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R E V I E W S  &  C O M M E N T A R Y

By Philip R. Fischer, MD, DTM&H

Synopsis: Hepatitis E is increasingly identified in various areas of the world,
and animal reservoirs have been found in the United States. Infection is not
rare in travelers, but it is often subclinical.

Hepatitis e virus (hev) is an important cause of acute liver disease
in many developing countries. It is felt to be spread by the fecal-oral route,

usually causes epidemic illness, and generally affects young adults. Hepatitis E
is particularly severe during pregnancy.

A few years ago, a retrospective serosurvey showed that hepatitis E was
essentially nonexistent in expatriate American missionaries from 1967-1984.1

Case reports, however, have identified hepatitis E in travelers,2 and a survey of
California blood donors (1% seropositive) revealed that foreign travel was a risk
factor for HEV seropositivity.3

In recent months, new publications and scientific presentations reveal an
expanding knowledge base about hepatitis E. Several of these are intended to
keep our readers up-to-date.

Eli Schwartz and colleagues in Israel reported five cases of HEV infection in
travelers and reviewed the literature. They identified the Indian subcontinent as
the most likely destination of travelers who became infected. (Schwartz E, et al.
Hepatitis E virus infection in travelers. Clin Infect Dis 1999;29:1312-1314.) 

Beyond case reports identifying the possibility of HEV infection in travelers,
however, one wonders how common this illness actually is. Ooi and colleagues
from three U.S. travel clinics prospectively evaluated 356 travelers. Interesting-
ly, nine (3%) were already IgG seropositive on entry into the study, and each of
these individuals had traveled outside the United States in the preceding five
years. New infection was identified in four short-term (8-21 days) travelers (to
China, Peru, Russia, and Thailand) even though all four remained asympto-
matic. Thus, it appears that new HEV infection can occur in more than 1% of
American travelers. Thus, hepatitis E could be similar to hepatitis A in frequen-
cy.4 (Ooi WW, et al. Hepatitis E seroconversion in United States travelers
abroad. Am J Trop Med Hyg 1999;61:822-824.)
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Meanwhile, epidemics continue to occur. Larasati and
colleagues reported to the American Society of Tropical
Medicine and Hygiene in Washington, DC, December
1999, about an epidemic in Indonesia that involved more
than 500 clinical cases. A full 2% of the population became
ill, but 90% of cases occurred in individuals older than 20
years of age. There is, so far, no clear explanation for the
apparent sparing of children from hepatitis E during the
first two decades of life. (Larasati RP, et al. First time epi-
demic HEV transmission in Java, Indonesia. Abstract 537.
48th Annual Meeting of the American Society of Tropical
Medicine and Hygiene, Washington, DC, 1999.)

Closer to home, HEV is also lurking. Wondering if an
animal reservoir might be more important than the postu-
lated fecal-oral transmission, Kabrane-Lazizi and associ-
ates tested serum samples from 239 wild rats collected in
various U.S. sites. Seropositivity for HEV was found in
44% of rats from Louisiana, 77% of rats from Maryland,
and 90% of rats from Hawaii. Further study will be need-
ed to identify the relationship(s) between the high fre-
quency of HEV infection in rats and the apparent non-
endemicity of human HEV in the United States.
(Kabrane-Lazizi Y, et al. Evidence for widespread infec-
tion of wild rats with hepatitis E virus in the United
States. Am J Trop Med Hyg 1999;61:331-335.)

It seems that the global HEV situation is evolving
even as our understanding of clinical hepatitis E grows.
Fortunately, preventive intervention is also being devel-
oped. At the recent American Society of Tropical Medi-
cine and Hygiene meeting, Shrestha explained the suc-
cessful HEV vaccine trial. Forty-four Nepalese volun-
teers received a series of three injections (0, 1, and 6
months) of a recombinant hepatitis E vaccine. Vaccina-
tion was well tolerated with no serious adverse reactions.
All vaccine recipients showed serological evidence of
protection by the end of the study. Larger studies are
planned. (Shrestha SK, et al. A safety and immunogenic-
ity study of a recombinant baculovirus expressed hepati-
tis E vaccine in healthy Nepalese volunteers. Abstract
1089. 48th Annual Meeting of the American Society of
Tropical Medicine and Hygiene, Washington, DC, 1999.)

What should travel medicine practitioners do with this
new information about hepatitis E? First, we should contin-
ue to advise travelers to avoid sources of fecal-oral contam-
ination and to shy away from close, personal contact with
wild animals. Second, realizing that more than 1% of trav-
elers might become infected, pretravel consultation, espe-
cially for pregnant travelers, should include a careful dis-
cussion of risks and risk avoidance so travelers can judi-
ciously plan the timing and itinerary of their travel.   ❖
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Tuberculosis Transmission
From a Foreign-Born Child
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: A 7-year-old boy moved from the Marshall
Islands to North Dakota in 1996. A tuberculosis (TB) skin
test was placed but not read. By the time he was diag-
nosed with cavitary TB in 1998, two contacts already had
active TB, and 56 had developed positive TB skin tests.

Source: Curtis AB, et al. Extensive transmission of Mycobac-
terium tuberculosis from a child. N Engl J Med 1999;341:
1491-1495.

A36-year-old woman was found to have tuber-
culosis (TB) arthritis of one hip joint without pul-

monary involvement or infectivity. She had had no known
contact with anyone with TB, lived in a part of North Dako-
ta where TB is rare, and had only left North Dakota for a
trip to Montana. Evaluating contacts, her 9-year-old child
(who had joined the family from the Marshall Islands 2
years earlier) was found to have cavitary pulmonary TB. In
retrospect, it was noted that the child sometimes fell asleep
at school and had had a “dry cough” for a few months prior
to diagnosis. After arriving in North Dakota two years ear-
lier, a TB skin test had been placed but not read.

Careful evaluation suggested that the woman had prob-
ably contracted her infection in 1997. Thus, rigorous test-
ing of the child’s other contacts was done. Three of four
household contacts had positive skin tests (the guardian
with TB in the hip, the twin brother with a positive sputum
culture), as did 16 of 24 classroom contacts, 10 of 32
school bus riders, and nine of 61 day care contacts. Appro-
priate treatment was given.

■ COMMENT BY PHILIP R. FISCHER, MD, DTM&H
By conventional teaching, young children are not con-

tagious for TB since they rarely generate a forceful
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enough cough to aerosolize and spread organisms. This
child in North Dakota represents an alarming exception
to conventional teaching. He not only had cavitary dis-
ease before being ill enough to prompt medical evalua-
tion, but he had already spread active disease in his fami-
ly and TB organisms to 20% of his contacts. Clearly,
children in the first decade of life can spread TB. 

Published recommendations1 can guide the evaluation
of foreign-born children who are adopted into families in
the United States. In particular, the history of having been
vaccinated with BCG vaccine should not affect the decision
about whether to place a TB skin test.1 The source patient
in North Dakota had appropriately been subjected to TB
skin testing, but the result of the skin test was never noted.

Policies vary for reading TB skin tests. Some health
care providers require that results be read by medical per-
sonnel 48-72 hours after test placement, and others accept
readings by presumably reliable patients or guardians. As
sadly illustrated in North Dakota, providers should ensure
that TB tests are not only placed but are also read and
results documented. To facilitate this, medical offices
should implement follow-up systems to confirm that tests
are either read or repeated (and then read). 

In addition to TB skin testing, what other evaluation
should be done for adoptees and other children who are
newly arrived in the United States? As reviewed in Travel
Medicine Advisor Update in 1998,2 laboratory assessment
could include tests for hepatitis B (both antigen and anti-
body testing), HIV, syphilis, and intestinal parasites. A
blood count is also usually advised (with attention to ane-
mia and to red cell indices). Increasingly, hepatitis C test-
ing is also recommended since helpful treatment might be
available. Assessments for normal, age-appropriate hear-

ing, vision, dentition, development, and immunizations
are also indicated. Though debatable, some experts rec-
ommend testing asymptomatic new arrivals for lead toxi-
city, thyroid dysfunction, and renal disease.

The source patient in North Dakota had his TB test
placed “shortly after” arrival in the United States. When
should TB testing be done in immigrants and foreign-born
adoptees? Because some children coming into the United
States could be in a “window” period between infection
and conversion to a positive test, individuals testing nega-
tive initially could be retested six months later. Similarly,
follow-up repeated testing for HIV and hepatitis C could
be considered in children who tested negatively on arrival.3

The experience reported from North Dakota serves as a
poignant reminder of the ability of M. tuberculosis to spread
subtly through a community. Equally, the case demonstrates
the public health implications of a missed screening oppor-
tunity. It also reminds us to carefully screen new arrivals in
the United States. TB testing should be initiated and com-
pleted. Other testing, as adapted to the particular situation,
should also be done. Follow-up is critical, and new arrivals
must be integrated into the health care system.   ❖
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Self-Use of Rapid Tests 
for Malaria Diagnosis by
Tourists Poses Difficulties
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: A group of collaborative investigators from
Germany and Switzerland conducted a study of rapid
dipstick methodology for self-diagnosis of malaria at a
resort in Mombassa, Kenya, east Africa.

Source: Jelinek T, et al. Self-use of rapid tests for malaria
diagnosis by tourists. Lancet 1999;354:1609.

Patients reporting with fevers were asked to
carry out the dipstick test (ICT Malaria Pf, ICT Diag-

nostics, Sydney, Australia). This test is a simple
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Tuberculosis Among the Foreign-Born

The rise in tuberculosis cases in the United States is increasingly attributed

to infections that occur outside the country’s borders, as immigrants and

visitors transport the virus from abroad.

Source: Sachs S. More screening of immigrants for TB sought. New York

Times. January 3, 2000;B-5.



immunochromatographic test that detects circulating his-
tidine-rich protein 2 of Plasmodium falciparum by use of
specific antibodies bound to a membrane. In several
European countries, such tests are marketed for self-use
by tourists.

Patients were nonimmune with regard to malaria and
guests or residents at one of several hotels. While await-
ing the results of their thick smears, they were asked to
perform the dipstick test without any assistance other
than the kit manual provided by the manufacturer. Micro-
scopic evaluation of peripheral blood smears was the
standard used for confirmation of a malaria diagnosis.

Of 98 patients with fevers, 52 were male, 46 female,
and 11 patients had microscopically confirmed malaria.
The dipstick was performed successfully by only 67 of
the 98 patients, and 10 of the 11 malaria patients were
unable to obtain any results. The Table lists the reasons
for test failures among the 31 patients who could not
obtain a valid result.

Table

Reason for Malaria Self-Diagnosis Test Failures
Number of Patients*

Unable to draw blood (finger prick) 22 (71%)

Unable to place the blood drop appropriately on the test kit 8 (26%)

Did not wait for the recommended period (8 min.) 12 (39%)

Unable to identify the bands indicating the test result 18 (58%)

Unable to interpret the results obtained 27 (87%)

*Of a total of 31 patients, some patients had more than one difficulty with 
the diagnostic test kits.

■ COMMENT BY MICHELE BARRY, MD
This is a discouraging report—one that suggests trav-

elers who are untrained in the dipstick technique should
not use such malaria self-diagnosis methods. The high
failure rate among travelers with falciparum malaria may
also indicate that ill patients are those most likely going
to experience problems with dexterity or interpretation,
which prevent skillful use of a dipstick test. 

One potential drawback to this study is that the assess-
ment situation was an artificial one for affected travelers,
who may not have performed to their utmost knowing
their own malaria smears were being performed simulta-
neously. At the very least, as dipstick tests for malaria self-
diagnosis become increasingly available, travel clinics
should consider a mock training session illustrating the
correct dipstick performance techniques prior to actual
field use. The Table lists some reasons for failure of
tourists to obtain valid results with the rapid test for falci-
parum malaria. Training sessions can be aimed at correct-
ing these issues for travelers planning to use them.   ❖

Welcome to Jurassic Park:
Reptile-Associated 
Salmonellosis
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: It is not even necessary to travel all that far to
contract diseases from lizards, snakes, and turtles, as
many of us may have the opportunity to visit some of the
numerous U.S. households that have included pet rep-
tiles as part of their family—and its microbial flora. 

Source: Reptile-associated salmonellosis—selected states,
1996-1998. MMWR Morb Mortal Wkly Rep 1999;48:1009-1013.

Aseries of four cases, reported in a recent issue
of the CDC’s Morbidity and Mortality Weekly

Report, highlighted the clinical and epidemiological
characteristics of salmonellosis transmitted from reptiles
to humans. Many more cases had been reported from 16
state health departments (see Figure). Syndromes of
fever, vomiting, bloody diarrhea, and even death in one
young patient from salmonellosis, were linked to positive
Salmonella cultures in pet iguanas and corn snakes.
These occurred in a 3-week-old boy, a 6-year-old and his
3-year-old brother, an 8-month-old, and a 5-month-old
boy who died.

■ COMMENT BY MARIA D. MILENO, MD 
Salmonella infections can result in severe invasive ill-

nesses, including sepsis and meningitis, particularly in
infants. Despite considerable educational efforts, some
reptile owners remain unaware that pet reptiles place
them and their children at risk for salmonellosis. Com-
mercial distribution of pet turtles, shorter than 4 inches
long, was banned in 1975; until that time, pet turtles were
an important source of salmonellosis for young pet own-
ers. The popularity of other common and exotic reptiles
is growing and continues to pose a substantial threat.
More than 93,000 reported cases (7%) of Salmonella
infections each year are attributable to pet reptiles for
children. Most persons who contract reptile-associated
salmonellosis are infants and young children who are
infected with Salmonella spp. after handling either a rep-
tile or objects contaminated by a reptile, and then failing
to wash their hands properly. To draw attention to this
issue for the U.S. public, several important recommenda-
tions have been made (see Table).

To make matters worse, “man’s best friend,” the dog,
may be also be subject to Salmonella infections acquired
from dog treats that were manufactured from pig ears. To
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date, 30 cases of salmonellosis have been linked to such
exposures, and 30% of Salmonella infantis infections
occurred in children younger than 2 years of age; 48% in
children younger than 4 years old. Health Canada has
issued a public health warning that infants, the elderly,
and immunocompromised persons should avoid handling
dog treats manufactured from sources such as pig ears,
which can be contaminated with Salmonella spp.   ❖

Table

Recommendations for Preventing Transmission of
Salmonella from Reptiles to Humans

• Pet store owners, veterinarians, and pediatricians should provide infor-

mation to owners and potential purchasers of reptiles about the risk for

acquiring salmonellosis from reptiles.

• Persons should always wash their hands thoroughly with soap and water

after handling reptiles or reptile cages.

• Persons at increased risk for infection or serious complications of salmo-

nellosis (e.g., children aged < 5 years and immunocompromised persons)

should avoid contact with reptiles.

• Pet reptiles should be kept out of households where children aged < 1

year and immunocompromised persons live. Families expecting a new

child should remove the pet reptile from the home before the infant

arrives.

• Pet reptiles should not be kept in child care centers.

• Pet reptiles should not be allowed to roam freely throughout the home or

living area.

• Pet reptiles should be kept out of kitchens and other food preparation

areas to prevent contamination. Kitchen sinks should not be used to bathe

reptiles or to wash their dishes, cages, or aquariums. If bathtubs are used

for these purposes, they should be cleaned thoroughly and disinfected

with bleach.

Source: MMWR Morb Mortal Wkly Rep 1999;48:1012.

Melioidosis, Insulin, 
and the Diabetes Connection
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: The medical literature originating from geo-
graphic areas where melioidosis is an endemic disease,
such as southeast Asia and northern Australia, makes
frequent reference to its clinical associations with dia-
betes mellitus. Which type(s) of diabetes are associated
has not been clearly evident from prior case reports.
However, the causative organism, Burkholderia pseudo-
mallei, has a unique ability to bind human insulin, and
this bacterial property may underlie a remarkable bio-
logical and clinical relationship with important implica-
tions for diabetics traveling to endemic areas. In addi-
tion, the geographic distribution of this disease in 1999
is far wider than we had appreciated in the past.

Source: Lee SC, et al. Melioidosis with adrenal gland abscess.
Am J Trop Med Hyg 1999;61:34-36.

A51-year-old diabetic man from taiwan had
traveled to Rangoon, Myanmar (formerly Burma),

on a four-day fishing and golfing tour. He had been tak-
ing oral hypoglycemic agents since the onset of diabetes
mellitus three years previously. Upon arriving home in
Taiwan, he immediately experienced fever and chills,
which were treated with antipyretic agents. Over the
next 10 days, left upper quadrant abdominal pain
evolved, so he was admitted to the hospital with fever
and left upper quadrant tenderness. He was found to be
hyperglycemic and glycosuric with a serum blood glu-
cose of 361 mg/dL. A chest radiograph demonstrated
bilateral interstitial lung infiltrates. Initially, typhoid
fever was suspected, and he improved over eight days
while receiving parenteral cotrimoxazole. At that point,
blood cultures that had been taken on admission grew
Burkholderia pseudomallei, apparently resistant to
ampicillin, cotrimoxazole, and all aminoglycoside
agents tested, but sensitive to ceftazidime, which was
added to his regimen for the next three weeks. Comput-
erized tomographic examination of his abdomen had
demonstrated enlargement and inflammation of the left
adrenal gland, consistent with adrenal abscess forma-
tion. This finding gradually resolved following three
weeks of parenteral combination therapy, plus two
months of oral cotrimoxazole, and was associated with
normalization of afternoon serum cortisol levels, which
had initially been depressed. 

Lee and colleagues can only speculate about this

Figure

Rate of Reptile-Associated Salmonella Serotypes
Isolated from Humans—United States, 1963-1998

* Per 10,000,000 population
† Reptile-associated serotypes are isolates from nonhumans reported to

CDC and the U.S. Department of Agriculture that are isolated from rep-
tiles ≥ 50% of the time.

Source: MMWR Morb Mortal Wkly Rep 1999;48:1011.



patient’s potential sources of infection, which included
minor abrasions from walking barefoot around temple
areas and inhalation or swallowing of the causative
organisms during golfing or fishing activities. Lee et al
also note infrequent documentation of adrenal gland sup-
purative processes previously during documented melioi-
dosis, and the now dominant role for the third generation
cephalosporin, ceftazidime, which has become the drug
of choice for melioidosis—when both available and
affordable. Initial clinical response, in this case, did not
correlate with the isolated organism’s apparent lack of
sensitivity to cotrimoxazole. Lee et al were also well
aware of an apparent association between melioidosis
and diabetes in both their case and in prior published
reports. What is the actual nature of that unusual clinical
association?

■ COMMENT BY FRANK J. BIA, MD, MPH
We owe the initial description of Bacillus mallei to a

British Army pathologist, Captain Alfred Whitmore,
and his assistant, CS Krishnaswami, working in Ran-
goon, Burma, early in the 20th century. Glanders is a
largely veterinary disease in horses caused by Burk-
holderia mallei. In 1911, while both men were carrying
out autopsy studies in the Rangoon General Hospital,
they recorded a ‘hitherto-undescribed glanders-like ill-
ness’ among the poor, and particularly among the ema-
ciated morphine addicts of Rangoon. Because these
infections were so common among opiate addicts, it was
first known as ‘morphine injectors septicemia’ caused
by Whitmore’s bacillus.1 The organism gained addition-
al notoriety during both the French and American
involvement in Indo-China such that by 1973, more than
340 cases had been described among American soldiers
fighting in Vietnam, with helicopter pilots found to be at
greater risk of infection from soil blown around by rotor
blades. The geographic extent of disease distribution
was later found to reach the northern rice-growing
regions of Thailand, Australia, and even the Caribbean
basin. It continues to expand.

The reviewed case report describes bacteremic pul-
monary melioidosis in a tourist from Taiwan who
acquired his infection during a rather short four-day
excursion in Myanmar, the region where this disease was
first documented by Whitmore and associates. This
patient was diabetic, and at least one authority estimates
“the association with diabetes mellitus is particularly
strong, and may increase the relative risk of infection by
up to 100-fold.”2 A report such as this may be of particu-
lar importance to those counseling diabetic travelers to
endemic regions.2-5 Yet, what travelers are actually at
risk? Why Burkholderia pseudomallei? What are the pre-
disposing factors for diabetic patients? What types of

diabetes predispose to potentially severe clinical
episodes of melioidosis? 

The literature has been less than clear on these issues
in the past.4,5 Several thousand cases of melioidosis occur
in Thailand each year, with additional cases reported
from tropical northern Australia, Malaysia, India, China,
and some Pacific islands. The distribution of this organ-
ism and reported cases is now far wider and includes
parts of Africa, Central and South America, and the Indi-
an subcontinent.

Burkholderia (formerly Pseudomonas) pseudomallei
can be isolated from both soil and water, and it is particu-
larly prevalent in rice paddies during the rainy season.
Infections seem to be acquired by several routes includ-
ing inoculation and inhalation. Animal-to-animal or
human-to-human transmission are probably exceedingly
rare events; therefore, melioidosis is a seasonal disease
with a majority of cases occurring during the rainy sea-
sons in those who are regularly in contact with soil and
water. Males predominate and the peak age incidence
ranges from ages 40 to 60.

In endemic regions, melioidosis accounts for an
unusually high proportion of community-acquired sep-
sis, being the most common source of fatal community-
acquired sepsis in the northern territories of Australia.
Most patients have an underlying metabolic or disease
process such as alcohol abuse, an immunosuppressive
disorder, diabetes mellitus, renal disease, liver disease, or
pregnancy, although melioidosis does not appear to be an
AIDS-associated opportunistic infection. Melioidosis
may be localized or disseminated and might only present
clinically after many years of bacterial latency. 

The majority of culture-documented cases of melioi-
dosis demonstrate bacteremia (60%), but only about 50%
demonstrate a clear primary focus of infection. Metastat-
ic abscesses may be found in the lungs, liver, or spleen.
Septic shock associated with this organism has a 95%
mortality rate. A majority of such patients have abnormal
chest radiographs and about 10-20% show cutaneous
pustules or subcutaneous abscesses. Cerebral abscesses
and aseptic meningitis may also occur. Localized pul-
monary melioidosis has been notorious for its being con-
fused with tuberculosis due to upper lobe involvement,
but generally without hilar adenopathy and with apical
sparing. Thai children with melioidosis had acute suppu-
rative parotitis in a third of cases, and can present with
parotid abscess or facial nerve palsy involving the audito-
ry canal.2 There is no asymptomatic carriage of this
organism, although it does have the potential for long
periods of latency. One intriguing question is what actu-
ally constitutes the association of melioidosis with dia-
betes mellitus? 

The answer may lie in better defining the group of dia-
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betics at risk, and in appreciating the unique interactions
that occur between B. pseudomallei and insulin. Evi-
dence now indicates that serum insulin may modulate the
pathogenesis of B. pseudomallei septicemia. In a series
of revealing in vitro and in vivo experiments, Woods and
colleagues addressed the diabetes question experimental-
ly and elegantly demonstrated that human insulin
markedly both binds to and inhibits the growth of B.
pseudomallei. This occurs at serum insulin levels that are
within expected physiological ranges. In synthetic media
containing recombinant human insulin, the growth of B.
pseudomallei was significantly less than in media with-
out insulin. The growth rate of B. pseudomallei was also
shown to be more rapid in human serum, which had been
depleted of insulin, than it was in control serum. Woods
et al showed that recombinant human insulin also binds
to B. pseudomallei and reduces its growth rate. (Whether
the rapidly acting insulin lispro, or Humalogue, has a
similar or different effect has not yet, to my knowledge,
been investigated.) 

Organisms also grew faster in sera of experimental
diabetic rats that were insulin deficient, than they grew in
control sera from normal animals. When rats were made
diabetic by chemical obliteration of their insulin-secret-
ing beta islet cells, causing experimental type 1 diabetes,
they experienced more severe B. pseudomallei infection
than did normal control rats. There were higher mean
bacterial counts in the lungs of diabetic rats, the majority
of which were septicemic, whereas none of the control
nondiabetic animals were found to be bacteremic. 

These studies are convincing and lend experimental
data to support the clinical association of melioidosis
with type 1 diabetes, an association now based upon the
presence of a specific bacterial insulin receptor, that
when bound to insulin, appears to diminish both the
growth and virulence of B. pseudomallei. However, this
does not explain why type 2 diabetics are also at risk.

Travel medicine consultants should be aware that all
diabetics (type-1 and type-2) with the appropriate expo-
sure to infected soil and water, are clearly predisposed to
severe melioidosis when physiologic insulin levels are
not maintained. Given both this predisposition and the
short incubation period for melioidosis, as illustrated by
a Taiwanese man who returned home ill after a short
visit to Mynamar, consultants should be so informed.
When apparently unexplained sepsis follows travel to a
location endemic for melioidosis and the presentation
suggests typhoid fever, abdominal sepsis, or unex-
plained upper lobe pneumonia potentially accompanied
by cutaneous pustules, the diagnosis may be melioido-
sis. In addition, a lack of clinical responsiveness to
empiric therapy with the fluoroquinolones, ampicillin,
penicillin, or the aminoglycosides should also suggest

this disease. The current antimicrobial agent of choice
appears to be the third generation cephalosporin, cef-
tazidime (120 mg/kg/d), administered for at least 2-4
weeks. Imipenem (50 mg/kg/d) now appears to be a
safe, reasonable, and expensive alternative to cef-
tazidime. Although type 1 diabetes and insulin deficien-
cy do not fully explain the predisposition of all diabetics
for melioidosis, human insulin levels do appear to play a
unique role in modulating the pathogenesis of infection
and septicemia associated with melioidosis. 

Melioidosis in 1999
Several other new and interesting observations in the

field of melioidosis were published last year. They
include some of the following developments. Dance and
associates noted an increase in reported culture-positive
cases diagnosed within both England and Wales, with six
newly diagnosed cases appearing in 1998 alone, com-
pared with nine over the previous 10 years.8 The appear-
ance of these new cases, originating in Bangladesh,
India, and Pakistan, suggests far more melioidosis is pre-
sent on the Indian subcontinent than was originally
thought. 

Although not difficult to identify upon isolation, using
commercially available laboratory methodology, a new
latex agglutination format for rapidly identifying gram-
negative bacteria obtained in blood cultures9 as B.
pseudomallei may prove useful in preventing critical
delays in the isolation, identification, and treatment of
melioidosis with septicemia. The propensity for abscess
formation during melioidosis should not be underesti-
mated, since visceral abscess formation, and not simply
antibiotic resistance, may also account for the common
appearance of relapses in the course of this disease. 

Munns and Thompson reported two cases of prostatic
abscess accounting for relapses, septicemia, and urinary
retention.10 However, during a symposium presentation
at the 1999 meeting of the Infectious Disease Society of
America, reference was made to an additional 33 cases of
prostatic abscess occurring among the 400,000 aborig-
ines, who constitute approximately 2% of the total Aus-
tralian population of 19 million people. Of note, diabetes
is common in this population. It is predominantly type 2,
which is not caused by insulin deficiency, but is instead
associated with insulin resistance. (S94: Currie B. Infec-
tious diseases of aboriginal people in Australia and New
Guinea, session 58—Symposium on Infectious Diseases
of Australia). 

Besides the diabetes issue, travel medicine practition-
ers should be aware that the risk areas for the acquisition
of melioidosis are increasingly clear and variable based
upon isolation rates of the causative organism from
soil.11,12 It should be possible to review such emerging
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epidemiological data and advise travelers—particularly
diabetic patients—of the risks of acquiring melioidosis
during their travel to endemic regions as this information
is further refined.   ❖
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CME Questions
1. The pathogenesis of melioidosis, caused by B. pseudomallei,

involves each of the following clinical features except:
a. the relatively long incubation period, which is measured in

weeks between exposure, infection, and clinical symptoms.
b. the potential for reactivation of latent bacterial infection after

many years.
c. a predisposition toward parotid gland abscesses to form in some

Thai children.
d. a higher risk of serious infections associated with B. pseudoma-

llei among diabetics.
e. insensitivity of B. pseudomallei to fluoroquinolone antibiotics,

such as ciprofloxacin.

2. Hepatitis E virus:
a. principally affects young adults.
b. occurs only in humans and not in animals.
c. occurs only on the Indian subcontinent.
d. infects less than 0.5% of travelers from the United States.
e. is a less severe illness in pregnant vs. nonpregnant women.

3. Foreign-born adoptees arriving in North America:
a. should have monthly HIV testing until they have had two nega-

tive results.
b. should have TB skin tests placed only if they are symptomatic

for TB.
c. should not have a TB skin test placed if they have received

BCG.
d. should be carefully evaluated and screened for a variety of med-

ical conditions.
e. should be vaccinated promptly in North America with BCG vac-

cine, if they have not been vaccinated already.
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