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Abstract

Burkholderia, an aerobic gram-negative rod,
is the causative organism behind melioidosis
and is a common soil and water organism
found predominantly in South-East Asia. We
report the case of a 68 year-old man returning
from an extended trip to the Philippines, with
splenic hypodense lesions on abdominal com-
puter tomography scan, later confirmed to be
culture-positive for Burkholderia pseudoma-
llei. The patient was treated with a course of
intravenous ceftazidime followed by eradica-
tion therapy with oral doxycycline and
trimethoprim-sulfamethoxazole. He recovered
with complete resolution of symptoms at follow
up. In a returning traveler from an endemic
area, melioidosis should be considered as part
of the differential for any febrile illness with
abscesses.

Case Report

A 68 year-old man with a history of coronary
artery disease, hypertension, type II diabete
mellitus, and paroxysmal supraventricular
tachycardia returned to the United States from
a nine-month visit to his native Philippines.
There, he visited family in the cities of Manila
and Lucena. Five months into his time abroad,
he developed a myocardial infarction and was
hospitalized. He received angioplasty and
placement of two stents in his coronary arter-
ies and was subsequently discharged with
appropriate medical management. Three
months later, and one month before his sched-
uled return to the U.S., he was hospitalized for
fevers and left upper quadrant abdominal pain.
He did not have associated diarrhea, respirato-
ry symptoms, or skin lesions. Diagnosis,
workup, and treatment plan during his hospi-
talization were unknown, but the patient con-
firmed that he was discharged home with oral
antibiotics. The patient completed the course,
which resolved his fevers and abdominal pain,
but was unable to recall the duration or name
of the antibiotics that he took.
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One month after his return to the U.S., he
presented to the emergency room with pro-
gressive worsening of his left upper quadrant
abdominal pain since his return. At the time of
emergency department presentation, his tem-
perature was 97.5°F (36.4°C), blood pressure
127/69 mmHg, and pulse 117 beats per minute
and irregularly irregular in rhythm.
Respiration rate was 27 breaths per minute
and oxygen saturation was 99% on room air.
Pertinent physical exam findings included ten-
derness in the left upper quadrant on palpa-
tion. A computer tomography (CT) scan of the
abdomen and pelvis with intravenous contrast
was performed, which showed multiple ill-
defined hypodense lesions in the spleen
(Figure 1). The patient was started empirically
on oral ciprofloxacin and metronidazole, later
changed to intravenous vancomycin, cef-
tazidime, and metronidazole after infectious
disease consultation. During the hospitaliza-
tion, blood cultures drawn prior to administra-
tion of antibiotics returned negative for
growth. Urine culture returned positive for
Group B streptococcus, initially thought to be
the causative organism behind the splenic
lesions. A transthoracic echocardiogram was
then performed to assess endocarditis, which
returned negative for both valvular vegetation
and new regurgitant valvular pathology.

A CT-guided aspiration of the splenic lesion
was performed on hospital day two. Culture of
the aspirate eventually grew Burkholderia
pseudomallei. After finalization of abscess cul-
ture, the patient’s antibiotic regimen was
changed to intravenous ceftazidime alone. The
patient was discharged on this regimen for a
total duration of eight weeks of induction ther-
apy with ceftazidime, followed by 20 weeks of
eradication therapy with oral doxycycline and
trimethoprim-sulfamethoxazole (TMP-SMX).
The patient did well on the treatment plan, and
at time of follow-up had complete resolution of
fever, leukocytosis, and abdominal pain. A
repeat CT scan of the abdomen after complet-
ing eradication therapy showed resolution of
the splenic lesions. Per protocol, the aspirate
culture plate was sent to the California
Department of Public Health for confirmation
of diagnosis. The diagnosis was confirmed;
however, the plate was destroyed before antibi-
otic sensitivity testing could be performed.

Discussion

Melioidosis is a common disease in tropical
climates, and is endemic to regions of South-
East Asia and Northern Australia, with the
highest prevalence in northeast Thailand.! The
causative organism is B. pseudomallei, former-
ly known as Pseudomonas pseudomallei.
Similar to its better-known cousin
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Pseudomonas aeruginosa, Burkholderia is a
saprophytic aerobic gram-negative rod present
in soil and water.

Risk factors for the development of melioi-
dosis include diabetes mellitus, hazardous
alcohol abuse, immunosuppression, renal fail-
ure, and thalassemia. Occupational exposures
also play a significant role in endemic regions,
with rice farmers in Thailand being a particu-
larly susceptible group.’® Transmission to
humans occurs through direct inoculation of
the bacteria through disruptions in the skin,
ingestion, and inhalation. Other forms of
spread are more rare, but have been docu-
mented in case reports. For example, there are
reports of perinatal spread, spread via breast
milk in a mother with mastitis, possible sexual
transmission in a returning serviceman, and
between children with cystic fibrosis.
Nosocomial spread is very rare, and reported
cases have eventually been linked to contami-
nated medical products.’ Once established, the
bacteria can cause local disease but can also
disseminate hematogenously. The incubation
period ranges from 1-21 days with a mean of 9
days.> However, there is the potential for sig-
nificant latency between exposure and the
subsequent development of symptoms, thought
to be due to the ability of B. pseudomallei to
survive within phagocytes.’ This phenomenon
was seen in many returning Vietnam War vet-
erans and gave melioidosis its nickname
Vietnamese time bomb.*" As the initial inocula-
tion may occur through multiple different
mechanisms and subsequently spread to virtu-
ally any organ, the symptoms of melioidosis
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can be nonspecific. In active forms of the dis-
ease, there is fever. Pain may also be present
and can help to localize the disease. Most com-
monly, melioidosis presents as pneumonia, but
can also cause encephalitis, osteomyelitis,
septic arthritis, cellulitis, and urinary infec-
tions.28 The bacteria is also capable of forming
abscesses in various locations in the body,
most commonly in the prostate, but can also be
seen in the parotid gland and spleen, among
other locations.*!

Diagnosis is generally made through cul-
ture. If there is high clinical suspicion of
melioidosis, a clinical sample should be taken
from suspected infected sites for culture.
Blood, pus, semen, sputum, urine, and wound
cultures can all be helpful in growing the
organism. B. pseudomallei grows readily on
commercial blood culture media. If there is
particularly high suspicion and need to isolate
the bacteria from background flora such as for
respiratory culture, Ashdown media can be
used, but otherwise provides no additional
benefit in sensitivity.!! Serological studies
such as indirect hemagglutination assay are
limited in utility, especially in endemic areas
where most people are seropositive, due to low
sensitivity of 56% for the acute disease and
persistent positivity of titers after exposure or
treatment.?

B. pseudomallei is naturally resistant to a
variety of commonly used antibiotics such as

narrow-spectrum cephalosporins, penicillins,
and aminoglycosides. Therefore, recommend-
ed treatment regimens include a combination
of intensive initial induction therapy followed
by eradication therapy as a mean of consolida-
tion. Successful induction agents used are
intravenous ceftazidime and imipenem.!®!
Duration of induction therapy varies, with a
large scale Australian study recommending at
least two weeks for patients who are critically
ill or who have deep abscesses.!

Following completion of the induction
phase, patients are treated in the eradication
phase using oral antibiotics for at least 12
weeks.1>16 Eradication phase treatment regi-
mens differ between countries. In Thailand,
doxycycline plus TMP-SMX is the preferred
combination, while in Australia, TMP-SMX
alone is used. Recently, the multi-center, dou-
ble-blind randomized placebo-controlled
MERTH trial compared doxycycline plus TMP-
SMX (Thailand regimen) versus placebo plus
TMP-SMX (Australian Regimen), for 20-week
total duration. The overall conclusion was non-
inferiority between the two regimens.'” Given
this finding, for patients who are unable to tol-
erate combined antibiotic therapy, TMP-SMX
alone may be sufficient for eradication of
Burkholderia  infections.  Doxycycline
monotherapy was previously used as eradica-
tion therapy, but the studies from Australia
and Thailand have shown that there is an

Figure 1. Multiple splenic hypodensities seen on computed tomography scan.
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unacceptably higher relapse rate than with
TMP-SMX alone.'®'® After completing proper
treatment, most patients recover well and have
no evidence of disease persistence. Overall
relapse rates are low at 5.4-9.7%, though par-
tial treatment and diabetes can both increase
the risk.2 For untreated infections, the mortal-
ity rate has been estimated to be above 90%."
In recent years, overall mortality rates have
been steadily decreasing throughout the
endemic regions, including Thailand as well as
Australia. In Thailand, the 49% mortality rate
recorded in 1997 had decreased to 40.5% in
2006.! In the Darwin study in Australia, initial
5 year mortality leading up to 1994 was 30%,
which decreased to 9% in 5 years leading up to
2009. The authors of the Darwin study attrib-
uted the improvement over time to increasing
awareness, earlier diagnosis, prompt treat-
ment, and improved intensive care manage-
ment. The difference in absolute mortality
rates between the two countries is thought to
be due to inequalities between the health care
systems.? Our case highlights several unique
aspects of presentation, diagnosis, and treat-
ment of melioidosis. The patient visited an
endemic country, and though he spent time
predominantly in urban regions rather than
rural areas with rice paddies, at some point he
was likely exposed to burkholderia through the
environment. It is unlikely that he acquired
the infection during his first hospitalization
for the myocardial infarction, as nosocomial
spread of melioidosis is rare and not acknowl-
edged as a typical form of transmission.

The patient was then hospitalized in the
Philippines for a second time with fever and
abdominal pain which raise the suspicion for
disseminated disease and the formation of
splenic abscesses. During this hospitalization,
while it was unknown what the diagnosis and
treatment plan was, the patient was not taking
any oral antibiotics for consolidation after his
return to the United States, indicating that
melioidosis was either misdiagnosed or
incompletely treated. This is corroborated by
the fact that the patient developed a recur-
rence of his symptoms after returning to the
U.S. Classically, melioidosis manifests as
fevers and septicemia. What is therefore sur-
prising in our case is that during his hospital-
ization in the U.S., the patient did not have any
fevers but rather his most salient complaint
was abdominal pain, presumably due to the
abscess. From the long-term epidemiological
study of melioidosis in Darwin, only 19 out of
540 cases over 20 years featured a soft tissue
abscess as a primary focus of infection. Its
location in the spleen is another interesting
aspect of our case. Again from the same study,
splenic abscesses, whether as a primary or
secondary focus, are rare and were seen in
only 5% of the cases reviewed, much less than
prostatic abscesses, which were seen in 20% of
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cases.? Curiously, blood cultures drawn prior to
administration of antibiotics and throughout
the hospital course were persistently negative
for Burkholderia, and the diagnosis was only
made by aspirating and culturing the abscess.
The bacteria is known to be able to be easily
cultured on standard commercial blood culture
media, and the use of selective media such as
Ashdown’s is recommended for respiratory iso-
lates where it can help in isolating the bacteria
from the other respiratory flora.! In our case,
the organism did grow on standard media
when culturing the abscess aspirate, suggest-
ing that negative blood cultures did not repre-
sent failure of the culture media but rather
that any bacteremia had been suppressed by
earlier antibiotic therapy and the infection
remained confined to the abscess reservoir.

Conclusions

With the increase in international travel in
recent decades, physicians everywhere are
exposed to a greater variety of infectious dis-
eases than ever before. Many formerly exotic
infections presenting in the returning traveler
may confound the practitioners who may not
have encountered them. This is complicated by
the fact that the U.S. is host to a large immi-
grant population, many of whom return to
their country of origin periodically to visit
friends and family, such as the above case. In
comparison to tourists, this population has
been shown to have greater morbidity and
mortality due to various barriers to effective
care, including poor pre-travel medical coun-
seling, decreased sanitation, prolonged stays,
and inadequate treatment once overseas.?

Melioidosis presents a challenging diagno-
sis for many clinicians in the U.S., given the
wide spectrum of presentation and potential
for a long-latency period. Even otherwise
healthy travelers without risk factors for
melioidosis may still be infected and can devel-
op symptoms many months after their initial
infection. Unfortunately, given the similarity
in initial symptoms and the overlap of geo-
graphic prevalence for the diseases, melioido-
sis is sometimes mistaken for and treated as a
tuberculosis infection. It is important for clini-
cians to distinguish these two entities, since
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delays in diagnosis and proper treatment of
melioidosis can be catastrophic, as septicemia
and shock may develop. It is also important to
be aware of atypical presentations as seen in
our case, especially in the setting of partial
treatment with a prior regimen of antibiotics,
which can obscure the salient symptoms asso-
ciated with the disease. Overall, melioidosis as
part of the differential diagnosis for a traveler
returning from an endemic area presenting
with fevers and splenic abscesses is warrant-
ed, especially one with a positive exposure his-
tory or underlying risk factors.

References

1. Limmathurotsakul D, Wongratanacheewin
S, Teerawattanasook N, et al. Increasing
incidence of human melioidosis in
Northeast Thailand. Am J Trop Med 2010;
82:1113-7.

2. Currie BJ, Ward L, Cheng AC. The epi-
demiology and clinical spectrum of melioi-
dosis: 540 cases from the 20 year Darwin
prospective study. PLoS Negl Trop Dis
2010;4:900.

3. Suputtamongkol Y, Chaowagul W,
Chetchotisakd P, et al. Risk factors for
melioidosis and bacteremic melioidosis.
Clin Infect Dis 1999;29:408-13.

4. Wiersinga WJ, Currie BJ, Peacock SJ.
Melioidosis. N Engl J Med 2012;367:1035-
44.

5. Cheng AC, Currie BJ. Melioidosis: epi-
demiology, pathophysiology, and manage-
ment. Clin Microbiol Rev 2005;18:383-416.

6. Allwood EM, Devenish RJ, Prescott M, et
al. Strategies for intracellular survival of
Burkholderia  pseudomallei.  Front
Microbiol 2011;2:170.

7. Sanford JP, Moore WL. Recrudescent
melioidosis, a Southeast Asian legacy. Am
Rev Respir Dis 1971;104:452-3.

8. Currie BJ, Fisher DA, Howard DM, et al.
Neurological melioidosis. Acta Trop
2000;74:145-51.

9. Dance DA, Davis TM, Wattanagoon Y, et al.
Acute suppurative parotitis caused by
Pseudomonas pseudomallei in children. J
Infect Dis 1989;159:654-60.

10. Morse LP, Moller CC, Harvey E, et al

[Infectious Disease Reports 2015; 7:5791]

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

_\epress

Prostatic abscess due to Burkholderia
pseudomallei: 81 cases from a 19-year
prospective melioidosis study. J Urol
2009;182:542-7.

Walsh AL, Wuthiekanun V. The laboratory
diagnosis of melioidosis. Br J Biomed Sci
1996;53:249-53.

Cheng AC, O’brien M, Freeman K, et al.
Indirect hemagglutination assay in
patients with melioidosis in northern
Australia. Am J Trop Med Hyg 2006;74:330-
4.

White NJ, Dance DA, Chaowagul W, et al.
Halving of mortality of severe melioidosis
by ceftazidime. Lancet 1989;2:697-701.
Simpson AJ, Suputtamongkol Y, Smith
MD, et al. Comparison of imipenem and
ceftazidime as therapy for severe melioi-
dosis. Clin Infectious Dis 1999; 29:381-7.
Currie BJ, Fisher DA, Howard DM, et al.
Endemic melioidosis in tropical northern
Australia: a 10-year prospective study and
review of the literature. Clin Infect Dis
2000;31:981-6.

Chaowagul W, Simpson Al,
Suputtamongkol Y, et al. A comparison of
chloramphenicol, trimethoprim-sul-
famethoxazole, and doxycycline with doxy-
cycline alone as maintenance therapy for
melioidosis. Clin Infect Dis 1999;29:375-
80.

Chetchotisakd P, Chierakul W, Chaowagul
W, et al. Trimethoprim-sulfamethoxazole
versus trimethoprim-sulfamethoxazole
plus doxycycline as oral eradicative treat-
ment for melioidosis (MERTH): a multi-
centre, double-blind, non-inferiority, ran-
domised controlled trial. Lancet
2014;383:807-14.

Currie BJ, Fisher DA, Anstey NM, et al.
Melioidosis: acute and chronic disease,
relapse and re-activation. Trans R Soc Trop
Med Hyg 2000;94:301-4.

Nigg C, Johnston MM. Complement fixa-
tion test in experimental clinical and sub-
clinical melioidosis. J Bacteriol 1961;82:
159-68.

Bacaner N, Stauffer B, Boulware DR, et al.
Travel Medicine Considerations for North
American Immigrants Visiting Friends and
Relatives. JAMA 2004;291:2856-64.



