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Short Report: Asymptomatic Intestinal Amebiasis in Japanese HIV-1–Infected Individuals
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Abstract. Seventy-one asymptomatic human immunodeficiency virus-1 (HIV-1) -infected individuals who underwent
colonoscopy for detection of diseases other than amebiasis were included in this study. Ulcerative lesions caused by
Entamoeba histolytica were identified by colonoscopy and biopsy in 11.3% (8 of 71) of individuals. Stool microscopic
examination hardly identified Entamoeba, whereas serum antibody against E. histolytica was often elevated in patients
with subclinical intestinal amebiasis. Human leukocyte antigen (HLA) class II allele against E. histolytica infection
(DQB1*06:01) was frequently identified in these patients. This study emphasizes the endemic nature of E. histolytica
infection in our cohort and the difficulties in epidemiological control.

INTRODUCTION

Invasive amebiasis caused by Entamoeba histolytica is the
second most common cause of parasite infection-related
mortality worldwide, accounting for 40,600 to 73,800 deaths
annually.1 Recent studies indicated that invasive amebiasis is
prevalent in not only developing countries, where food or
water is contaminated with stool, but also, East Asian devel-
oped countries, including Japan, as a sexually transmitted
infection.2–5 We reported previously high seropositivity for
E. histolytica among asymptomatic human immunodeficiency
virus-1 (HIV-1)-infected individuals in Japan and showed rela-
tively high incidence of invasive amebiasis in that population,
probably because of exacerbation of subclinical infection.6

Other groups also reported that serum antibody against
E. histolytica can be elevated, even in asymptomatic-infected
individuals, and that seroconversion was seen in the absence of
any symptoms in longitudinal follow-up in endemic areas.7

These results indicate that subclinical infection of E. histolytica
is frequent in high-risk populations, making it difficult to
control E. histolytica endemicity.
Evidence suggests that human leukocyte antigen (HLA)

type plays a role in amebiasis. For example, Duggal and
others8 reported previously that HLA DQB1*0601 seemed
to provide protection against E. histolytica infection in
Bangladeshi children.
This cross-sectional study was designed to determine the

prevalence of ulcerative lesions associated with E. histolytica
infection in asymptomatic HIV-1–infected individuals in
Japan. We also examined the pathogenesis of subclinical
intestinal amebiasis and the role of HLA genotypes.

MATERIALS AND METHODS

Ethics statement. The study was approved by the Human
Research Ethics Committee of our hospital, the National
Center for Global Health and Medicine in Tokyo. The study
was conducted according to the principles expressed in the
Declaration of Helsinki. Written informed consent was

obtained from all participants. No children were included in
the study.
Study design and participants. This cross-sectional study

included HIV-infected patients who underwent colonoscopy
between June of 2010 and June of 2013. One week before
colonoscopy, each patient filled out a questionnaire about
lower gastrointestinal symptoms based on the Gastrointesti-
nal Symptom Rating Scale (GSRS) rating on a seven-graded
Likert scale.9 Asymptomate for lower gastrointestinal dis-
eases was defined as GSRS scores of one or two for three
questions on the diarrhea syndrome domain (diarrhea, loose
stools, and urgent need to defecate) and one question on
bloody stool.10 Serum antibody testing against E. histolytica
was performed in all participants on the day of colonoscopy.
Serum antibody was tested by indirect fluorescent antibody
assay using whole E. histolytica antigen according to the pro-
tocol described in the instruction sheet of the approved kit
(bioMerieux, SA). Seropositivity was defined as positive
response in a serum sample diluted at 1:100 ( +100), and anti-
Eh titer was determined by the highest dilution for the positive
response. HLA type was determined by standard sequence-
based genotyping (HLA Laboratory, Kyoto, Japan). The diag-
nosis of subclinical intestinal infection of E. histolytica was
established on confirmation of one or two of the following two
criteria: (1) identification of amebic trophozoites in biopsy
specimens from gross ulcerative lesions obtained during colo-
noscopy and/or (2) no pathogens identified in biopsy specimens
of gross ulcerative lesion, which were compatible with amebic
ulcer,11 but ulcerative lesion resolved completely after metro-
nidazole monotherapy as confirmed by colonoscopy.
Statistical analysis. The patients’ characteristics and serum

positivities for anti-E. histolytica antibody were compared
using c2 or Mann–Whitney U test for qualitative or quantita-
tive variables, respectively. Statistical significance was defined
as two-sided P value < 0.05. All statistical analyses were per-
formed using The Statistical Package for Social Sciences
(SPSS Inc., Chicago, IL).

RESULTS

Study population. In total, 380 HIV-1–infected individuals
were enrolled during the study period, and 71 patients met the
criteria of no symptoms for lower gastrointestinal diseases
according to the GSRS. The most common reason for colo-
noscopy was colorectal cancer screening (N = 48), whereas
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the other 23 patients underwent colonoscopy for evaluation of
progression of malignancies or infections (e.g., malignant lym-
phoma, Kaposi’s sarcoma, tuberculosis, and cytomegalovirus)
(Figure 1).
Frequency of intestinal amebic infection among asymptom-

atic HIV-1–infected individuals. Amebic colitis was confirmed
in eight (11.3%) cases. Gross ulcerative lesions were identified
by colonoscopy in all eight cases. Amebic trophozoite was
identified in the biopsy specimens of five cases (Figure 2).
Although amebic trophozoites were not identified in the biopsy
specimens of the other three cases, their sera were positive for
antibody against E. histolytica. In all patients, the ulcerative
lesions resolved completely after metronidazole monotherapy.
Clinical features and presentation of patients with and with-

out intestinal amebic infection. As shown in Table 1, patients
with amebic intestinal ulcerative lesions tended to be youn-
ger, be male homosexuals, have low CD4 counts, and have
high HIV-RNA levels, although these differences were not
statistically significant. Multiple ulcerative lesions were found
in four cases (50%), and the most frequently involved loca-
tion was the cecum (five cases; 62.5%). Serum antibody
against E. histolytica was positive in 7 of 8 (87.5%) patients
with amebic intestinal ulcerative lesions compared with posi-
tivity in only 11 of 63 (17.5%) patients without amebic ulcer-
ative lesions (Table 2).
From the limited data on fecal occult blood testing (FOB)

and stool microscopic examination before treatment in cases
with amebic ulcerative lesions, FOB was positive in two of
three cases (66.7%), and the cyst form, not trophozoite form,
Entoamoeba was found in only one of four cases (25%).
HLA class II allele frequencies in patients with and without

subclinical intestinal amebiasis. HLA data were available for
57 patients (7 of 8 patients with amebiasis and 50 of 63 patients
without amebiasis) in our study. We investigated the relation
between HLA alleles identified in more than five patients (fre-
quency > 10%) and subclinical intestinal amebiasis. HLA
DQB1*06:01 allele was significantly more frequent in patients
with subclinical intestinal amebiasis than those without it

(Table 3). All the HLA DQB1*06:01 holders were heterozy-
gotes. The frequency of the HLA DRB1*15:02 allele was also
significantly higher in patients with subclinical intestinal ame-
biasis (P = 0.05); 7 of 10 patients with HLA DQB1*06:01 also
held HLA DRB1*15:02. No colonic amebic ulceration was
detected in DQB1*06:01 (−)/DRB1*15:02 (+) patients. Thus,
DQB1*06:01 seemed to be the primary HLA allele associated
with subclinical intestinal amebiasis in the study population.

DISCUSSION

The pathogenesis of amebiasis remains unclear, including
the incubation period after cyst ingestion and the mechanism
of spontaneous remission. We reported previously high sero-
prevalence of E. histolytica (21.3%) in HIV-1–infected indi-
viduals and that the majority of these patients (78.3%) had
no history of invasive amebiasis. In that study, the patients
were considered to be at high risk for developing symptom-
atic amebic infection in longitudinal follow-up (about 20%
within the first 1 year of the follow-up period).6 Based on
those results, we speculated the presence of subclinical intes-
tinal amebiasis in patients positive for antibody against
E. histolytica in the serum resulting in high frequency of
symptomatic amebic diseases thereafter, although we did
not identify the lesions of E. histolytica in these individuals
in that study. However, Okamoto and others12 reported that
intestinal ulcerative lesions of E. histolytica were rare based
on colonoscopic examination in the general population in
Japan with positive FOB (0.1%; 4 of 5,193). Our group
reported previously that patients with cecal amebic ulcers
were sometimes asymptomatic.11 In this regard, however,
the clinical significance of E. histolytica infection in asymp-
tomatic individuals had not been fully assessed. In this study,
we identified gross amebic ulcers by colonoscopy in 11.2% of
asymptomatic HIV-1–infected individuals.
Detection of intestinal amebiasis in asymptomatic individ-

uals is important for not only treatment but also, epidemiolog-
ical control, especially in endemic areas, because individuals

Figure 1. Flow diagram of the patient recruitment process. Lower abdominal symptoms were collected based on the GSRS rating on a seven-
graded Likert scale at 1 week before colonoscopy.
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with intestinal amebic ulcers can act as a reservoir for
E. histolytica. However, it is sometimes difficult to identify
amebiasis in these individuals, because they lack typical
abdominal symptoms related to amebiasis, such as tenesmus,
diarrhea, and dysentery. Moreover, our results showed that

stool microscopic examination hardly identified amebiasis in
these individuals. FOB is more sensitive than stool micro-
scopic examination. However, FOB was positive in 72.7%
(16 of 22) of patients free of amebic ulceration. Serum antibody
against E. histolytica might be a sensitive marker of amebic
ulcer in asymptomatic individuals. However, low titers of serum
antibody were frequently found in individuals without amebic
ulcer. The optimal cutoff value of antibody titer for amebic
ulcer is still unclear (for cutoff titer of +100, sensitivity is
87.5%, and specificity is 82.5%, whereas for cutoff titer +400,
sensitivity is 75.0%, and specificity is 95.2%) (Table 2).
Interestingly, our analysis showed high frequency of HLA

DQB1*06:01 heterozygote in patients with subclinical intesti-
nal amebiasis. This allele was reported previously to provide
protection against E. histolytica infection in Bangladeshi
patients.8 One possible explanation is that ulcerative lesions
couldoccur asymptomatically inpatientswithHLADQB1*06:01
and that their immune system could prevent the development of
invasive disease from E. histolytica, resulting in the high fre-
quency of subclinical intestinal amebiasis observed in our cross-
sectional analysis. Genetic differences between Bangladeshi and
Japanese patients should also be considered. HLADQB1*06:01
and DRB1*15:01 were the most common haplotypes in
Bangladesh, although they were not identified in our patients.

Figure 2. Histopathological findings in subclinical intestinal ame-
biasis. Colonic tissue section was obtained during colonoscopy from a
representative asymptomatic patient. E. histolytica on the surface of
large-intestinal mucosa was clearly stained with periodic acid-Schiff
(PAS) staining (green arrows). (A) Hematoxylin-eosin staining, +100.
(B) Higher magnification of the boxed area in A. Hematoxylin-eosin
staining, +400. (C) PAS staining, +400.

Table 1

Characteristics of patients with and without subclinical intestinal
amebiasis

Amebiasis No amebiasis P value

n 8 63
Age (years),
median (range)

39 (27–62) 51 (26–81) 0.07

Male sex (%) 8/8 (100%) 56/63 (88.9%) 1.00
Men who have sex
with men (%)

8/8 (100%) 44/63 (69.8%) 0.10

Past history
of amebiasis (%)

0/8 (0%) 7/63 (11.1%) 1.00

CD4/mL,
median (range)

301 (70–584) 436 (21–1,697) 0.28

HIV-RNA (LC/mL),
median (range)

4.02 (UD–5.41) UD (UD–5.85) 0.09

LC/mL = log 10 copies per milliliter; UD = undetectable.

Table 2

Clinical presentation of patients with and without subclinical
intestinal amebiasis

Amebiasis No amebiasis P value

n 8 63
Serum positivity for
anti-E. histolytica
antibody (%)

7/8 (87.5%) 11/63 (17.5%) < 0.001

< +100 1 52

+100 1 5

+200 0 3

+400 3 2

+800 1 1

+1,600 2 0
Site of intestinal amebiasis
Cecum 5
Ascending 3
Transverse 1
Descending 0
Sigmoid 1
Rectum 4
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Additional studies are needed to examine the effects of host
genetic factors on E. histolytica infection and the development
of invasive disease. Interestingly, not only HLA but also, muta-
tion of the leptin receptor were reported to be associated with
amebic infection.13

In conclusion, intestinal amebic ulcerative lesions were fre-
quently found in asymptomatic HIV-1–infected Japanese indi-
viduals who could otherwise act as reservoirs for new infection
in other high-risk populations. Additional studies of subclinical
infection are needed to control the E. histolytica endemicity.
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