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Abstract

This retrospective study was undertaken to evaluate Entamoeba histolytica infections in suspected cases of amoebiasis for six years

(2014-2019) from diagnostic samples received at the Parasitology Unit, IMR. A total of 1248 serum samples were involved, compris-

ing subjects from 0 to 90 years old with a mean age of 48.7 + 18.8 years old. From the analysis, 28.5% (356/1248) were seropositive
for anti-E. histolytica IgG antibody. Of these, 32.7% (310/947) of seropositivity was due to an amoebic liver abscess (ALA), and 15.3%

(46/301) of positive cases were related to other symptoms. More males (34.3%) acquired anti-E. histolytica antibody than a female

(15.2%) with a ratio of 2:1 and showed a statistical significance (p < 0.0001). Infection was more predominant in the adult age group

from 18-40 years old than in another age group. There was a significant association with the presence of amoeba antibodies con-

cerning the ethnicity of the patient with 25.4% of positive cases being from Malay ethnic (p < 0.05) followed by other ethnicities (p <

0.0001), respectively. This study highlights that amoebiasis infections are not uncommon in Malaysia and require a proper manage-

ment and intervention strategy to reduce the burden of the disease in the community.
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Introduction

Amoebiasis is a clinical disease caused by Entamoeba histolyti-
ca, a protozoan parasite from the family of Entamoebidae. World-
wide, it has been estimated that up to 50 million people are af-
fected by E. histolytica, primarily in developing countries, and it is
responsible for over 100,000 deaths a year [1]. Most infections are
asymptomatic, which may start with ingesting the mature cyst in
contaminated food or water, followed by transformation to motile
trophozoites in the small intestine and then the large intestine [2].
Afterward, the invasive intestinal disease may manifest in several
weeks with complaints of cramping, abdominal pain, watery or
bloody diarrhea, and weight loss [3]. Disseminated extraintestinal
manifestations such as liver abscess, pneumonia, purulent pericar-
ditis, and cerebral amoebiasis were also reported. E. histolytica is
unique among amoeba because of its ability to disrupt the intes-
tinal mucosa, causing intestinal disease, amoebic colitis, and the
capacity for hematogenous spread, resulting in potentially fatal

abscesses and extraintestinal diseases [3,4].

In Malaysia, waterborne protozoan disease like amoebiasis is
closely related to sanitation system and personal hygiene practic-
es, particularly in aboriginal settlements (Orang Asli) and rural ar-
eas. Orang Asli is the indigenous minority of West Malaysia, while
native people are indigenous people from multi ethnicities in East

Malaysia. Varied prevalence of E.histolytica/E.dispar/E.moshkvskii

has been reported in such areas. For example, E.histolytica/E.dispar
infection prevalence among Orang Asli tribes living in Perak, Pah-
ang, and Negeri Sembilan recorded a prevalence ranging from 1%
to 61% [5-9].

Diagnosis of amoebiasis infections in many countries relies
commonly on microscopic examination of stool samples for the
presence or absence of E. histolytica. Liver abscess is the most com-
mon manifestation of extraintestinal amoebiasis [10]. ELISA is the
most popular technique used to investigate the epidemiology of
symptomatic amoebiasis due to its reliability and ease of perfor-
mance [11]. Furthermore, serodiagnosis can detect infection (pres-
ent and past) in a broader timeline because IgG antibody titer does
not drop dramatically after recovery [12]. In Malaysia, most studies
focus on the prevalence of amoebiasis in aboriginal groups [6,8,13],
but the prevalence among hospitalized patients is generally under-
reported. The present study reviews the seroprevalence of amoebi-
asis attributed to E. histolytica in Malaysia and possible risk groups

and common clinical presentations for the disease.

Material and Methods
Data collection and analysis.

Archived data of amoeba serology analysed using ELISA kit
DRG® Entamoeba histolytica 1gG (DRG International Inc., NJ, USA)
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from 2014 to 2019 were retrieved. Hospitalized patients (1248
samples) with traceable biodata and complete clinical symptom
history were selected. The respective socio-demographic informa-
tion such as gender, age, and ethnicity were retrieved from patho-
logical forms. Ethnicity was grouped into five categories: Malay,
Chinese, Indian, Other ethnics (Orang Asli and Native people), and
non-Malaysian. Data were tabulated and analysed using Microsoft
Excel 2016 and IBM SPSS version 20 (SPSS Inc., Chicago, IL, USA).
Bar and line graphs were employed to illustrate the trend of amoe-
biasis over the years. The percentage described the studied popula-
tion’s characteristics, including seropositivity according to gender,
age, ethnicity, and clinical presentation. The Odds Ratio (OR) and
95% confidence interval (CI) were determined based on univari-
ate analysis to identify the potential association factors with the
presence of E. histolytica infection. P value <0.05 was considered

statistically significant.
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Result

As shown in figure 1, the annual seropositivity of amoebiasis
gradually increased from 24.6% in 2014 to 35.2% in 2018 and
declined in 2019 (23.6%). The average seropositivity rate for 6
years of analysis was 28.5% (356/1248). Concerning gender, male
samples recorded a significantly higher seropositivity rate (34.3%,
p < 0.0001) compared to their female counterparts (15.2%) as de-
picted in table 1. Besides, the seropositivity rate varied in different
age groups, ranging from 38.6% among 18-40 years of age to 8.3%
among subjects 7-12 years old. In terms of ethnicity, other ethnics
were the most significantly affected with a seropositivity rate of
56.3% (P < 0.0001) followed by Malay (25.4%, P < 0.005). The
top five reported clinical presentations in seropositive cases were
liver abscesses (32.7%), followed by cholangitis, other abscesses,
jaundice, and sepsis. About a quarter (86/356) of positive cases
recorded were from East Malaysia and three-quarters (270/356)
were from West Malaysia.
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Figure 1: Annual amoeba seropositivity rate from suspected amoebiasis patients investigated by IMR from 2014 to 2019.

AR Total samples (n = 1248) | Seropositivity rate(n = 356) Univariate analysis
n % % 0dd Ratio (95% CI) P-value
Gender
Male 872 69.9 299 34.3 2.26(1.6623-3.0777) <0.0001
Female 376 30.1 57 15.2 1 -
Age group
<6 36 2.9 30.5 3.6667(0.7457- 18.0297) 0.1098
7-12 24 1.9 8.3 1 -
13-17 15 1.2 13.3 1.6000(0.2032-12.5968) 0.6553
18-40 324 26.0 125 38.6 4.6296(1.0782 -19.8794) 0.0393
41-60 470 37.7 129 27.4 0.7404(0.1668-3.2869) 0.6927
61 and above 357 28.6 81 22.7 2.7227(0.6307-11.7537) 0.1795
Unknown 22 1.8 27.3 3.2727(0.5969 -17.9451 0.1721
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Region
West Malaysia 1088 87.2 270 24.8 0.4617(0.3441-0.6195) <0.0001
East Malaysia 160 12.8 86 53.8 1 -
Ethnic
Malay 773 61.9 196 25.4 1.9681(1.2170-3.1828 0.0058
Chinese 163 13.1 21 12.9 1 -
Indian 75 6.0 19 25.3 1.663(0.9980-3.8742) 0.0507
Other Ethnics 135 10.8 76 56.3 4.3697(2.5609 - 7.4560) | <0.0001
Non-Malaysian 102 8.2 44 43.1 3.3448(1.8827-5.9547) <0.0001
Clinical symptom
Liver abscess 947 84.5 310 32.7 4.2555(0.5544-32.6632) 0.1637
Other abscesses 15 1.3 4 26.7 3.4667(0.3428-35.0572) 0.2923
Other infection 16 1.4 2 12.5 1.6250(0.1321-19.9872) 0.7046
Jaundice 16 1.4 4 25.0 3.2500(0.3225-32.7526) 0.3173
Sepsis 21 1.9 4 19.0 2.4762(0.2488-24.6467) 0.4393
Eosinophilia 11 1.0 2 18.2 2.3636(0.1881-29.7086) 0.5054
Abdominal pain 13 1.2 1 7.7 1 -
Cholangitis 7 0.6 2 28.6 3.7143(0.2842-48.5473) 0.3170
Diarrhoea 46 4.1 6 13.0 1.6957(0.1870-15.3760) 0.6387
Fever 29 2.6 4 13.8 1.7931(0.1821-17.6522) 0.6167
Table 1: Socio-demographic data of patient samples for amoebiasis investigation.
Discussion cases per 100000) [17-19]. Other clinical features associated with

E. histolytica infection remains problematic in Malaysia. In this
retrospective study, we investigated the prevalence of amoebiasis
due to pathogenic E. histolytica infections among hospitalized pa-
tients in Malaysia from 2014 to 2019. Our result showed that the
overall seropositivity rate of amoebiasis infection is 28.5%. The
finding from this study is comparable to the previous community
survey, which reported a prevalence rate ranging from 1% to 61%
depending on the population selected; diagnostic methods and
faecal storage could contribute to such variations [14]. However,
a higher prevalence was reported in rural villages such as Orang
Asli settlement in the West region of Malaysia. Using nested PCR, a
study by Ngui et al. shows that out of 426 participants in five Orang
Asli settlements, the prevalence rate for E. histolytica can go as high
as 75%. Using a microscopic technique, Lau et al. reported a similar
finding, in which 65% of participant involved in the study was posi-

tive for E. histolytica infections [15,16].

Although various authors have reported the prevalence of in-
testinal amoebiasis in selected communities, seroprevalence on
extraintestinal amoebiasis in the Malaysian community from hos-
pitalized cases is rarely reported. Globally it was estimated that the
incidence rate due to liver abscess at 2.3 cases per 100000 people,

but substantially higher rates had been reported in Taiwan (17.6

seropositive, such as fever, diarrhea, abdominal pain, eosinophilia,
jaundice, and sepsis, could be symptoms/signs related to ALA or
intestinal amoebiasis. However, medical and travel history in these
cases was incomplete and could not contribute to a definite clinical
diagnosis. Suspected clinical cases for extraintestinal amoebiasis
can best be confirmed by serology, sonographic, or radiology pro-

cedure followed by prompt treatment.

As shown in table 1, analysis regarding gender and ethnicity,
males are frequently more affected than females. The result agreed
with other published findings, which reported that invasive amoe-
biasis infected more men than women, with a ratio ranging from
3:1 to 12:1 [16]. This disparity is unknown, but such observation
may be due to oestrogen stimulating effect on the phagocytic sys-
tem leading to a better humoral and cellular response against E.

histolytica infection among women [18,19].

Surprisingly, while amoebiasis in infants rarely happens, 30.5%
(11/36) of the studied cases were reported, requiring further in-
vestigation, particularly on risk factors contributing to such cases.
The highest seropositivity rates are observed among adults aged
18-40, followed by 41-60. It is unclear why older adults were more

prone to ALA. However, inadequate sanitation, the impact of daily
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lifestyle, working conditions, and lower host immune response
may contribute to this vulnerability [20,21]. It is also possible that
the extraintestinal amoebiasis acquired could be due to prolonged
bouts of amoebic diarrhoea that go unnoticed because the diar-
rheal episodes tend to appear and disappear without treatment.
Over time, inflammation of the bowel lining promotes leakage and
creates routes of dissemination of trophozoites into adjacent areas

and via the bloodstream to multiple organs.

Regarding geographical area, West Malaysia regions seem to
have a higher rate of acquiring amoebiasis with OR (0.6195-0.3441,
<0.0001) than East Malaysia. This may be due to the location of
the IMR institute in the West region of Malaysia. Sample bias may
contribute to the higher cases of amoebiasis reported in the West
rather than the East region. Malaysia has a multiracial population
that represents Malays (about 50%), followed by Chinese (22.4%),
and Indians (6.8%). Therefore, the highest number of seropositive
among Malays could be due to a sample bias. The high prevalence
of ALA also is not due to any ethnic predisposition. However, it
reflects the overall socio-economic status, level of environmen-
tal sanitation, hygiene practice, and other socio-cultural practices
pertaining to diets and eating habits [9,22-24]. In contrast, a study
conducted by Jamaiah in 1999 showed that 45% of ALA were seen
in Chinese, followed by Indian 35%. In addition, Malays formed the
predominant group affected by amoebic dysentery forming 40% of

the cases, followed by Chinese [22].

Non-Malaysian may have acquired infections while staying in
our country or acting as carriers. This group comprises travellers
or migrant workers from neighbouring countries such as Myan-
mar, Bangladesh, Philippines, Indonesia, Nepal, Vietnam, and
Thailand, endemic for amoebiasis (data not shown) [25]. Hence,
there is a high chance that the patients acquired infections in their
hometown before being diagnosed positive. Nevertheless, as the
patient’s travel history is not included in the pathological forms,
it limits our understanding to asses and elaborates more on this
statement. Imported cases of amoebiasis from endemic countries
by foreign workers or travellers are concerning, given the lack of a
monitoring system for parasitic infection, particularly on our bor-
der. Therefore, it will be interesting to conduct antibody screening
among visitors and foreign workers of the potential risk of trans-
mission, i.e., in food processing industries, restaurants, and food
stalls, and constantly remind them to maintain good personal and

food preparation hygiene.

Study Limitation
While most of the studies conducted in Malaysia are limited to

focus groups or certain ethnics and only bound to specific places
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such as Orang Asli communities which live in substandard environ-
ments, this present study, on the other hand, gives more informa-
tion on the actual burden of infections among generalized commu-
nities that been hospitalized due to E. histolytica infections. These
patients with different backgrounds and ethnicities give a broader
perspective on the actual burdens of infections on the Malaysian
community. Nevertheless, we acknowledged that this study uti-
lized the existing seroprevalence result from diagnostic samples.
Moreover, the socio-demographic and risk factors analysis were
based on the pathological forms in which bias might be introduced.
Besides, this study also has missing data on important risk factors
such as sexual practices and entire travel history. In addition, the
seroprevalence test does not distinguish the present infection from

the past infections.

Conclusion

The present findings highlighted that E. histolytica infections
remain prevalent in Malaysia. ALA is the most common clinical
presentation associated with amoebiasis, and ELISA is the most
suitable technique to diagnose extraintestinal amoebiasis, espe-
cially for ALA clinical presentation. Due to limitations on the dis-
ease burden, the study is helpful to improve our understanding of
the disease’s actual burden and helpful in planning for amoebiasis
management in our country. As no vaccine is available to prevent
amoebiasis, the preventive measures on food and water safety and
health promotion on hygiene and lifestyle are essential aspects that
must be considered. Furthermore, household contacts of patients
with amoebiasis should be screened as amoebiasis may spread

among family and household members.
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