as oysters
and clams can concentrate noroviruses in their tissues,
and even cooking (ie, steaming) may not inactivate these
viruses.2

Prolonged viral shedding of norovirus for up to 7
days has been demonstrated by viral antigen detection
in stools of both asymptomatic and symptomatic
infected volunteers.3 Further research is needed to
determine if this finding represents infectious virus or
just soluble antigen. Also, when human volunteers
were experimentally infected with norovirus, then re-
challenged 27-42 months later with the same strain, all
became ill again. Thus it would appear that no long-
term protection following infection with norovirus
occurs, though short-term immunity for up to 14 weeks
has been demonstrated.4

Use of the more sensitive and specific reverse tran-
scriptase-polymerase chain reaction (RT-PCR) test is
enabling increased norovirus identification. In addi-
tion, nucleotide sequencing of detected strains has
helped the CDC determine that 41% of the norovirus
outbreaks since July 2002 were due to a single, newly
identified strain, provisionally named Farmington
Hills strain (genotype II, cluster 4), after Farmington
Hills, Michigan, where the first cases with this strain
were identified earlier in 2002. This strain is similar
to the global “common strain” of 1995-1997 that cir-
culated widely and accounted for 55% of the
norovirus outbreaks in the United States during that
time. From preliminary data, it appears that the
strains currently circulating in Europe are also quite
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Table

Family Caliciviridae

Genus Lagovirus

• Type species: Rabbit hemorrhagic disease virus (RHDV)

• Other species: European brown hare syndrome virus (EBSV)

Genus Norovirus

• Type species: Norwalk virus (NV)

Genus Sapovirus

• Type species: Sapporo virus (SV)

Genus Vesivirus

• Type species: Vesicular exanthema of swine virus (VESV)

• Other species: Feline calicivirus (FCV)



similar to the Farmington Hills strain, suggesting that,
as in 1995-1997, the predominant strain in the United
States is also distributed worldwide. These strains
may have characteristics that increase person-to-per-
son transmissibility, such as increased prevalence of
vomiting.5

The low infectious dose (as few as 10 viral parti-
cles), the ability of the virus to survive relatively high
doses of chlorine and varying temperatures (from
freezing to 60 degrees) and their relative stability in
the environment, make control of norovirus outbreaks
difficult. However, control measures such as frequent
hand washing with soap and water (lathering of hands
for greater than 10 seconds then rinsing), disinfection
of soiled surfaces with at least a 1:50 solution of
domestic bleach and, if possible, and 72-hour isolation
of infected patients, passengers, or crew, can improve
outbreak control. 

For those planning a cruise, an interesting web site
is CDC’s Vessel Sanitation Program site,
www.cdc.gov/nceh/vsp where the results of a ship’s
most recent inspection can be viewed. A score of 86 or
higher at the time of inspection indicates that the ship
is providing an acceptable standard of sanitation. With
the distinctive characteristics of noroviruses mentioned
above, this by no means ensures smooth sailing. For
example, 2 cruise ships, later involved in norovirus
outbreaks, scored 99 and 96 respectively when inspect-
ed in June of 2002. 

Health care providers are urged to submit appropriate
samples for norovirus testing in suspected outbreaks of
viral AGE. For assistance in testing, local and state health
departments should contact CDC’s Viral Gastroenteritis
Section, telephone 404-639-3577 or e-mail
CaliciNet@cdc.gov.   ■
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Measles Outbreak 
Associated with 
International Adoption
A B S T R A C T S  &  C O M M E N T A R Y

Synopsis: Fourteen cases of measles occurred among
children adopted from China, their family members,
and a caretaker during February-March 2001. Interna-
tionally adopted children may not be adequately immu-
nized against measles and other routine childhood dis-
eases. It is crucial to review the immunization status of
international adoptees and to update their vaccinations
as soon as possible after arrival in the United States. It
is also crucial to assess the routine immunizations of
adoptive families and caretakers and to also vaccinate
them appropriately.

Sources: CDC. Measles outbreak among internationally
adopted children arriving in the United States, February-
March 2001. MMWR Morb Mortal Wkly Rep.
2002;51(49):1115-1116; CDC. Accelerated measles control—
Cambodia, 1999-2002. MMWR Morb Mortal Wkly Rep.
2003;52(1):4-6.

A10-month-old child, newly adopted from
China, traveled home in February 2001 to Texas via

commercial flights. The child had a prodromal fever dur-
ing the trip, and subsequently developed symptoms con-
sistent with measles including conjunctivitis, coryza,
Koplik spots, and a maculopapular rash). Serological
testing confirmed measles. The Texas Department of
Health and CDC were notified and investigated potential
contacts that may have occurred in the adoptive families,
the orphanage, US Consulate, local medical facility in
China, personnel from the international adoption agen-
cies, and passengers and crew of the flights.

This investigation identified 14 cases of measles in the
United States that occurred among recent adoptees from
China and their close contacts:
• Ten adoptees—9-12 months old in 7 states (New

York, 3; Ohio, 2; Illinois, 1; Indiana, 1; Minnesota, 1;
Missouri, 1; Texas, 1); 

• Two US-born adoptive mothers (Indiana, 46 years old;
Missouri, 39 years old);

• 1 US-born caretaker (Connecticut, 47 years old, lived
for 1 week in the household of an adopted child  with
measles);

• One sibling (Georgia, 28 months old) of a healthy
child adopted from China.
All 14 cases of measles occurred during February and
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March 2001. Thirteen cases were imported. The caretak-
er was a case of secondary transmission. The timing of
illness correlated with measles exposure in China, at the
orphanage, during medical screening, or travel. Investi-
gation identified suspected measles cases that occurred
prior to the index patient’s illness, and found that chil-
dren at the particular orphanage had not been immunized
appropriately against measles.

The next report, on Cambodia, noted promising
results for measles control. Only 34% of the population
was immunized against measles in 1990. The vaccine
coverage increased to 75% in 1995, but decreased to
63% in 1998-1999. At that point, the measles control
program was initiated. Measles incidence has been
declining steadily since 2002. Nevertheless, 94-99% of
reported measles cases occurred in children younger than
15 years old.

■ COMMENT BY LIN H. CHEN, MD
In the editorial note for the first report, a Table lists

measles cases associated with travel or immigration that
occurred in the United States from 1997 to 2001. The
imported cases account for up to 47% of reported cases
of measles annually. The editorial reviews the criteria for
immunity to measles in US residents, which include birth
before 1957, a history of physician-diagnosed measles,
documentation of 2 doses of measles-containing vaccine,
or positive measles serology. According to these criteria,
the 46-year-old adoptive mother and the 47-year-old
caretaker would have been assumed to be immune to
measles by having been born before 1957. The outbreak
demonstrates that birth before 1957 does not guarantee
immunity against measles.  

This outbreak highlights 2 aspects of medical evalua-
tion in international adoption: 1) the uncertainty in the
immunization status of international adoptees can lead to
infection with common childhood diseases and spread of
infections; 2) the adoptive families and caretakers may
not be fully immunized against common childhood dis-
eases, and can become infected in their travel or contact
with internationally adopted children. 

In spite of the decreasing incidence in measles and
improving vaccine coverage in Cambodia, only 27% of
children younger than the age 10 had a history of measles
vaccination in 2002. Therefore, children being adopted
remain in the group at risk for contracting measles.

What can travel medicine specialists do to prevent
measles in families planning to travel for adoption? 1)
Ascertain measles immunity of adoptive families, and
offer immunization where immunity may be lacking; 2)
Recommend evaluation for other caretakers who will
have close contact with international adoptees; and 3)
Discuss the uncertainty of medical records from the

adoptee’s country of origin, and advise evaluation of the
internationally adopted child to be done soon after arrival
in the United States. Measles is only one of many com-
mon childhood diseases that can be associated with inter-
national adoption. This outbreak underscores the impor-
tance of reviewing routine immunizations as part of the
pretravel consultation.   ■

Fungal Infections Among
Returning Travelers
S P E C I A L  F E A T U R E

Synopsis: An excellent review was published in Clinical
Infectious Diseases on the fungal infections acquired
during recent travel abroad. It informs and updates
practitioners about the epidemiology, clinical manifesta-
tions, diagnosis, prevention, and treatment of the most
common mycoses among travelers, including histoplas-
mosis, coccidioidomycosis, and penicilliosis.

Source: Panackal AA, et al. Fungal infections among return-
ing travelers. Clin Infect Dis. 2002;35:1088-1095.

By Maria D. Mileno, MD

Endemic mycoses such as histoplasmosis, coccid-
ioidomycosis, and penicilliosis have restricted geo-

graphic distributions and infections most often remains
confined to areas of the world where these agents actual-
ly exist in nature. However, both outbreaks and sporadic
cases of several fungal diseases have included travelers in
recent years. With ever-increasing numbers of interna-
tional travelers undertaking a wide range of leisure and
work activities, fungal diseases, which ordinarily have
specific unique exposure risks required for human infec-
tions, are now affecting the health of travelers to endemic
regions of the world. Highlighted cases of systemic
mycoses detected via Geosentinel network of clinics are
reviewed to provide this update on fungal diseases for
travel medicine experts. 

Geosentinel (GS) is a communications and data col-
lection network consisting of 25 tropical and travel
medicine clinics throughout the world. Between April
1998 and March 2002, 32 cases of systemic mycoses
were reported to the GS network. Two distinct types of
travel may lead to the acquisition of fungal disease. In
some instances, infection is acquired during short trips
(“travel-related infections”) while for others infection
can be acquired during a longer period of residence in



an area where infection is endemic. They subsequently
migrate to a region where infection is not endemic
(“migration-related infection”). The second group is
distinctly important for practitioners to be aware of and
to identify, since disease symptoms may remain silent
for months or years. It is important to realize that the
GS network does not capture such cases. This article
focused on those fungal infections acquired during
recent travel abroad. 

In the United States, histoplasmosis has recently
emerged as an important opportunistic infection among
HIV-infected persons living in areas where it is endemic,
namely the mid-western and central United States. Histo-
plasmosis is also endemic throughout Central and South
America. Reports of either a single or several cases with
no clear source of exposure have come from some parts
of southern and eastern Europe, parts of Africa, eastern
Asia, and Australia, yet no outbreaks have been reported
outside of the Americas. The infecting agent Histoplas-
ma capsulatum is a dimorphic fungus, which usually
grows in soil enriched containing accumulations of bat or
bird droppings. Human infection commonly occurs after
inhalation of dust generated with disturbance of such col-
lections in the soil. Exposures occur during activities
such as construction, renovation, demolition, soil excava-
tion, spelunking, and cleaning sites harboring the fungus.
Risk of infection depends on the activities performed and
both the duration and degree of exposure, with longer
and more intense exposures usually resulting in more
severe acute pulmonary disease. Acute histoplasmosis in
returning travelers most often presents as a flu-like ill-
ness characterized by high fever, chills, headache, non-
productive cough, pleuritic chest pain, and fatigue. Chest
radiographs may show diffuse reticulonodular infiltrates
and mediastinal lymphadenopathy. Symptoms of infec-
tion most often present 1-3 weeks after the exposure, and
most individuals recover spontaneously within 3 weeks.
Persons with a severe immunodeficiency can have infec-
tions complicated by dissemination. Of note, individuals
can be reinfected with H capsulatum, and in this situation
the incubation period can be shorter than for primary
infections. 

It is well appreciated that outbreaks of histoplasmosis
have occurred in North America among travelers to bat-
infested caves. In 1997 and 1999 outbreaks were report-
ed also among traveling US residents after spelunking
trips to caves in both Central and South America.  How-
ever, outbreaks in the setting of other forms of adventure
tourism have occurred. In May 2001, 12 of 15 students
who went on a field trip to visit silver mines which con-
tained bat guano in Nicaragua developed symptoms con-
sistent with acute histoplasmosis. Infections were later
confirmed serologically and 6 patients required hospital-

ization. A less obvious exposure occurred in March
2001, when a large group of US college students devel-
oped acute respiratory febrile illness within 1-2 weeks
after they returned from Acapulco, Mexico, after their
spring break. More than 250 students developed symp-
toms of acute histoplasmosis, 25 were hospitalized, and
over 150 persons tested had the diagnosis serologically
confirmed. 

Once histoplasmosis is suspected, serological diagno-
sis by complement fixation (CF) testing should be
attempted, as it is the most sensitive serological method
available, although less specific than an immunodiffu-
sion assay. The CF test becomes positive between 2 and
6 weeks after infection. A titer of greater than or equal to
1:32 or a 4-fold increase in titer between paired acute and
convalescent serum samples are considered fairly strong
presumptive evidence of recent disease. Low titers of CF
antibodies can persist for years. Antigen detection in
urine is useful for the diagnosis of acute pulmonary
histoplasmosis if the samples are obtained within 2
weeks of exposure and infection. The histoplasmin skin
test can detect previous exposure to the fungus and
becomes positive 2-4 weeks after a person has been
infected; however, this reagent is not available in the
United States. 

Treatment guidelines were developed by the IDSA
and should be consulted for management.1 Most healthy
nonimmunocompromised persons do not require antifun-
gal treatment, however those with severe symptoms, who
do not improve after 1 month of observation, can be
treated with itraconazole. Persons with underlying
immunodeficiency or chronic disease should be given
itraconazole for longer periods, ie, greater than 12 weeks.
All persons with very severe disease, including diffuse
pulmonary and disseminated histoplasmosis, should be
treated with either amphotericin B or itraconazole.

Prevention of histoplasmosis is quite difficult and
requires travelers to avoid situations in which contami-
nated material can become aerosolized. Masks and spe-
cial protective equipment are advised if exposure cannot
be avoided. Hosing off boots and placing clothing into
airtight plastic bags after such activities as cave explo-
ration can reduce transportation of soil, bat guano and
other potential fomites. Ideally, known high-risk loca-
tions would carry warning signs from public health
authorities. 

Coccidioidomycosis has long been recognized as a
travel-related disease associated with visits to the semi-
arid desert regions of the southwestern United States,
including Arizona, central and southern California,
New Mexico, western Texas, and parts of Utah, where
the dimorphic fungus Coccidioides immitis is found.
Besides US travelers, visitors from other countries

6 TMA Update January/February 2003



have developed “Valley Fever” after trips there. Most
infections have occurred among travelers returning to
European countries, Japan, and Australia. The disease
is also endemic in parts of Central and South America.
Due to changing migration patterns, several cases have
occurred recently among Indian citizens who had pre-
viously resided and worked in Arizona. An internation-
al outbreak occurred in October 2001 when more than
300 persons from 30 countries participated in the
World Championship of Model Airplane Flying in Lost
Hills, California, an area where coccidioidomycosis is
highly endemic. One week after returning home a par-
ticipant from the United Kingdom developed flu-like
symptoms but was not diagnosed with coccidioidomy-
cosis until culture of bronchoalveolar lavage speci-
mens was performed. Other cases among participants
have since been confirmed in Finland, Australia, and
New Zealand.

Human infection occurs through inhalation and has
been associated with ground disturbing activities such
as building construction, landscaping, farming, archae-
ological excavation, and numerous recreational pur-
suits. The generation of dust clouds, including those
from natural events such as earthquakes and wind-
storms, have resulted in large outbreaks. Approximate-
ly 40% of infected persons develop illness 1-3 weeks
after exposure. Infection is characterized by fever,
headaches, rash, muscle aches, nonproductive cough,
weight loss and malaise. Cavitary pneumonia and
severe lung disease may occur rarely, and less than 1%
of infected persons develop dissemination to the
meninges, joints, bones, or skin. Persons with
increased risk for disseminated disease include
African-Americans, Filipinos, person with various
immunodeficiency states, including those with AIDS
as well as those receiving immunosuppressive medica-
tions, pregnant women in the third trimester, and indi-
viduals with diabetes mellitus. 

Diagnosis can be made by direct microscopic exami-
nation of lower respiratory tract specimens for C immitis
spherules or by culture of such specimens. Serologic test-
ing with the immunodiffusion tube precitin (IDTP) test is
the most useful one for diagnosing recent infections. It
uses heated coccidioidin as antigen and detects IgM anti-
bodies to C immitis. These antibodies can be found with-
in 1-3 weeks after the onset of symptoms but they disap-
pear within a few months among persons with pul-
monary disease. The CF test measures IgG titers but IgG
antibodies do not appear until 4 to 12 weeks after infec-
tion and may persist for long periods in patients with
chronic pulmonary or disseminated disease. High CF
titres, either greater than 1:32 or increasing, suggest
spread beyond the respiratory tract. 

In contrast to histoplasmosis, once individuals are
infected with C immitis they are usually immune to
reinfection. The IDSA has developed guidelines for the
management of coccidioidomycosis.2 Most patients
with acute symptoms do not require antifungal therapy.
Treatment may be indicated for persons with increased
risk of dissemination. The drug of choice is oral flu-
conazole 400 mg daily for 3-6 months. Patients with
bilateral reticulonodular infiltrates or miliary disease
and women who are pregnant should be treated with
amphotericin B.

Prevention is accomplished by limiting exposure to
outdoor dust in areas where C immitis is endemic. Those
groups which undertake construction projects or other
dust generating activities can attempt dust control mea-
sures such as wetting the soil before disturbing the earth.
Travelers should also be advised to avoid transporting
such soils.  

The first human case of penicilliosis was that of a
splenic abscess in a 61-year-old man with Hodgkin’s
disease who had traveled from the United States to
Southeast Asia. A decade later a second case was
reported, yet between 1988 and 1994, 14 cases of
the disease were reported among HIV-infected indi-
viduals returning to their native countries after visits
to Southeast Asia. The greatest effect of penicilliosis
has been felt by the populations residing in South-
east Asia, particularly persons living with AIDS in
northern Thailand, however the disease continues to
be diagnosed among returning travelers. Fever,
weight loss, nonproductive cough, lymphadenopa-
thy, hepatosplenomegaly and anemia are hallmarks
of the clinical presentations for Penicillium marneffi
infection. Many patients demonstrate multiple papu-
lar skin lesions, some of which show a central
necrotic umbilication, resembling molluscum conta-
giosum. They are often present on the face, neck,
trunk, and upper limbs. Diagnosis can be made by
direct microscopic examination or culture of speci-
mens from the bone marrow, lymph nodes, skin, and
other infected sites. Culture of P marneffi is the only
available diagnostic as there are no widely available
serologies for this disease, and accurate diagnosis is
important because other fungal infection may have
similar clinical manifestations especially in
immunocompromised persons.   ■
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CME Questions
Effective with this issue, Travel Medicine Advisor is

changing its testing procedure. You will no longer need to
return a Scantron answer sheet to earn credit for the
activity. Please review the text, answer the following
questions, check your answers against the key on the fol-
lowing page, and then review the materials again regard-
ing any questions answered incorrectly. To receive credit
for this activity, you must return a CE/CME evaluation
at the end of the testing term. For further information,
refer to the “CE/CME Instructions” below. 

This testing procedure has proven to be an effective
learning tool for adults. If you have any questions about
the new testing method, please contact Customer Service
at 1-800-688-2421. 

1. Diagnosis of acute fungal infection is best accomplished 
by using the:
a. CF antibodies for H capsulatum.
b. IDTP test for C immitis.
c. culture of P marneffi.
d. All of the above
e. None of the above

2. Which one of the following statements about hepatitis E is cor-
rect? Hepatitis E infection:
a. is common in young children.
b. is often spread by direct person-to-person contact.
c. does not stimulate the production of protective antibodies.
d. is seen in nontraveling residents of both developing and industri-

alized countries.
e. is far less serious among pregnant than non pregnant women.

3. Which of the following statements about noroviruses is false?
a. Shedding of norovirus in stools for up to a week has been

demonstrated in asymptomatic and symptomatic norovirus 
infections.

b. Both short and long-term immunity occur after norovirus illness.
c. A newly identified Farmington Hills strain of norovirus has been

responsible for many recent outbreaks.
d. Steaming shellfish such as clams and oysters may not always

inactivate noroviruses.
e. Confined settings such as cruise ships and nursing homes are the

ideal settings for norovirus outbreaks.

4. Measles vaccine should be offered to US-born family members
adopting children internationally, unless:
a. their measles antibodies are positive.
b. their vaccination records show 2 doses of MMR vaccines.
c. they were born before 1957.
d. their medical records document a history of measles diagnosed

by the pediatrician.
e. Any of the above

CME Instructions

Physicians participate in this continuing medical edu-
cation program by reading the article, using the provided
references for further research, and studying the ques-
tions at the end of the article. Participants should select
what they believe to be the correct answers, then refer to
the list of correct answers to test their knowledge. To
clarify confusion surrounding any questions answered
incorrectly, please consult the source material. At the
end of the testing period, you must complete the eval-
uation form provided and return it in the reply enve-
lope provided in order to receive a certificate of com-
pletion. When your evaluation is received, a certificate
will be mailed to you.
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