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Pediatric Encephalitis in Asia
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: There are several different causes of encephalitis among children in
Thailand. Most cases, however, are preventable. Parents need not carry unneces-
sary fears of exotic encephalitis occurring in their children during travel to
Thailand.

Source: Chokephaibulkit K, et al. Viral etiologies of encephalitis in Thai children. Pedi-
atr Infect Dis J. 2001;20:216-218.

From 1996 through 1998, a prospective evaluation of childhood
encephalitis was undertaken at the Siriraj Hospital of Bangkok’s Mahidol

University. Over 30 months, 61 children were identified with clinical findings
initially suggestive of encephalitis; 40 of these did have encephalitis, and 21
had other final diagnoses (epilepsy, febrile convulsion, bacterial meningitis,
and tuberculosis, for instance). These 40 children with encephalitis were aged
1 month to 13 years (mean, 6.6 years). Antigen and antibody tests were done
on blood and spinal fluid samples, and all patients were followed for at least 6
months.

Viral causes of encephalitis were identified in 26 (65%) of the 40 children
with encephalitis, and most had abnormal cerebrospinal fluid (CSF) findings.
Twenty-seven of the 40 children had CSF pleiocytosis, and polymorphonuclear
cells predominated in 15% of these. Specific viruses that were identified includ-
ed: dengue (8), Japanese encephalitis (6), Herpes simplex (4), HHV-6 (3),
mumps (2), enterovirus (1), varicella/zoster (1), and rabies (1).

Children were hospitalized for 4-155 (mean 26) days. Seventy percent of
children recovered completely, 13% recovered with persistent neurologic
sequellae, and 17% died as a result of the illness.

■ COMMENT BY PHILIP R. FISCHER, MD, DTM&H
The thought of any child acquiring an exotic “brain infection” can surely

stimulate fear among traveling parents. These new data from Thailand are use-
ful in characterizing the sorts of endemic viral encephalitis seen among the
pediatric population of a large Asian city. Clearly, not all such infections are
exotic. 

Mahidol University is renowned for excellence in research and in patient care
(“the best in the country,” according to the driver who recently transported me
between many of Bangkok’s temples and museums). This new report continues
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to build the institution’s reputation as it provides us with
a clear descriptive look at an important pediatric prob-
lem. In addition, this information reminds travel medi-
cine practitioners of diagnostic considerations, preven-
tive interventions, and cultural aspects that are important
in caring for children in or from other countries.

The children who presented with encephalitis at the
beginning of what turned out to be courses of dengue
hemorrhagic fever had infections split evenly between
serotypes 1, 2, and 3. Most had serologic evidence that
this was not their primary dengue infection. While only
one of these children had an abnormal CSF analysis with
evidence of dengue virus in the CSF, one could argue that
most of the dengue-infected patients really had
encephalopathy rather than encephalitis. Nonetheless,
dengue should be a diagnostic consideration when caring
for a child in or from an endemic area who presents with
clinical findings of encephalitis.

Japanese encephalitis virus (JEV) immunization is
routine in 34 of 76 Thai provinces, but Bangkok is not
generally considered within an infected endemic area.
Though residence and travel history information is not
provided in the Thai report, Chokephaibulkit and col-
legues do suggest the possibility of future consideration
of JEV immunization in Bangkok. There is some inter-
strain efficacy using current JEV vaccines.1

As was evident in Thailand, disease risks simply do
not follow political borders. Travelers should be cog-
nizant of the specific preventive measures effective
against locally endemic childhood encephalitis whether
they are going to New York (insect avoidance to prevent
increasingly endemic West Nile Virus encephalitis2), to
Malaysia (avoiding areas of pig farming to prevent Nipah
virus encephalitis3), or to Thailand.

Though behavioral and medical interventions are not
always 100% effective, more than half of the cases of
encephalitis reported in the study from Mahidol could
have been prevented by proactive intervention. Dengue is
at least partially preventable by insect avoidance efforts,
and it follows a seasonal epidemiology with most cases
occurring during rainy seasons in Asia. Japanese
encephalitis occurs year-round in Thailand; the vaccine
is currently recommended for travelers spending more
than 4 weeks in rural areas of endemic provinces. Herpes
simplex virus and HHV-6, like enterovirus, are less
amenable to direct preventive measures. Routine mumps
and varicella vaccination should be completed for travel-
ers older than 12 months of age. Rabies vaccination
(whether pre- or postexposure) can be effective; travel-
ers, especially those going to Asian cities where stray
dogs often carry rabies, should be aware of strategies to
prevent this fatal illness. (A recent jog through the streets
of Bangkok served to remind me of the prevalence of

unrestrained dogs on the streets and around children.)
Fortunately, most of the subjects of the Thai study

did well. Since not all encephalitis is avoidable, fami-
lies traveling with children should know where to seek
safe and competent urgent medical care in case the need
arises. 

Most of us consider altered mental status and convul-
sive disorders to be extremely negative. That interpreta-
tion, however, is not universal. Anne Fadiman’s The Spir-
it Catches You and You Fall Down documents the fasci-
nating story of a Hmong child’s parents as they battled
one American medical system in caring for their daugh-
ter with a seizure disorder.4 Caring for immigrants and
returned travelers, practitioners of travel medicine have
the privilege of bridging belief systems and cultural con-
siderations in caring for children with central nervous
system diseases.   ❖
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Melioidosis Update From
Australia
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Melioidosis is endemic to northern Australia.
Clinical presentations are similar to those in southeast
Asia, often with pneumonia, genitourinary infections,
abscesses, as well as encephalomyelitis. Underlying con-
ditions such as diabetes mellitus, chronic lung disease,
chronic renal disease, and excessive alcohol use are risk
factors for developing the infection. Treatment with G-
CSF may improve survival.

Source: Currie BJ, et al. Endemic melioidosis in tropical
northern Australia: A 10-year prospective study and review of
the literature. Clin Infect Dis. 2000;31(4):981-986. 

In this prospective study of melioidosis in north-
ern Australia from October 1989 to September 1999,
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252 cases were identified. Common presentations were
pneumonia (50%) and genitourinary infections (37%).
Other presentations included skin abscesses (13%),
osteomyelitis, and/or septic arthritis (4%), soft tissue
abscesses (4%), and encephalomyelitis (4%). Prostatic
abscesses were present in 18% of infected men. Bac-
teremia was present in 46% of the patients, and 19% of
patients identified in the study died. 

Risk factors for melioidosis included diabetes mellitus
(37%), excessive alcohol use (39%), chronic lung disease
(27%), chronic renal disease (10%), and consumption of
kava (8%), a local euphoria-producing drink made from
shrub roots. Twenty percent of patients did not have any
known identifiable risk factors.

Treatment with ceftazidime or carbapenem antibiotics
for at least 2 weeks, followed by at least 3 months of
eradication therapy with trimethoprim-sulfa, was associ-
ated with decreased mortality. However, mortality was
86% among those with septic shock. Granulocyte-colony
stimulating factor (G-CSF) given to 6 patients with
melioidosis-associated septic shock appeared to improve
survival.

■ COMMENT BY LIN H. CHEN, MD
Melioidosis was originally recognized in patients

from Myanmar and subsequently described in Viet
Nam, Indonesia, Singapore, Thailand, and Australia.1

The causative organism, Burkholderia pseudomallei,
previously known as Pseudomonas pseudomallei, is
a gram-negative bacillus easily isolated from soil and
surface water in endemic areas.2 Humans and many
species of animals can become infected. It is specu-
lated that infection occurs by inoculation of wounds
or mucosal surfaces with contaminated soil or water.3

In addition, it appears that inhalation of aerosolized
material containing B. pseudomallei may cause
infection.4

Clinical presentations of melioidosis include sepsis,
pneumonia, parotitis, lymphadenitis, abscesses of internal
organs including the liver, spleen, and brain, as well as
skin and subcutaneous abscesses, osteomyelitis, and sep-
tic arthritis. Patients can present with acute infection after
a short incubation, or reactivate from past exposures. 

The majority of patients with symptomatic melioido-
sis have underlying diseases such as diabetes mellitus,
chronic renal disease, liver disease, immunosuppressive
treatments, malignancy, alcohol, and pregnancy. The
association of melioidosis with diabetes was reviewed in
detail in the January/February 2000 issue of Travel Med-
icine Advisor Update (see Bia FJ. TMA Update.
2000;10:5-8).

Diagnosis is difficult when based upon clinical find-

ings alone. Culture of the organism is diagnostic. Sero-
logic tests, such as indirect hemaglutination or enzyme-
linked immunoassays, are also available. C-reactive pro-
tein can be followed while the patient is under treatment. 

Antibiotic treatment of melioidosis should be ini-
tiated with ceftazidime or one of the carbapenem
antibiotics for at least 2 weeks, followed by pro-
longed oral antibiotics, which are necessary to erad-
icate infection. Regimens used for eradication
include trimethoprim/sulfamethaxazole, doxycy-
cline, chloramphenicol, or amoxicillin/clavulanate.
Abscesses must be debrided, and septic shock
requires considerable supportive treatment. Mortali-
ty rates are high.

The current study shows some well-established dis-
ease characteristics, namely the male predominance, and
the common presentations of pneumonia, septicemia,
and abscess formation. In addition, some new findings
are noted, including consumption of kava as a possible
predisposing factor for developing melioidosis. Another
is the unusual presentation of encephalomyelitis. 

What information is useful to travel medicine spe-
cialists? Patients who have traveled to endemic
areas, which includes northern Australia, may devel-
op melioidosis from an acute infection as well as
reactivate the infections from previous exposures.
Melioidosis should be considered in the differential
diagnoses of patients in whom exposure may have
occurred and who present with sepsis, abscesses, or
pneumonia unresponsive to usual treatments.7 ❖
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The Extent of 
Paragonimiasis Infections 
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Thirty years ago, I graduated from Cornell Med-
ical College and took leave of the Upper East Side in New
York City for a summer fellowship in tropical medicine
under the auspices of Louisiana State University. I was
placed in Medellin, Columbia, with a wonderful mentor
and scholar, Dr. David Botero, at the University of Anti-
ochia. With his considerable personal expertise and the rich
medical culture of Andean Colombia, I found myself in the
perfect environment in which to learn practical parasitology
and clinical tropical medicine. As we enter the 21st century,
Velez and associates from that institution now report their
findings of endemic paragonimiasis in Colombia. 

Source: Velez B ID, et al. Epidemiology of paragonimiasis 
in Colombia. Trans R Soc Trop Med Hyg. 2000;94(6):
661-663.

Despite fantastic clinical experiences in the
diagnosis and treatment of intestinal protozoa and

helminth infections while working in Colombia, South
America, there was no way to see it all. In fact, one para-
sitic disease was not even considered in Colombia at that

time, even when working with potential cases of pul-
monary tuberculosis. That disease was paragonimiasis,
which was not known to be endemic in Colombia during
the 1970s. By 1993, only 3 cases had been described as
originating from that part of South America, and all were
described in the local professional literature, therefore
not well known outside Colombia. This current report
from the University of Antiochia’s Tropical Disease Pro-
gram extends the known endemic foci of paragonimiasis
and serves to remind travel medicine consultants that
paragonimiasis is simply not confined to Asia. Nor
should it any longer be referred to as the “oriental lung
fluke.” 

An epidemiological study of paragonimiasis in
Colombia was motivated by the diagnosis of this disease
in an aboriginal Embera tribe member treated in
Medellin after paragonimiasis was diagnosed on sputum
examination for ova. Further investigation into several
indigenous settlements of the Embera people on the
Colombian Pacific coast (see Figure) identified 24 new
human cases of infection. 

The 5 Embera communities are located in remote jungle
regions that lack easy accessibility. Each contains about
100-300 individuals. Huts are built along creeks or rivulets,
and, traditionally, the Embera will defecate into these
waters, where they also bathe and wash their clothing daily.
Water for preparation of food is taken from the same
sources. Five communities were surveyed, first using vol-

12 TMA Update March/April 2001

Figure

Geographical localization of paragonimiasis foci in Columbia

The study locations are: 1) Alto Baudo; 2) Carmen de Atrato; 3) Vigia del Fuerte; 4) Murindo; 5) Urrao.

Reprinted with permission from: Navarro JF. Figure. Trans R Soc Trop Med Hyg. 2000;94:661-663.
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untary participation for stool collections. Those who were
symptomatic (ie, showing respiratory symptoms or report-
ing hemoptysis) were subjected to clinical evaluation and
direct sputum examinations. Some of these symptomatic
patients received radiographic or computer-assisted tomo-
graphic chest evaluations. To determine previous exposure
and infection rates in the community, an intradermal skin
test (paragonimin antigen) was used to determine immedi-
ate hypersensitivity. Actively infected patients were treated
with praziquantel at an oral dose of 75 mg/kg/d for 3 days.
Responses were evaluated by follow-up stool examinations
both 5 and 12 months after treatment. 

A total of 24 new human cases were identified in the
Embera communities, all within the departments of Antio-
quia and Chocó. Most were younger than age 14, and raw
crab consumption was their common characteristic expo-
sure to this infection. Cough (100%), hemoptysis (88%),
thoracic pain, and mild dyspnea (22%) were the most fre-
quent symptoms. Chest radiography was normal in 1
patient; it showed upper lobe cavities in 2 others but was
otherwise nonspecific. The most frequent radiographic
findings were cystic areas or “cotton-like” infiltrates. 

In Medellin, the laboratory of the Program for the
Study and Control of Tropical Diseases performed exam-
inations of mollusks and crustaceans obtained from
fresh-water ecosystems located near the Embera huts.
The first intermediate host was identified as a snail,
Aroapyrgus spp. The second intermediate host was a
newly identified crab species named Hypolobocera
emberarum. Intermediate hosts were found in the decay-
ing vegetation and herbaceous plants growing on the
banks of rivulets that the communities used as latrines. 

■ COMMENT BY FRANK J. BIA, MD, MPH
The presence of paragonimiasis foci within tropical

regions of the Americas, extending from Mexico to
Brazil, has been known for many years. Cornejo and col-
leagues recently published their data on the examination
of crab intermediate hosts for paragonimiasis in 2 Peru-
vian districts. Of 120 freshwater crabs, 17.5% (21) of
those examined were infected with Paragonimus mexi-
canus. Fecal and sputum samples from 409 preschool
and school children in these districts were examined for
ova, and 2 infected children were identified.1

In North America, Procop and associates reported a
21-year-old male who developed hemoptysis caused by
infection with P kellicotti acquired by ingesting local
infected crayfish. The presence of Paragonimus spp. in
North America has been known for more than 100 years.
This patient was infected after catching and eating cray-
fish caught in a tributary of the Arkansas River during a
camping trip. Infection occurred about 6 months prior to
the onset of symptoms. The crayfish were incompletely

cooked in an attempt to roast them over an open fire in
the evening. Characteristic ova were identified in cyto-
logic preparations obtained from bronchoalveolar lavage
fluid.2 Cytology technicians working with lavage fluid
may encounter the ova of various Paragonimus spp. as
part of their cytologic examination of sputum for malig-
nant cells or microbial pathogens. 

Japanese surgeons recently reported being referred 7
adult males, nearly all older than age 50, with mass
lesions on chest radiographs that were indistinguishable
from malignancies. Only 1 had a high circulating
eosinophil count. Half these patients had ova detected in
transbronchial lung biopsies, and all had a positive serolo-
gy for Paragonimus-specific IgG antibodies.3 From 1986
to 1998, 104 cases of paragonimiasis were identified in
Miyazaki Medical College, Kiyotake, Japan. Chest radi-
ographs were abnormal in 80%; ova were detected on
sputum examinations in about 50%. Eosinophilia and/or
elevated serum IgE levels were present in about 80%.
Paragonimiasis is actually felt to be a re-emerging public
health problem in the southern island of Kyushu, Japan.4

Infection is acquired when humans ingest raw meat or
viscera of the second intermediate host, a freshwater crus-
tacean. The 3 cases of paragonimiasis originally described in
Colombia during the 1980s were not identified in the indige-
nous populations of that region but, rather, among inhabitants
of the inter-Andean valleys and eastern Colombia. The prac-
tice of defecating into streams where intermediate hosts are
present is common throughout the developing world, and it
should not be surprising that paragonimiasis foci have been
identified when sought with appropriate investigations. More
than 30 species of Paragonimus are said to infect humans.
Adult flukes live within lung parenchyma but may also
migrate to brain. Their life span is about 5 years.

For travel medicine consultants, it will be important to
widen their scope of diagnostic considerations to include
less familiar geographic distributions of paragonimiasis.5

The Columbian authors appropriately point out that the
disease is found throughout parts of tropical and subtropi-
cal Africa, Asia, and the Americas. Paragonimiasis might
simulate tuberculosis on chest radiography and cause diag-
nostic confusion since hemoptysis is characteristic of both
diseases. In the recent past, young patients (often refugees
arriving from endemic areas of Asia with neither evidence
for active tuberculosis nor a positive PPD skin test) would
be quickly evaluated for active paragonimiasis. The gener-
al awareness in the medical community of similar clinical
presentations for both diseases was at a fairly high level
during the migrations from southeast Asia to the rest of the
developed world in the late 1970s. Sputum and stool
examination for ova of Paragonimus spp. and serology for
paragonimiasis prevents such cases from being missed,
particularly if infections occur in patients from geographic



areas that are not generally considered endemic for this
disease. In addition, a recent outbreak of leptospirosis
among participants in remote competitive adventure travel
(see Hill DR. Travel Medicine Advisor Update.
2000;10:41-43) clearly should remind us that the quest for
such experiences can lead us far afield. The chances that
groups of such travelers would encounter unfamiliar areas
of paragonimiasis endemicity are now increasing. 

The first species of Paragonimus reported from Columbia
was P caliensis in 1968. However, the current study has like-
ly identified a new and different species. Among the Embera
peoples, the consumption of raw crabs is felt to bestow the
characteristics of that species upon those who consume
them. In this case, the men might become better hunters and
skilled fighters. Whether the desired traits are acquired, raw
crabs do pass on one of their defining ecological characteris-
tics to those who consume them, namely paragonimiasis.   ❖
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Leishmaniasis Tidbits
S P E C I A L  R E P O R T

By Michele Barry, MD

Sources: Wortmann GW, et al. Cutaneous leishmaniasis fol-
lowing local trauma: A clinical pearl. Clin Infect Dis.
2000;31:201-202; Bogdan C, et al. Visceral leishmaniasis in a
German child who had never entered a known endemic area:
Case report and review of the literature. Clin Infect Dis.
2001;32:302-306; Sundar S, et al. Short-course of oral miltefo-
sine for treatment of visceral leishmaniasis. Clin Infect Dis.
2000;31:1110-1113.

After evaluating a patient who developed
cutaneous leishmaniasis at the site of a recent tattoo,

Wortmann and colleagues summarized Walter Reed

Army Medical Center’s experience with cutaneous leish-
maniasis apparently precipitated by local trauma. They
also reviewed a small series of trauma-induced leishma-
niasis cases described by Walton and Valverde consisting
of 4 American soldiers in Panama who had a defined his-
tory of exposure to leishmaniasis followed by an extend-
ed period in a nonendemic location.1 After sustaining
minor trauma (puncture wound, eyelid struck by gravel,
abraded elbow, and manipulated pimple), each patient
developed a leishmanial lesion at the site. Wortmann et al
then go on to describe Walter Reed’s 7 cases of local pen-
etrating trauma (eg, tattoos, bee stings, rifle wound,
rugby abrasion, shaving cut) precipitating Leishmania
panamensis, L braziliensis, and L guyanensis infections
at sites of trauma 1-4 months after leaving endemic
areas. They describe an animal model where mice subcu-
taneously infected with L amazonensis develop metastat-
ic lesions at sites of artificial trauma such as ear tags.

Bogdan and associates describe a case of visceral
leishmaniasis in a 15-month-old child who had no travel
outside of Germany or to any known endemic area. Con-
genital or blood transfusion-associated leishmaniasis was
ruled out. There was no known dog exposure. Potential
autochthonous transmission is discussed since the index
case and family spent a 3-week vacation camping in a site
in southern Germany frequently visited by tourists return-
ing from the Mediterranean. The child presented with
hepatosplenomegaly, pancytopenia, and fever. Amastig-
otes were seen on bone marrow smear and peripheral
blood yielded parasites identified as L infantum.

Sundar and colleagues describe a total of 54 Indian
patients with visceral leishmaniasis treated with oral milte-
fosine, 50 mg b.i.d. × 14 days, 21 days, or 28 days. Patients
were eligible if they had symptoms of fever, weakness,
weight loss, splenomegaly, and characteristic amastigotes
on splenic aspirates. No HIV-seropositive patients were
included. Adverse reactions were self-limited to mild nau-
sea, vomiting, and/or diarrhea. Asymptomatic increases in
serum blood urea nitrogen and creatinine described in
higher dosage studies were not seen in these dose ranges.
Eleven subjects had asymptomatic transaminitis with the
highest serum glutamic-oxaloacetic transaminase ranging
from 100-157 IU/mL. Cure was achieved in 89% of the
14-day course, 100% of the 21-day course, and 100% of
the 28-day course. All patients considered cured had para-
site-free splenic aspirates and resolution of symptoms.   ❖
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Infections Fueled in Africa
S P E C I A L  R E P O R T

By Maria D. Mileno, MD

Synopsis: Several recent observations add new twists to
the intersections between HIV infections and tropical
diseases, and to the voracity with which AIDS has taken
hold in Africa. The Global AIDS program of the US
Centers for Disease Control (CDC) has reported that
34.3 million people are living with HIV, and 70% live in
Africa. Many of those regions hardest hit by HIV overlap
with malaria in endemic geographic areas. The follow-
ing material raises concerns for HIV-infected persons
who travel to malaria-endemic regions, with cause to
reflect upon some possible contributing mechanisms to
emerging drug-resistant malaria in Africa. 

Sources: Whitworth J, et al. Effect of HIV-1 and increasing
immunosuppression on malaria parasitaemia and clinical
episodes in adults in rural Uganda: A cohort study. Lancet.
2000;356:1051-1056; Taylor TE, Hoffman IF. Can HIV-1 infec-
tions in Africa provide insights into acquired immunity to
malaria? Lancet. 2000;356:1046; Anzala AO, et al. Acute sexu-
ally transmitted infections increase human immunodeficiency
virus Type 1 plasma Type 2 cytokines, and decrease CD4 cell
counts. J Infect Dis. 2000;182:459-466; Symposium 3:
trimethoprim-sulfamethoxazole prophylaxis for people living
with HIV/AIDS in Africa: Efficacy, impact on drug resistant
malaria and research ethics. From the 49th Annual Meeting
of the American Society of Tropical Medicine and Hygiene,
Houston, Texas. October 2000.

Until recently, reports and observations com-
ing out of malaria-endemic regions of the world

have shown no particular worsening of malaria among
HIV-infected people and no noticeable deterioration of
the underlying HIV infection.

However, HIV disease may indeed impair host control
of malaria. In one recent study from Entebbe, Uganda,
malaria parasite densities in HIV-infected subjects
increased as their CD4 counts decreased.1 Another study
published in Lancet supported these findings. Four hun-
dred eighty-four HIV-infected and uninfected persons
living in rural Uganda were followed every 3 months,
and whenever they were sick throughout 8 years. The
rate of malaria was 3 times higher in the HIV-infected
group. Also, the HIV-infected subjects were nearly twice
as likely to be parasitemic compared to those not infected
with HIV. The risk for parasitemia and parasite densities
increased as CD4 cell counts decreased. 

Both disturbing and surprising were the findings of
increased plasma HIV-1 RNA in HIV-infected adults who
were coinfected with Plasmodium falciparum. These data
suggest that episodic malaria in HIV-infected persons may
result in increased transmissibility of HIV infection in
Africa since higher viral loads are known to increase the
chance of both maternal-fetal and sexual HIV transmission.

It is already well documented that concurrent sexually
transmitted diseases (STDs), particularly those that
ulcerate, are likely to facilitate HIV transmission. An ele-
gant study that looked at proinflammatory cytokines in
HIV-infected persons who contracted STDs showed an
acceleration of HIV disease progression to AIDS over a
4-year period. This was accompanied by increases in
viral load and plasma type 2 cytokine stimulation (IL-4,
IL-6, IL-10, and TNF.) 

Strong efforts at prophylaxis of opportunistic infec-
tions for HIV-infected people living in Africa have been
undertaken in attempts to counterbalance the lack of
available antiviral medications. In many regions, folic
acid antagonists, such as trimethoprim-sulfamethoxazole
(Tm/Sxt), are used routinely for prevention of Pneumo-
cystis carinii pneumonia (PCP), and pyrimethamine-sul-
fadoxine (Fansidar®), a relatively inexpensive analogous
combination of folic acid antagonists, has been used
widely for weekly prophylaxis of malaria. The potential
emergence of Fansidar®-resistant P. falciparum occurring
among HIV-infected persons receiving Tm/Sxt for Pneu-
mocystis carinii prophylaxis was addressed in a dynamic
symposium at the 49th Annual Meeting of the American
Society of Tropical Medicine and Hygiene in Houston,
Texas, October 2000. Rapid selection for dihydrofolate
reductase (DHFR) mutants was demonstrated in malaria
parasites exposed to pyrimethamine. Of 100 individuals
who were given weekly pyrimethamine, 8 developed
malaria; all 8 harbored DHFR mutants. The discussion
that ensued addressed the manner in which this selection
process might be further driven by the use of Tm/Sxt for
AIDS patients in Africa, particularly among persons with
AIDS who require treatment for malaria.

Most bacteria cannot use exogenous folate but must
synthesize their own for nucleic acid producton. Tm/Sxt
is a unique combination of agents that inhibits 2 sequen-
tial steps in bacterial metabolism, hindering bacterial cell
replication by preventing both folic acid and nucleic acid
synthesis. Sulfamethoxazole competitively inhibits the
conversion of paraminobenzoic acid to dihydrofolic acid,
and trimethoprim inhibits dihydrofolate reductase. Their
mechanism of action is similar against Pneumocystis
carinii, with the function of the trimethoprim component
being more important. Widespread use of Tm/Sxt could
place additional selective pressure on the dihydrofolate
reductase enzyme system of P falciparum, favoring
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mutants in a manner similar to that observed in parasites
exposed to pyrimethamine. Thus, the effectiveness of
pyrimethamine could be diminshed. 

There is a clear need for more information and scien-
tific investigation. Additional observations using PCR to
document both viral loads and clinical courses of HIV-
infected persons who contract malaria will be extremely
important. From an ethical standpoint, PCP prophylaxis
in Africa should continue, perhaps with other agents such
as atovaquone-proguanil, which likely can prevent both
malaria and PCP.

In summary, we now know that HIV-infected individu-
als who are coinfected with concurrent tropical pathogens
may experience an acceleration of their underlying HIV
disease and vice versa. The ecology of one serious infec-
tious disease, falciparum malaria, is once again intimately
connected to control of the HIV pandemic; PCP prophy-
laxis may be inducing malaria resistance to other folic
acid antagonists such as pyrimethamine. Not to be dis-
missed is the known potential for transfusion of HIV-
infected blood to healthy individuals who become anemic
from malaria. Each scenario has particular relevance to
the practice of travel medicine. Not only must we concern
ourselves with the prevention of HIV infection during
travel, but we must be aware of how tropical pathogens
such as malaria may affect the HIV-infected traveler.
Soon we may also find the very agents we use for preven-
tion of opportunistic infections such as PCP are driving
the continued emergence of drug-resistant malaria.   ❖
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CME Questions

4. To decrease the risk of encephalitis, pediatric travelers to
Bangkok should routinely be vaccinated against:
a. Japanese encephalitis virus.
b. all dengue fever serotypes.
c. varicella/mumps.
d. enteroviruses.
e. rabies.

5. The following statements regarding melioidosis are true except:
a. Melioidosis is endemic to Thailand, Viet Nam, Myanmar, and

northern Australia.
b. The causative organism for melioidosis is Burkholderia pseudo-

mallei, a saprophyte detected in soil and water in endemic areas.
c. Melioidosis is particularly sensitive to ceftriaxone, the drug of

choice for treatment of sepsis.
d. Persons with underlying diseases such as diabetes mellitus, renal

failure, excessive alcohol consumption, and liver disease are pre-
disposed to melioidosis.

e. Melioidosis can cause an acute infection as well as reactivation
occurring years after exposure.

6. The following statements about the parasitic disease, parago-
nimiasis, are all true except which one of the following state-
ments?
a. Paragonimiasis is a pulmonary infection that often simulates

clinically active tuberculosis, including hemoptysis.
b. Human paragonimiasis is not confined to southeast Asia and

tropical Africa.
c. The major epidemiological risk factor for acquisition of parago-

nimiasis is exposure to brackish water infected through human
fecal contamination.

d. Examination of bronchoalveolar lavage fluid may demonstrate
the ova of Paragonimus spp. and contribute to making a labora-
tory diagnosis of active infection. 

e. Human pulmonary infections caused by Paragonimus spp. can
be treated effectively with oral praziquantel.
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