DISPATCHES

Epidemiology
and Investigation
of Melioidosis,
Southern Arizona

Tasha Stewart, David M. Engelthaler,
David D. Blaney, Apichai Tuanyok,
Eric Wangsness, Theresa L. Smith,

Talima Pearson, Kenneth K. Komatsu,

Paul Keim, Bart J. Currie, Craig Levy,

and Rebecca Sunenshine

Burkholderia pseudomallei is a bacterium endemic
to Southeast Asia and northern Australia, but it has not
been found to occur endemically in the United States. We
report an ostensibly autochthonous case of melioidosis in
the United States. Despite an extensive investigation, the
source of exposure was not identified.

urkholderia pseudomallei is endemic to Southeast

Asia and northern Australia; the organism has also
been identified on other continents and islands but not
North America (1). B. pseudomallei is present in soil
and water and can cause infection through inhalation,
aspiration, ingestion, or percutaneous inoculation (2-4).
Persons with certain chronic health conditions, particularly
diabetes, are predisposed to melioidosis disease after
exposure to this bacterium. Person-to-person transmission
has been documented but is rare (5). Clinical signs of the
disease vary, depending in part on the route of exposure,
and can manifest as pneumonia, septicemia, or single or
multiple abscesses (2). Treatment is prolonged and made
more difficult by the bacterium’s intrinsic resistance to
antimicrobial drugs (6). No cases of B. pseudomallei
infection have been documented in the United States in
persons without a history of prior travel to a country where
the disease is endemic (7).
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The Study

In October 2008, a 32-year-old man with a history of
type II diabetes, hypertension, and obesity was admitted
to a small community hospital (hospital A) in Arizona.
He had severe right knee pain and fever. On 3 occasions
the week before being admitted, he had been evaluated in
hospital A’s emergency department for severe right knee
pain. The patient denied cough, chest pain, and swelling
and pain of other joints. Over the course of 2-3 months,
he lost weight and had exhaustion, intermittent right knee
pain, and nightly fevers. The patient denied recent trauma.

Medications at admission included those common
for control of diabetes. The patient did not smoke, drink
alcohol, or use illicit drugs and was in a monogamous
heterosexual relationship. He worked at an automobile
body shop preparing and painting cars and had previously
worked as a motorcycle and all-terrain vehicle mechanic.
He reported gardening as a hobby and had many indoor and
outdoor plants. He also had several dogs in the household
but reported no unusual exposure to other animals.

After admission to hospital A, the patient underwent
arthrocentesis of the right knee. Culture of the synovial
fluid did not yield any bacterial growth, and evidence of
infection or crystals was not apparent. A blood specimen
was sent for culture and yielded what was initially identified
as Escherichia coli by an automated in-house instrument.
Sensitivity to antimicrobial drugs was consistent with this
bacterium.

Chest radiograph and computerized axial tomo-
graphy scan with contrast were unremarkable and did
not demonstrate evidence of pneumonia. Laboratory
tests indicated no sexually transmitted infections. The
patient received clindamycin, imipenem, vancomycin,
and metronidazole intravenously. After 8 days in
hospital A and no resolution of fever or knee pain, he
was transferred to hospital B, a large regional hospital,
with an initial diagnosis of persistent E. coli sepsis and
possible vegetative valve lesions. Transesophageal
echocardiogram performed at hospital B did not show
vegetative valve lesions.

After admission to hospital B, the patient underwent
arthrocentesis of the right knee. Although there was
evidence of infection, synovial fluid culture yielded no
growth. Blood cultures grew B. pseudomallei identified
by an automated in-house instrument. Because initial
results were unexpected, blood samples were submitted
to a reference laboratory and the Arizona State Public
Health Laboratory (Phoenix, AZ, USA) where results
confirmed the presence of B. pseudomallei. The bacteria
continued to grow in blood cultures for 16 days after
initial hospitalization at hospital A on October 7. Cultures
of the knee fluid grew B. pseudomallei for 7 days; sputum
cultures were positive for 6 days. All cultures were
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negative 2 weeks before the patient was discharged from
hospital B on December 5.

The patient’s hospital course was complicated by
respiratory failure that required intubation and ventilation,
acute renal failure, pneumothorax and pneumoperitoneum,
and anemia and hypotension. Fever resolved 21 days after
admission to hospital A. Knee swelling persisted for ~6
weeks. Antimicrobial therapy administered to the patient
while he was an inpatient in hospital B included meropenem,
moxifloxacin, vancomycin, ceftazidime, gentamicin, and
trimethoprim/sulfamethoxazole. The patient was discharged
with oral doxycycline and trimethoprim/sulfamethoxazole
to a rehabilitation facility 7 weeks after his initial hospital
admission.

Clinical isolates were analyzed to confirm B.
pseudomallei infection and to determine the genetic
origin of the isolate strain. Specimens from hospital A had
been destroyed by the time the patient’s melioidosis was
diagnosed, which precluded the possibility of determining
whether the presumptive E. coli infection was actual or
misdiagnosed. After receipt at the Arizona State Public
Health Laboratory, an isolate was submitted to the Centers
for Disease Control and Prevention (Atlanta, GA, USA) for
confirmation, and bacterial DNA was extracted and sent to
the Translational Genomics Research Institute (Phoenix,
AZ, USA) for genetic characterization. Molecular analyses
determined that the isolate strain originated from Southeast
Asia, most likely Malaysia, or a nearby country. Serologic
testing performed 6 weeks post infection demonstrated a
B. pseudomallei indirect hemagglutination assay titer of
160; any titer is considered positive in a person living in an
area where the disease is nonendemic (2). Serum samples
collected early in the course of illness were not available
for testing.

The patient and his family were interviewed to
determine travel history and possible sources of exposure.
No lifetime travel outside of the United States and only
limited intrastate and interstate travel were established.
The epidemiologic investigation, therefore, focused on the
patient’s home and work sites. Possibilities for exposure
included occupational exposure to imported vehicle parts,
exposure to a person or object from a disease-endemic
area, recreational exposure to imported soil or plants, or
inoculation with contaminated medication.

Extensive investigation showed no evidence of
exposure at the patient’s worksite and no known exposure
to any person or objects from a disease-endemic area.
We conducted multiple on-site residential investigations,
primarily focusing on the patient’s self-reported history
of exotic plant repotting. Plant soil and root samples were
collected in and around the patient’s home 6 weeks after
diagnosis (winter), and 6 months later (summer) and were
taken for analysis to the select agent laboratory of Northern
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Arizona University (Flagstaff, AZ, USA). B. pseudomallei
could not be cultured from any of the samples tested.
Infection may have occurred from exposure to
contaminated medical products. Because the patient was
initially hospitalized with sepsis identified as E. coli, sepsis
might have been the source of his knee pain, and he was
subsequently inoculated with B. pseudomallei during knee
arthrocentesis or from a contaminated oral or intravenous
medication. However, investigation of possible medication
contamination did not yield any remarkable results.

Conclusions

Despite extensive investigation, when, how, or where
the patient was exposed to B. pseudomallei remains
unclear. Although travel to a disease-endemic area
including Southeast Asia was ruled out, molecular analysis
of the etiologic agent showed that it was consistent with
Southeast Asian origin.

This case demonstrates the difficulty in diagnosing
a disease caused by a rare organism not endemic to the
area and the complications that can ensue from delayed
diagnosis. Unfortunately, we could not identify the
source of exposure despite an aggressive epidemiologic,
environmental, and laboratory investigation. Heightened
awareness and surveillance by public health officials
for this select agent is critical to learning more about the
possible presence of B. pseudomallei in the United States.

Acknowledgments

We thank Gage Patterson for performing B. pseudomallei
biochemical testing; Darla Hansen, Greg Moody, and Neil
Karnes for assistance with the investigation; Kevin Freeman for
performing the melioidosis serology; and Jay Gee, Mindy Glass,
and Alex Hoffmaster for performing confirmatory tests.

Ms Stewart is an epidemiologist in the Vector-borne and
Zoonotic Disease program at the Arizona Department of Health
Services, Phoenix, Arizona, USA. Her work focuses on the
epidemiology, surveillance, and mitigation of zoonotic diseases.

References

1. Currie BJ. Advances and remaining uncertainties in the epidemi-
ology of Burkholderia pseudomallei and melioidosis. Trans R Soc
Trop Med Hyg. 2008;102:225-7. doi:10.1016/j.trstmh.2007.11.005

2. Cheng AC, Currie BJ. Melioidosis: epidemiology, pathophysiol-
ogy, and management. Clin Microbiol Rev. 2005;18:383-416.
doi:10.1128/CMR.18.2.383-416.2005

3. Chierakul W, Winothai W, Wattanawaitunechai C, Wuthiekanum V,
Rugtaengan T, Rattanalertnavee J, et al. Melioidosis in 6 tsunami
survivors in southern Thailand. Clin Infect Dis. 2005;41:982-90.
doi:10.1086/432942

4. Cheng AC, Jacups SP, Gal D, Mayo M, Currie BJ. Extreme weather
events and environmental contamination are associated with case-
clusters of melioidosis in the Northern Territory of Australia. Int J
Epidemiol. 2005;35:323-9. doi:10.1093/ije/dyi271

1287



DISPATCHES

5. McCormick JB, Sexton DJ, McMurray JG, Carey E, Hayes P, Feld- 7. Inglis TJJ, Rolim DB, Sousa AQ. Melioidosis in the Americas. Am J
man RA. Human-to-human transmission of Pseudomonas pseudo- Trop Med Hyg. 2006;75:947-54.
mallei. Ann Intern Med. 1975;83:512-3.

6. Schweizer HP, Peacock SJ. Antimicrobial drug—selection markers
for Burkholderia pseudomallei and B. mallei. Emerg Infect Dis.
2008;14:1689-92. doi:10.3201/eid1411.080431

Address for correspondence: Tasha Stewart, Arizona Department of
Health Services, 150 N 18th Ave, Phoenix, AZ 85007, USA; email:
stewarttasha@gmail.com

ASES

June 2007

g Microbial Hozards |

|
‘t

Search

past issues

EID

online

www.cdc.gov/eid

Emergin

1288 Emerging Infectious Diseases * www.cdc.gov/eid ¢ Vol. 17, No. 7, July 2011



