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Entamoeba spp.

• Three species that cause intestinal infection
– Pathogenic: E. histolytica
– Non-pathogenic: E. dispar and E. moshkovskii

• Most of the persons infected with E. histolytica
are asymptomatic.

• Only E. histolytica causes invasive diseases 
and induces antibody responses
– Asymptomatic infection will induce production of anti-

E. histolytica antibodies

• Amebiasis= E. histolytica infection (WHO, 1997)

Haque R, et al. N Engl J Med 2003;348:1656-73.
Stanley SL Jr. Lancet 2003;361:1025-34.
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Diagnosis of Amoebiasis
Tanyuksel M, et al. Clin Microbiol Rev 2003;16:713-29.

Test Colitis Liver abscess

sensitivity specificity sensitivity

Microscopy (stool) <60% 10-50% <10%

Microscopy (abscess) NA NA <25%

Serum antibody (ELISA) >90% >85% 70-80% (acute); 
>90% (convalescent)

Antigen detection (stool) >95% >95% NA

Antigen detection (serum) 65% (early) >90% 75%

PCR >70% >90% No done
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Invasive amebiasis: an emerging parasitic disease in patients 
with HIV infection in an endemic area of amebic infection

Hung CC, et al. AIDS 1999;13:2421-8.

34-year-old male was seen because of fever 
and dysentery

• Receiving antiretroviral therapy with good immune 
recovery

• Stool OB (4+)
• Multiple colon ulcers
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34-year-old male was seen because of 
fever and dysentery

Western Blot showing 
seroconversion for HIV in a male 
homosexual who was hospitalized 
due to amebic liver abscess and 
colitis with intestinal perforation. 
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Amoebiasis and HIV Infection
• In Western Countries

– Invasive amoebiasis is rare among persons at high risk for HIV 
infection in the western countries

• As many as 20-40% of the homosexual men attending STD 
clinics are colonization with E. dispar .

• Oral-anal sex contact is associated with E. histolytica (E. 
dispar) infection

– 34,060 HIV-infected persons enrolled in a retrospective medical 
record review study in the US

• Overall infection rate of amoebiasis, 0.3% (13.5 per 10,000 
PY)

• MSM and immigrants from endemic areas were at risk

Keystone JS, et al. CMAJ 1980;123:512-4.
Phillips SC, et al. N Engl J Med 1981;305:603-6.  
Ortego HB, et al. Sex Transm Dis 1984;11:59-63.
Makell EK, et al. Am J Trop Med Hyg 1984;33:239-45.
Allason-Jones E, et al. N Engl J Med 1986;315:353-6.
Sorvillo FJ, et al.  Am J Public Health 1986;76:1137-9.     
Christophersen J, et al. Dan Med Bull 1988;35:285-8.
Lowther SA, et al. Clin Infect Dis 2000;30:955-9.

Amoebiasis among MSM and patients with HIV 
Infection in Japan

• Higher rates of anti-amoeba seropositivity in Japanese 
MSM: 
– 13.4% (16/119)-20.4% (44/216) in MSM 
– 0.8% (1/120) in prostitutes
– 1% (1/100) in heterosexual men

• Nearly 80% of the 500-600 or more cases of amoebiasis 
diagnosed every year occur in MSM.

•

Takeuchi T, et al. Am J Trop Med Hyg 1987;36:321-4.
Takeuchi T, et al. J Infect Dis 1989;159:808. 
Takeuchi T, et al. Trans R Soc Trop Med Hyg 1990;84: 250-251.
Takamizawa S, et al. J Japan Assoc Infect Dis 1992;64:210-7. 
Ohnishi K, et al. Intern Med 1994;33:120-2.
Ohnishi K, et al. Epidemiol Infect 2004;132:57-60.
Nozaki T, et al. Arch Med Res 2006;37:277-9.
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Present characteristics of symptomatic Entamoeba histolytica infection 
in the big cities of Japan. Epidemiol Infect 2003;132:57-60.

Amoebic liver abscess in HIV-infected 
patients, Republic of Korea

Park WB, et al. Emerg Infect Dis 2007;13:516-7.
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Seroprevalence of E. histolytica in HIV-infected 
patients in China

Chen Y, et al. Am J Trop Med Hyg 2007;77:825-8.

• Sites: Shanghai city, Anhui and Henan provinces

• Methods: ELISA using crude antigen and a recombinant 
surface antigen, C-Ig1

• Subjects: 215 HIV-infected patients; 191 HIV-uninfected
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Amoebiasis in Australia
• Cases of locally-acquired invasive amoebiasis in MSM 

in Sydney
Stark D, et al. Emerg Infect Dis 2008;14:1141-3 .
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Amoebiasis reported to Centers for 
Disease Control, Taiwan, 2003-2008

Case distribution by age
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’04   ‘05      ‘06     ‘07      ‘08

35% 48% 35% 30% 31%

Correlation between amoebiasis and HIV

HIV Non-HIV

Male 58 88

Female 0 17
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Amebiasis and HIV infection in Taiwan

• Higher prevalence of intestinal colonization with 
E. histolytica among HIV-infected MSM than 
other risk groups and healthy volunteers

Hung CC, et al. Arch Intern Med 2005;165:409-15.

• Higher seroprevalence of E. histolytica infection 
among HIV-infected MSM than persons with GI 
discomfort seeking medical care and healthy 
controls

Tsai JJ, et al. Am J Trop Med Hyg 2006;74:1016-9.

Seroprevalence of E. histolytica infection by 
Age in Four Study Populations
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Tsai JJ, et al. Am J Trop Med Hyg 2006;74:1016-9. 
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Association of amebic liver abscess and HIV 
infection in Taiwanese subjects

Hsu MS, et al. BMC Infect Dis 2008;8:48.
HIV-infected 

Aims
• To investigate incidence of E. histolytica

infection among HIV-infected persons

• To investigate the prevalence of and risk factors 
for amoebiasis among men who have sex with 
men

• To investigate the genetic relatedness of the E. 
histolytica isolates

• To describe the clinical manifestations of 
invasive amoebiasis and the response to anti-
amoebic therapy



2009/9/2

11

Methods
• Indirect hemagglutination assay: titer� 128 

as positive
• Specific stool antigen assay for E. 

histolytica (ENTAMOEBA TEST, TechLab, 
Branchburg, NJ) 

• PCR and sequencing
• Medical record review

HIV-infected persons, 

1994-2005, N=1109

Medical record review 
of IA, 1994-2005, 

N=64 (67 episodes)

Sero-prevalence of 
amebiasis, 1994-2005, 

N=991

Incidence of intestinal 
E. histolytica infection, 

2001-2006, N=264

Sero-incidence of      
E. histolytica infection, 

1994-2005, N=647

Prevalence of intestinal 
E. histolytica infection, 

2001-2005, N=469

Sero-negative at 
baseline and with � 2 

blood samples

Antigen/PCR-negative 
at baseline and with � 2 

stool samples

Figure. Study population of HIV-infected patients at the NTUH, 1994-2005
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Sero-incidence of E. histolytica infection in 
HIV-infected persons

• Sero-incidence study
– 647 sero-negative at baseline 
– Median interval between two blood samples, 1049 

days (range, 350-4316). 
– 21/647 (3.2%) seroconverted; all were MSM

• Median interval, 1507 days (range, 350-2546).
• 5.1% (21/413) MSM seroconverted, compared with 

heterosexuals 0% (0/203) (P=0.0004)
• Incidence rate for MSM, 1.44 per 100 PY (95% CI, 

0.89, 2.20) (P<0.0001)

Incidence of intestinal E. histolytica infection in 
HIV-infected persons

Variable Results, N (%)

Patients tested
MSM
Others

264
165 (62.5)
99 (37.5)

Patients with E. histolytica infection
MSM
Others

9 (3.4)
8 (4.8) [incidence rate: 3.16 per 100 PY]
1 (1.0) [0.68 per 100 PY]
[OR: 4.083 (95% CI, 0.5025, 33.18) ]

Median intervals between two stool 
sample collection, (range), d

287 (IQR, 221-393)

Patients who were infected with E. 
histolytica infection

seroconverted
Patients who were not infected

seroconverted

9 (3.4)

6/9 (66.7)
2/255 (0.78)
[*OR, 251 (95% CI, 35.22, 1789 )]
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Increased risk for E. histolytica infection and invasive amoebiasis 
in HIV seropositive men who have sex with men in Ta iwan

Hung CC, et al. PLoS NTD 2008;2:e175.

Variable (No. with data) N (%); median (range)

Homosexual/bisexual 56/64 (87.5%)

Age, yr 34 (21-72)

CD4 cell count, x  106 cells/L
Plasma HIV RNA load at IA, log10 copies/ml

208 (6-805)
5.0 (1.7-6.1)

HIV infection and IA concurrently diagnosed 29 (45.3)

AIDS at IA diagnosis (60) 30 (50.0)

Clinical manifestations
Fever (63)
Diarrhea (65)
Watery stool (62)
Dysentery (63)
Abdominal Pain (63)
Right upper quadrant pain (63)
Cough (63) 

45 (71.4)
46 (70.8)
31 (50)
13 (20.6)
39 (61.9)
20 (31.7)
8 (12.7) 

Treatment-time to defervescence, median (range), d
Metronidazole monotherapy: 21 (37.5%) 
Combination therapy: 35 (62.5%) 

3 (1-6)
2 (0-10)

Clinical characteristics of 64 patients with 67 episodes of invasive amoebiasis (IA)



2009/9/2

14

Clinical manifestations and treatment 
outcome of IA in HIV-infected patients

• 67 episodes of IA in 64 patients (4.7%)
– 40 (60.6%) liver abscesses, 52 (77.6%) amebic 

colitis, and 25 (37.9%) both liver abscesses and 
colitis 

– In 8 (12.1%) patients, a surgical intervention was 
needed for management of complications: intestinal 
perforation (3), subphrenic abscess (2), rupture of 
liver abscess (2), empyema (1), and hepatogastric 
fistula (1). 

– Defervescence occurred after 2-3 days of 
metronidazole (or combined) therapy.

– No deaths occurred.

Cost-Effectiveness of Detection of Intestinal Amebi asis Using Serologies and 
Specific Amebic Antigen Assays among Persons with o r without human 

Immunodeficiency Virus Infection

Persons with IHA assays, 
N=2887

Persons with both IHA and 
amebic antigen assays, 

N=345

IHA (+)/Antigen (+)
N=24

IHA (+)/Antigen (-)
N=12

IHA (-)/Antigen (+)
N=2

IHA (-)/Antigen (-)
N=307

HIV serostatus:
HIV (+): 376
HIV (-): 2511
Risk behavior:
MSM: 1237
Non-MSM or unknown: 
1650

HIV serostatus 
HIV (+): 299
HIV (-): 46
Risk behavior:
MSM: 249
Non-MSM or unknown: 
96

Seroprevalence of Entamoeba 
histolytica infection: 
HIV (+) MSM: 10.1% (28/277)
HIV (-) MSM: 2.0% (19/960)
Non-MSM or unknown: 0.36% 
(6/1650)

24/36 vs. 2/309, OR, 307

Chang SY, et al. J Clin Microbiol 2008;46:3077-9.
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Amoebiasis among Patrons Visiting Gay 
Saunas in Taiwan

Hung CC, et al. HIV Med 2008;9:787-9.

• A cross-sectional survey 
– questionnaire interview 
– indirect hemagglutination assays (208)
– specific E. histolytica antigen assays (120 rectal swab 

specimens)
• More than 70% of the patrons had oral-anogenital 

sex, and only 20% used condoms during oral-
anogenital contact

• Amoebiasis was detected among 3.8% and 3.3% of 
the patrons by serologies and antigen assays, 
respectively

• Seroprevalence of E. histolytica infection in 2004
– IHA, 5.7%

Ko NY, et al. Sex Transm Dis 2006;33:467-73.

Amoebiasis in persons at risk for HIV transmission: 
a case-control study
Wu PY, et al. EACS’09 (submitted)

• April 2006-July 2009, 4058 VCT clients received 
serologic tests for HIV, syphilis, and E. histolytica using 
indirect haemagglutination (IHA) assay. 
– 55 (1.2%) were seropositive for E. histolytica; 220 

controls were identified. 

– In multiple logistic regression, risk factors for 
amoebiasis 

• Older age (per 1-year increase, odds ratio [OR], 1.103; 95% 
CI, 1.046, 1.164), 

• MSM (OR, 9.184; 95% CI, 2.222, 37.966) 
• Oral-anal sex (OR, 3.369; 95%CI, 1.400, 8.109)
• HIV infection (OR, 1.866; 95% CI, 0.503, 6.923)
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Implications

• Amoebiasis is a sexually-transmitted 
disease among MSM in industrialized 
countries.

• HIV testing and counseling should be 
provided to persons diagnosed with 
amoebiasis in developed countries.

Longitudinal study of intestinal E. histolytica infections in 
asymptomatic adult carriers. J Clin Microbiol 2003;41:4745-50.
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A possible cluster of sexually transmitted E. histolytica: 
genetic analysis of a highly virulent strain

Salit IE, et al. Clin Infect Dis 2009;49:346-53.
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Metabolic Syndrome in HIV-infected Patients in 
Taiwan: A Cross-Sectional Survey

• 927 patients were enrolled at three hospitals
– Age, 39.4 years (SD, 10.8)
– Male sex, 94.6%
– Current smokers, 32.8%; ex-smoker, 26.6%
– BMI, 22.6 (SD, 3.2)

• BMI� 27, 8.1%

• 780 (84.1%) receiving HAART
– CD4>350, 64.7%
– Plasma HIV RNA load<400 copies/ml in the patients 

taking HAART, 76.7%
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Metabolic Syndrome in HIV-infected Patients in 
Taiwan: A Cross-Sectional Survey

• 8.4% taking anti-hypertensives
• 10.9% taking lipid-lowering agent(s)
• Fasting glucose � 110 mg/dl, 11.3%

– � 100 mg/dl or receipt of oral hypoglycemics or 
insulin replacement, 25.4%

• Total cholesterol, 186.2 (SD, 46.6)
– � 240 mg/dl, 9.5%

• Triglyceride, 214.8 (SD, 264.6)
– TG � 250 mg/dl, 26.3%
– TG � 500 mg/dl, 5.8%

Prevalence of dyslipidemia in HIV-infected
persons receiving HAART
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Metabolic Syndrome in HIV-infected Patients in 
Taiwan: A Cross-Sectional Survey

• By NCEP ATP-III criteria for metabolic syndrome 
(waist circumference, triglyceride, HDL-C, blood 
pressure, fasting glucose)
– 260/927 (28.0%) had metabolic syndrome

• By Framingham equation for 10-year risk for 
CAD
– Males: � 10%, 16.4%; � 20%, 6.4%
– Females: � 10%, 6.0%; � 20%, 2.0%

Association of SNP3 and c.553G>T of APOA5 with 
hypertriglyceridemia after treatment with HAART containing 

PI in HIV-Infected Individuals in Taiwan
Chang SY, et al. Clin Infect Dis 2009;48:832-5.

• PI-based (n=139) and NNRTI-based HAART (n=171)
– Risk factors for hyper-triglyceridemia

• baseline TG level (P<0.0001)
• male gender (P=0.0035)
• APOA5 c553G>T variant carriers (P=0.0055) 
• APOA5 SNP3 variant/c553G>T wild-type carriers 

(P=0.004) who received PI-based regimen

– the SNP3/ c.553G>T variant carriers receiving PI-
based HAART had the highest risk of development of 
progressive hyper-triglyceridemia over time (adjusted  
OR, 44.23; 95% CI, 3.61, 542.01).  
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Metabolic complications in HIV-infected patients 
receiving antiretroviral therapy

• At least one third developed moderate to severe 
lipodystrophy

• Severe, fatal lactic acidosis
– Incidence: 5.1 per 1000 PY on ART (95% CI, 4.5-5.5)

Sheng WH, et al. Int J STD AIDS 2004

• Reduced bone mineral density
– 39.2% with reduced BMD

Hung CC, et al. IAS 2004

• Osteonecrosis (avascular necrosis; AVN)
– Overall incidence, 3.4 per 1000 PY

Ho YC, et al. Jpn J Infect Dis 2007

• Incident diabetes mellitus
– 13.1 per 1000 PYFU (95% CI, 9.8-17.1) 
– General population: 1.97 per 1000 PYFU

Lo YC, et al. HIV Med 2009
Tseng CH, et al. Diabetologica 2006


