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Infectious diseases are influenced by where patients have lived or travelled in the past, e.g.,
infection with Schistosoma mekongi can be acquired during freshwater contact in Cambodia, but
not in the United States. Here the infectious diseases of Khmer immigrants in the United States
were studied by reviewing published reports. Thirteen case series and 9 case reports of 5,222
patients were identified. Most reports were of infections with gastrointestinal parasites (8, 36%),
Plasmodium species (3, 14%), Mycobacterium tuberculosis (3, 14%), and Mycobacterium leprae
(2, 9%). Other reports included infections with Burkholderia pseudomallei, Trichinella spiralis,
and Schistosoma japonicum. In conclusion, Khmer patients in the US can be infected with
different gastrointestinal parasites, different extrapulmonary forms of tuberculosis have been
reported, and 2 reports of M. leprae were identified. A country-specific database for origin and
current residence for Khmer and other immigrant groups providing access to specialised
information may be useful for clinicians taking care of immigrants.
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INTRODUCTION

Developing an infectious disease is influenced by
where patients have lived or travelled in the past, e.g.,
infection with Schistosoma mekongi can be acquired
during freshwater contact in Cambodia, but not in the
United States.! Infection with Trypanosoma brucei
rhodesiense can be contracted in game parks of East
Africa after contact with Tsetse flies, but not in other
parts of the world.”

Infectious disease information available
specifically for patients living in a country and for
travelers after returning from a visit to a foreign
country is currently limited to medical textbooks,
bibliographical databases (e.g., PubMed) or travel
medicine websites (e.g., Mdtravelhealth.com). The
data resources, however, do not include specific
infectious diseases information which considers the
country of origin and country of current residence of
patients.

For clinicians taking care of patients from
different countries it is difficult to have access to
information detailing what infections people from
different parts of the world develop when living as
immigrants in another country.

In an attempt to collect related data infectious
diseases reports of Khmer immigrant patients living in
the United States were reviewed. Based on the reports
Khmer patients in the US can have different
gastrointestinal parasites, extrapulmonary forms of
tuberculosis have been reported, and two reports of
infections with Mycobacterium leprae were identified.
A country-specific infectious diseases database for
origin and current residence of Khmer and other
patients would support clinicians taking care of
immigrant patients.

METHODS

PubMed was searched for English language references
published as of October 2009 using combinations of the
following terms: ‘Khmer’, ‘Cambodia’, ‘infection’, ‘case
report’, ‘patient’, ‘refugee’, ‘immigrant’. Spelling
variants of the search terms were included. Inclusion
criteria were: reports describing infections of Khmer
people living in the United States. Exclusion criteria:
reports of infections in Khmer patients not living in the
United States.

RESULTS

Thirteen case series and 9 case reports in total 5,222
patients were identified (Table-1). Most reports were of
infections with gastrointestinal parasites (8, 36%) with
the following frequencies for parasites: Hookworm:
14.9-92%, Strongyloides stercoralis: 4.4-38%, Trichuris
trichiura: 21%, Giardia lamblia: 11.1-19.8%, and
Ascaris lumbricoides: 10-18%. Three (14%) case reports
of patients with infection with Mycobacterium
tuberculosis were identified (age 17-28 years, mean 21.7
years). All patients had extrapulmonary tuberculosis:
tuberculous  peritonitis, military tuberculosis, and
tuberculous enterocolitis. A diagnostic biopsy of
peritoneum, lung, or bowel was required in all three
patients. Two (9%) reports of infection with
Mycobacterium leprae were identified. One report
described the case report of a 22-year-old female with
leprosy causing symptoms of carpal tunnel syndrome.”
The second report was a case series of 215
Khmer patients in the US with leprosy.* Three (14%)
reports described 1,134 Khmer patients of which 532
(46.9%) had malaria with different Plasmodium species
according to peripheral blood smear examination results.
Single reports were identified for infections with
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Trichinella spiralis (24 patients), Entamoeba histolytica
Taenia  solium
cysticercosis (1 patient), and Salmonella typhi (1 patient).

liver abscess (1

Table-1: Summary of

patient),

spinal

hypertension.

fibrosis
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Infection with Schistosoma japonicum was described in a
25-year-old male with liver

and portal

ublished reports of infectious diseases of Khmer immigrants living in the United States

|Year Patients
and Ref.|Study type No. Age (Yr) |Infection Investigations IManagement
Gastrointestinal parasites
1989° |Case series 824 NS Hookworm 210 (25.5%) Stool microscopy [Mebendazole,
Giardia lamblia 163 (19.8%) metronidazole,
IStrongyloides stercoralis 145 (17.7%) thiabendazole
19957 |Case series 110 NS 52(48%) parasites Stool microscopy INS
1981" [Case series 13 NS Hookworm 12 (92%) Stool microscopy INS
1988™ |Case series 2468 NS Giardia lamblia 274 (11.1%) Stool microscopy INS
Hookworm 367 (14.9%)
IS. stercoralis 108 (4.4%)
1982" |Case series 17 NS Uscaris lumbricoides 3 (18%) Stool microscopy INS
Hookworm 9 (53%)
IS. stercoralis1 (6%)
1885" |Case series 97 NS Hookworm 37% Stool microscopy INS
[pregnancies Trichuris trichiura 21%
(26 Khmer) Clonorchis sinensis 20%
Uscaris lumbricoides 10%
\S. stercoralis 10%
1991™ |Case series 271 NS INecator americanus152 (56%) Stool microscopy INS
\Entamoeba histolytica 118 (44%)
IS. stercoralis 78 (29%)
1987° |Case series 111 NS \Hookworm 71 (55%) Stool microscopy INS
IS. stercoralis 49 (38%)
Giardia lamblia 19 (15%)
IMycobacterium tuberculosis
1986" [Case report 1 28, female Tuberculous peritonitis Peritoneal biopsy, [Ethambutol, rifampin,
histology and culture [pyrazinamide
1986™ |Case Report 1 20, female Miliary tuberculosis Open lung biopsy, I[soniazid,
stain and culture streptomycin,
rifampin, ethambutol
1991" |Case report 1 17, female Tuberculous enterocolitis Biopsy Ileocolectomy
histology Isoniazid, rifampin,
Ipyrazinamide,
ethambutol
\Burkholderia pseudomallei
1992™ [Case report 1 43, male Melioidosis spleen Spleen needle biopsy Splenectomy
Ceftazidime,
trimethoprim-
sulfamethoxazole
IMycobacterium leprae
1993° [Case report 1 22, female Carpal tunnel syndrome [Nerve biopsy IDapsone, rifampin,
clofazimine
19927 |Case series 215 |NS Tuberculoid and Biopsy and skin smear INS
lepromatous leprosy
\Plasmodium species
1982" [Case series 357 NS One or more species 12 (3.4%) Peripheral blood smear INS
1993” |Case series 376 [Male 299 (74%)\One or more species 178 (47%) Peripheral blood smear Halofantrine
Female 77 \P. falciparum 93 (52%)
(26%)
<20 years 80
(20%)
19967 |Case series 401  [Male 289 (72%)(One or more species 187 (58%) Peripheral INS
Female 112 \P. falciparum 62 (33%) blood smear
(28%)
Trichinella spiralis
1986™ [Case series ‘24 F\IS ‘Tn'chinosis Serology F\IS
Muscle biopsy
\Entamoeba histolytica
19907 [Case report ‘l ‘32, male [Liver abscess Liver histology [Liver resection
Metronidazole
\Schistosoma_japonicum
1988% [Case report 1 25, male Hepatic fibrosis ILiver biopsy Praziquantel
Sclerotherapy
Splenorenal shunt
Taenia solium
1978” [Case report ‘l ’43, male ‘Spinal cysticercosis ‘Cyst biopsy and histology ~ [Laminectomy
Cystectomy
\Salmonella typhi
1979™ [Case report 1 P25, female [Salmonella typhi Blood cultures [Ampicillin
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DISCUSSION

The 22 reports of 5222 Khmer patients with infections
in the US included 8 studies of gastrointestinal parasites.
The majority of Khmer patients in the 8 studies had
arrived within less than a year from Cambodia or from
refugee camps in Thailand. Nearly 50% of the recently
arrived Khmer patients had an infection with a
gastrointestinal parasite and of particular interest are
infections with Strongyloides stercoralis in up to a third
of Khmer patients. This nematode can be asymptomatic
for years, but if the patient becomes
immunocompromised, e.g., during treatment with
corticosteroids or other immunosuppressive
medications, the infection can disseminate throughout
the body with a mortality of up to 87%.” Therefore
infection with Strongyloides stercoralis and possible
treatment should be considered in all Khmer patients
especially when immunosuppressive drugs will be used.

Three case reports of 3 female Khmer patients
described extrapulmonary tuberculosis infections of the
peritoneum, miliary tuberculosis and entercolitis in
young patients (17-28 years). In one study of Khmer
immigrants in the US 54% had a positive tuberculin skin
reaction® indicating that over 50% of Khmer patients
have latent tuberculosis. Therefore infection with
Mycobacterium tuberculosis is common, similar to
many immigrants from developing countries, and
should always be considered in the differential diagnosis
not only for pulmonary tuberculosis, but also for other
infections of e.g. brain, bone, and bowel.

Two reports described over 216 Khmer
patients with leprosy suggesting that a substantial
number of Khmer immigrants can be infected and could
have undiagnosed infection with Mycobacterium leprae.
Leprosy can present with hypopigmented macules, or
skin changes similar to e.g. tinea corporis or eczema and
not all clinicians may consider leprosy as the cause and
investigate accordingly. Delay of diagnosis of leprosy is
common in the US.

It is not possible for most clinicians to be
familiar with the above and other infections in
Cambodia (e.g., schistosomiasis, trichinellosis, spinal
cysticercosis). The available information sources
textbooks, bibliography database (e.g. Pubmed), and
travel medicine databases (e.g. Mdtravelhealth.com)
however do not specifically provide relevant
information according to country of origin and country
of residence of patients.

A relevant database could be developed
similar to National Center for Biotechnology
Information (NCBI) and the Online Mendelian
Inheritance in  Man (http://www.ncbi.nlm.nih.gov/
omim), e.g., a search for patients originally from
Cambodia living in the US could report that in the US a
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third of Khmer immigrants (Table-1) were found to
have infection with Strongyloides stercoralis.

in the listed studies. Or as part of the
differential diagnosis of tinea corporis a search result
could highlight leprosy and the 2 studies (Table).

However, it should be emphasized that the
collected reports in this review are up to 30 years old
and that case reports and case series commonly present
unusual infections and presentations.

In summary, published infectious diseases
reports of Khmer patients in the US were reviewed and
revealed different infections of interest to clinicians, but
not all commonly encountered in the US. A country-
specific infectious diseases database for origin and
current residence of Khmer and other immigrant
patients would provide useful information currently not
easily available to clinicians.

REFERENCES

1. Gryseels B, Polman K, Clerinx J, Kestens L. Human
schistosomiasis. Lancet 2006;368:1106—18.

2. Fevre EM, Wissmann BV, Welburn SC, Lutumba P. The burden
of human African trypanosomiasis. PLoS Negl Trop Dis
2008;2(12):€333.

3. Koss SD, Reardon TF, Groves RJ. Recurrent carpal tunnel
syndrome due to tuberculoid leprosy in an Asian immigrant. J
Hand Surg Am 1993;18:740-2.

4. Mastro TD, Redd SC, Breiman RF. Imported leprosy in the
United States, 1978 through 1988: an epidemic without
secondary transmission. Am J Public Health 1992;82:1127-30.

5. Olsen A, van Lieshout L, Marti H, Polderman T, Polman K,
Steinmann P, ef al. Strongyloidiasis--the most neglected of the
neglected tropical diseases? Trans R Soc Trop Med Hyg
2009;103:967-72.

6.  Nutman TB, Ottesen EA, Ieng S, Samuels J, Kimball E, Lutkoski
M, et al. Eosinophilia in Southeast Asian refugees: evaluation at
areferral center. J Infect Dis 1987;155:309-13.

7. Ooi WW, Moschella SL. Update on leprosy in immigrants in the
United States: status in the year 2000. Clin Infect Dis
2001;32:930-7.

8. Nwanyanwu OC, Moore JS, Adams ED. Parasitic infections in
Asian refugees in Fort Worth. Tex Med 1989;85:42-5.

9.  Buchwald D, Lam M, Hooton TM. Prevalence of intestinal
parasites and association with symptoms in Southeast Asian
refugees. J Clin Pharm Ther 1995;20:271-5.

10. Hoffman SL, Barrett-Connor E, Norcross W, Nguyen D.
Intestinal parasites in Indochinese immigrants. Am J Trop Med
Hyg 1981;30:340-3.

11. Molina CD, Molina MM, Molina JM. Intestinal parasites in
Southeast Asian refugees two years after immigration. West J
Med 1988;149:422-5.

12.  Lerman D, Barrett-Connor E, Norcross W. Intestinal parasites in
asymptomatic adult Southeast Asian immigrants. J Fam Pract
1982;15:443-6.

13.  Roberts NS, Copel JA, Bhutani V, Otis C, Gluckman S. Intestinal
parasites and other infections during pregnancy in Southeast
Asian refugees. J Reprod Med 1985;30:720-5.

14.  Lurio J, Verson H, Karp S. Intestinal parasites in Cambodians:
comparison of diagnostic methods used in screening refugees
with implications for treatment of populations with high rates of
infestation. J Am Board Fam Pract 1991;4:71-8.

15. Case records of the Massachusetts General Hospital. Weekly
clinicopathological exercises. Case 40-1986. A 28-year-old
Cambodian immigrant woman with recent fever and abdominal
distention. N Engl J Med 1986;315:952-6.

http://www.ayubmed.edu.pk/JAMC/23-3/Florian.pdf 151



16.

17.

18.

19.

20.

Case records of the Massachusetts General Hospital. Weekly
clinicopathological exercises. Case 48-1986. A 20-year-old
Cambodian immigrant with systemic lupus erythematosus and
respiratory distress. N Engl J Med 1986;315:1469-77.

Case records of the Massachusetts General Hospital. Weekly
clinicopathological exercises. Case 44-1991. A 17-year-old
Cambodian girl with recurrent abdominal pain and a tender mass
in the right lower quadrant. N Engl J Med 1991;325:1295-302.
Case records of the Massachusetts General Hospital. Weekly
clinicopathological exercises. Case 40-1992. A 43-year-old
Cambodian man with several years of recurrent bouts of fever
and abdominal pain. N Engl ] Med 1992;327:1081-7.

Guerrero IC, Chin W, Collins WE. A survey of malaria in
Indochinese refugees arriving in the United States, 1980. Am J
Trop Med Hyg 1982;31:897-901.

Centers for Disease Control and Prevention (CDC). Malaria in
Montagnard refugees—North Carolina, 1992. MMWR Morb
Mortal Wkly Rep 1993;42:180-3.

21.

22.

23.

24.

25.
26.

J Ayub Med Coll Abbottabad 2011;23(3)

Paxton LA, Slutsker L, Schultz LJ, Luby SP, Meriwether R,
Matson P, et al. Imported malaria in Montagnard refugees
settling in North Carolina: implications for prevention and
control. Am J Trop Med Hyg 1996;54:54-7.

Stehr-Green JK, Schantz PM. Trichinosis in Southeast Asian
refugees in the United States. Am J Public Health 1986;76:1238-9.
Case records of the Massachusetts General Hospital. Weekly
clinicopathological exercises. Case 7-1989. A 32-year-old man of
Cambodian origin with a hepatic mass. N Engl J Med
1990;322:454-60.

Case records of the Massachusetts General Hospital. Weekly
clinicopathological exercises. Case 27-1988. A 25-year-old
Cambodian native with hematemesis. N Engl J Med
1988;319:37-44.

Firemark HM. Spinal cysticercosis. Arch Neurol 1978;35:250-1.
Dacso C. A sick cambodian refugee. Hosp Pract
1979;14(11):38,42,46.

Address for Correspondence:
Dr. Pilsczek, Division of Infectious Diseases, Khmer Soviet Friendship Hospital, Phnom Penh, Cambodia.
Email: fh.pilsczek@gmail.com

152

http://www.ayubmed.edu.pk/JAMC/23-3/Florian.pdf



