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Abstract

Entamoeba histolytica (E. histolytica) is a facultative protozoan parasite implicated in amoebic liver abscesses (ALA),
the most common extraintestinal manifestation of this infection. E. histolytica is endemic to sub-tropical and tropical
countries and has been a major public health concern in northern Sri Lanka (SLK) for the last three decades. This
has been attributed to a multitude of factors such as poor sanitation, hygiene, male sex, middle age, overcrowding,
unsanitary practices in the production of indigenous alcoholic beverages, and alcohol consumption. Additionally,
while rates of E. histolytica have declined substantially throughout the rest of the island, largely due to better infrastructure, it
remains pervasive in the northern peninsula, which is generally less developed. Infection arises primarily from fecal-oral
transmission through the consumption of contaminated drinking water containing cysts. Upon ingestion, cysts multiply into
trophozoites and colonize the host colonic mucosa using lectin and cysteine proteases as virulence factors, leading to host
invasion. Symptoms occur along a spectrum, from asymptomatology, to pyrexia, abdominal cramping, and
amoebic dysentery. Colonization of the colon results in the formation of distinct flask-shaped ulcers along the
epithelium, and eventual penetration of the lamina propria via the production of matrix metalloproteinases. ALA
then develops through trophozoite migration via the mesenteric hepatic portal circulation, where microabscesses
coalesce to form a single, large right-lobe abscess, commonly on the posterior aspect. The progression of infection to
invasive disease is contingent on the unique interplay between host and pathogen factors, such as the strength of
host-immunity to overcome infection and inherent pathogenicity of the Entamoeba species. As a preventable illness, E.
histolytica complications such as ALA impose a significant burden on the healthcare system. This mini-review highlights
epidemiological trends, risk factors, diagnostic modalities, treatment approaches, and opportunities for prevention of E.
histolytica-induced ALA, to help address this endemic problem on the island of SLK.
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Introduction
Entamoeba histolytica (E. histolytica) is a non-flagellated,
facultative protozoan enteropathogen which affects 50
million individuals globally [1]. It is the fourth leading
cause of mortality worldwide due to parasitic infection,
and in 2013 was responsible for 11,300 deaths across the
globe [2]. In addition to being a significant cause of

protozoal diarrhea and dysentery, E. histolytica is also the
most common cause of amoebic abscesses [3]. This patho-
gen is endemic to tropical countries, such as Sri Lanka
(SLK) and has been a major parasitological health concern
on the island since 1962 [4–9]. Overall, the incidence of
amoebiasis and ALA have declined significantly in other
parts of the island [10] but remains a common cause of
emergency department (ED) admission in the north [6,
11]. This has been attributed to a multitude of factors
such as poor sanitation, hygiene practices, alcohol con-
sumption, male sex, low socioeconomic status (SES), lack
of safe water, healthcare facilities and poor access to
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healthcare services [12, 13]. Opportunities to completely
eradicate this pathogen from the island have been circum-
vented by political unrest and internal displacement,
which took place in the northern regions [11, 14]. With
the unrest’s resolution in 2009, research has once again
begun in a concerted effort to eradicate this infection from
the island. Thus, preventive medicine is crucial and may
contribute to reducing the incidence of illness through the
implementation of health policy initiatives and control
strategies. This mini-review highlights epidemiological
trends, risk factors, diagnostic modalities, treatment ap-
proaches, and prevention strategies to reduce transmission
and the burden of E. histolytica in SLK.

Epidemiology
Entamoeba infection can be divided into symptomatic
and asymptomatic. Asymptomatic individuals tend to be
infected/colonized by mostly non-pathogenic and com-
mensal Entamoeba species, primarily Entamoeba dispar
(E. dispar), rather than the pathogenic E. histolytica [15–
17]. In fact, Herbinger et al. (2011) demonstrated that, in a
cohort of 5378 travelers returning back to Germany from
elsewhere with symptoms of intestinal infections, PCR
had detected E. histolytica and E. dispar in 9.7% and
88.3% of cases, respectively; more importantly, however,
was the fact that almost all of those with PCR evidence of
E. histolytica had symptoms typical of amebiasis, com-
pared with only half with evidence of E. dispar [18]. The
rest of those with E. dispar were determined to be co-
infected with other organisms such as Campylobacter
spp., Giardia lamblia, and Salmonella typhi. Moreover,
some studies have even showed E. dispar colonization in
completely asymptomatic HIV-positive individuals, with
no evidence of mucosal invasion [15, 19].
Up until recently, microscopy has been the most

widely used method of diagnosis in studies and in prac-
tice [20]. However, microscopy is vastly user-dependent
and (unless the user is highly skilled and experienced)
lacks ability in diagnosing true amebiasis from
amebiasis-like symptoms caused by other microorgan-
isms, but with concomitant E. dispar colonization [21].
As such, going forward with this discussion, it is import-
ant that a discrepancy is maintained between the epi-
demiology of Entamoeba infection (which may be
completely asymptomatic) and the epidemiology of the
disease itself (amebiasis and its many manifestations,
caused primarily by E. histolytica).
The World Health Organization (WHO) estimates that

around 500 million individuals are infected with Ent-
amoeba spp.; 50 million of those with an invasive disease
such as ALA [22]. Other accounts claim that E. histolytica
afflicts 10% of the population worldwide [23], with an esti-
mated death toll of 40,000–100,000 per year, making it
the second most common cause of mortality from an

infectious parasitic disease [24]. A recent review by Cui
et al. (2019) assessing articles that had used molecular
methods (PCR) for detection uncovered that, of the 107,
396 total pool of participants of all included studies world-
wide, 3817 (3.55%) were positive for Entamoeba spp.; rates
were as low as 0.43% in Belgium and as high as 82.64% in
Malaysia [22]. It is worth mentioning that, although some
studies conducted in developed countries may show high
PCR-positivity rates for Entamoeba spp., the proportion of
those positive for the virulent E. histolytica is minor. For
example, out of the 66 patients positive for Entamoeba
spp. in a small-scale Canadian study, only 2 (0.03%) were
positive for E. histolytica [25]. Similar results are apparent
for other studies in other developed countries such as
Germany (0.1%), Sweden (0.06%), and Australia (0.04%)
[18, 20, 26, 27]. In contrast, the proportion of PCR-
identified E. histolytica infections compared with total
Entamoeba infections in developing countries neighboring
SLK like India, Bangladesh, Pakistan, and Malaysia were
41.4%, 60.2%, 17.2%, and 28.1%, respectively [28–43].
Therefore, the literature largely suggests that most infec-
tions by E. histolytica occur in developing countries, and
those from developed countries that are infected are often
returning travelers or immigrants from endemic areas
[44]. The burden of disease in developing nations like SLK
is primarily due to low SES, inadequate sanitation, and un-
hygienic practices [13, 45]. In these areas, symptomatic E.
histolytica infections are a significant cause of morbidity
and mortality, with deaths largely being attributed to com-
plications of infection, such as extra-intestinal manifesta-
tions (i.e., ALA) [46].
The first published report of E. histolytica in Sri Lanka

dates back to 1962 [7]. Since then, numerous studies
have highlighted the burden of this disease as a major
public health concern [6, 7, 9, 11, 47]. In 1985, ALA
accounted for 5.9% of total admissions at the Teaching
Hospital Jaffna (THJ) [4]. In 2015, it was reported to be
3.0 per 10,000 admissions at THJ, highlighting that this
region of the island is still largely endemic to E. histoly-
tica [6]. In a longitudinal study, Kannathasan et al. re-
ported 346 confirmed ALA cases in northern SLK over a
3-year period, with 99.7% of serum samples testing posi-
tive for the IgG antibody against E. histolytica [48].
While no current data exists on other parts of the island,
an early study by Rajasuriya and Nagaratnam (1962) re-
ported 1.5% of total admissions at the General Hospital
Colombo, the capital city, are due to ALA [7]. A more
recent report by Kannathasan et al. (2018) states that
ALA is seldom seen in other parts of the island com-
pared with northern SLK [6].

Pathogenesis of Entamoeba histolytica
Relative to other enteropathogens, E. histolytica has a
simple life-cycle. Infection begins when humans, the
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solitary natural hosts, ingest quadrinucleated cysts
found in fecally contaminated water or food [45, 49].
It can also occur through swimming in contaminated
bodies of water, exposure in endemic areas, and also
through person-to-person contact [50, 51]. Once
ingested, cysts transit through the gastrointestinal sys-
tem into the small bowel, and can then migrate to
the large intestine. E. histolytica cysts undergo excys-
tation, which releases trophozoites (10–20 μm) in the
lumen of the intestinal wall, that reproduce via binary
fission. The trophozoites then penetrate the colonic
mucosa, forming distinct flask-shaped ulcers [50]. The
trophozoites can then gain access to the hepatic por-
tal circulation, resulting in hematogenous spread to
the liver, which produces an inflammatory reaction
leading to necrotic hepatocytes and subsequent ab-
scess formation with a characteristic ‘anchovy-paste’
exudate [46].
Ultimately, the progression to symptomatic disease is

dependent on a multitude of factors including gut
microbiome composition, dysbiosis, hosts’ age, hosts’
genetic composition, immunogenicity (i.e., reduced cell-
mediated immunity), and the unique interaction between
host-immunity and parasitic virulence. These have been

shown to be a predictor of disease severity [9, 52–55],
and are discussed in Fig. 1 below.

Entamoeba histolytica-related virulence factors
E. histolytica contains several virulence factors, which
contribute to its pathogenicity and invasiveness. The
most identified virulence factor is the galactose and N-
acetyl-d-galactosamine (Gal/GalNAc) specific lectin,
which is responsible for the ability of E. histolytica to ad-
here to mucosal cells in the bowel. This occurs by tar-
geting the O-linked polysaccharide side chains of mucin
on colonic epithelial cells [54].
While prostaglandin E2 (PGE2) functions in impairing

macrophage function, it is also known to cause mucus
hypersecretion of intraepithelial cells and eventual
mucus depletion. Mucus hypersecretion occurs as a host
defense mechanism to repel the parasite from adhering
to the colonic wall [56]. PGE2 is also known to disrupt
tight junction integrity of epithelial cells allowing para-
sitic infiltration [54, 57], thus increasing gut permeabil-
ity. This results in chloride secretion into the intestinal
lumen, which eventually manifests as amoebic diarrhea
[56]. E. histolytica also exerts its pathogenicity through
induction of apoptosis of host cells, in addition to a

Fig. 1 Schematic representation of the pathogenesis of E. histolytica from ingestion to extra-intestinal hepatic invasion
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relatively new mechanism of cell-destruction called ‘tro-
gocytosis’ (ingestion of small constituents of host cells,
prior to induction of apoptosis) [58, 59].
Another virulence factor contributing to the colonic

mucosal barrier breach in E. histolytica trophozoites are
cysteine proteases (CP), which are hydrolytic enzymes that
participate in the destruction of host epithelial and inflam-
matory cells and subsequent invasion. In E. histolytica,
CP-1, CP-2, and CP-5 account for 90% of all cysteine pro-
tease activities during infection, with CP-5 being the most
predominant in degradation of the epithelial mucus layer
[56]. CP-5 secretion induces cleavage of C-terminus of the
MUC2 protein, which leads to degradation of the protect-
ive mucin barrier, and subsequent invasion and increased
gut hyperpermeability. Peroxiredoxin, alcohol dehydro-
genase, and lipopeptidophosphoglycan are other virulence
factors which are implicated in the evasion of host de-
fenses by E. histolytica [60].
Ultimately, invasive diseases of the colonic mucosa re-

quire disruptions in the extracellular matrix (ECM) for
progression into the lamina propria. E. histolytica pro-
duces E. histolytica migration inhibitory factor (EhMIF),
which causes mucosal inflammation and downstream
production of matrix metalloproteinases (MMPs), lead-
ing to ECM degradation and invasion [58], thus EhMIF
further contributes to disseminated disease. Trophozo-
ites enter the liver hematogenously through the hepatic
circulation, forming microabscesses that eventually
amalgamate to form a well-circumscribed ALA, gener-
ally in the posterior right lobe [61]. The abscess gener-
ally consists of inflammatory debris, dead hepatocytes,
and amoebic trophozoites surrounded by a rim of con-
nective tissue, with a characteristic “anchovy paste” ex-
udate [62, 63].

Risk factors
Several risk factors are involved in the development of
ALA via invasion of E. histolytica into the hepatic circu-
lation. These risk factors are discussed in detail below.

Alcohol consumption
Indigenous alcohol consumption, particularly from the
fermented sap of the Palmyra toddy (Borassus falbellifer)
is a well-known cause of ALA in SLK [13], such correl-
ation has previously been demonstrated in several large
population-based studies [3, 6, 64]. An early study by
Hai et al. (1991) demonstrated that alcohol consumption
was implicated in 85% of 220 confirmed ALA cases [65].
In another study of 50 confirmed ALA cases over a 15-
month period, Fernando et al. (2011) reported 96% of
ALA cases were attributable to Palmyra toddy consump-
tion [6], a practice widely associated with lower socio-
economic background (i.e., labourers) within taverns
where hygienic conditions are often poor [66].

Kannathasan et al. (2014) assessed knowledge and atti-
tudes regarding ALA in a cohort of 90 patients admitted
to THJ for ALA. They concluded 80% to be regular alco-
hol consumers, with 90% under the belief that alcohol
had no detrimental impact on the liver [67]. In a more
recent longitudinal study of 367 ALA patients between
2012 and 2015, Kannathasan et al. (2018) demonstrated
alcohol consumption to be an independent risk factor
for ALA (OR 4.5; 95% CI 1.94–11.96) [6]. Additionally,
almost all patients were males (largely between 31 and
50 years of age) with a history of alcohol consumption.
Interestingly, the highest consumption occurred during
the dry season, which correlated to peak alcohol sales in
the northern region [7, 10]. Currently, data supports an
association between the consumption of indigenous al-
coholic beverages and ALA [64, 68]. While it is unclear
how E. histolytica enters the alcoholic beverages prior to
consumption to cause disease, theories suggest that it
may be due to factors such as water contamination, un-
hygienic practices in toddy taverns such as open-air
defecation, improper hand hygiene, and water filtration
practices (cysts are resistant to low doses of chlorin-
ation) [9, 69].
Numerous mechanisms have been postulated to ex-

plain the link between alcohol consumption and the de-
velopment of ALA. One such explanation is the ‘iron
hypothesis’, whereby iron sequestration in the liver
leads to overload, preventing alcohol metabolism via al-
dehyde dehydrogenase, requiring iron as a co-factor
[68]. Others have suggested the role of alcohol-induced
hepatocyte injury to result in reduced immunity, and
thus increased susceptibility to infection due to damage
of Kupffer cells [64]. In vitro studies have demonstrated
that the presence of iron promotes the growth of
amoeba, while also contributing to its virulence and
cytotoxicity [70], which generally becomes elevated
with indigenous alcohol consumption. Indeed, the con-
stituents of toddy include alcohol, as well as iron
(11.01 mg of iron/100 g of toddy) [9, 66]. While it can
only be speculated that iron content in the liver is an
important factor in the pathogenesis of ALA, the exact
mechanisms remain yet to be elucidated [71]. A pro-
posed mechanism involves the role of chronic alcohol
consumption as a contributing factor to ALA develop-
ment. Specifically, alcohol is known to elicit suppres-
sion of circulating hepcidin in the liver, ultimately
resulting in an increased number of divalent metal
transporter-1 in the enterocytes of the duodenum [72].
The role of iron metabolism may partly explain the
lower incidence of ALA amongst females. Indeed,
Wuerz and colleagues (2012) suggest that iron defi-
ciency anemia and protective hormonal factors in
women of reproductive age as potential explanations
for the lower observed ALA rates in females [44].
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Alcohol consumption as a risk factor for E. histolytica
is further exacerbated by increased rates of alcohol con-
sumption on the island, which impose a significant eco-
nomic burden on the healthcare system [10]. The
economic cost of alcohol-related health conditions in
SLK accounts for 1.07% of the GDP (885.7 million
USD), with direct costs to alcohol-associated conditions
estimated to be 388.3 million USD [73]. Importantly, the
WHO reports 5.6% of the population in SLK to have al-
coholism, which is greater than the entire Southeast Asia
region (3.0%) [74]. Rates of alcoholism coupled with
poor sanitation in toddy taverns and inadequate personal
hygiene provide the perfect milieu for E. histolytica to
develop. Indeed, Mukhopadhyay et al. (2010) demon-
strated patients with alcoholism generally have ALA of
greater size, coupled with delayed resolution and greater
frequency of complications [3].

Socioeconomic status and poor hygiene
Poor sanitary conditions coupled with unhygienic prac-
tices are common amongst individuals of low SES and
provide the optimal environment for the development of
ALA in SLK [6, 11, 40]. An early study in neighboring
India demonstrated 67.5% of ALA patients to be of low
SES, with 72% afflicted with high alcohol consumption
[64]. A more recent study by Kumanan et al. (2018)
demonstrated the majority of ALA cases in SLK arise in
from families of lower SES, such as manual laborers and
farmers, where good hygiene often cannot be expected
[9]. In another study by Kannathasan et al. (2018) from
the northern region, 97% of ALA patients drank toddy,
and over 80% obtained their drinking water from unpro-
tected wells; 88% drank toddy at taverns; 80% practiced
open-air defecation at the taverns [6].
SES may also be correlated to geographical location. In

fact, Kannathasan et al. (2018) demonstrated that 75% of
patients diagnosed with ALA originated from the rural
regions of SLK [6]. This may be associated with a lack of
infrastructure and healthcare disparities in these regions,
which could contribute to the burden of disease. Indeed,
Wuerz and colleagues (2012) suggest SES to be a risk
factor for invasive amebiasis, including ALA [44].

Male sex
ALA generally affects men between 18 and 50 years of
age, with the greatest prevalence occurring between the
4th and 5th decades of life [18, 42]. The prevalence is
also estimated to be 7–10 times greater in males com-
pared with females [52, 53]. Singh et al. (2019) demon-
strated that amongst 115 ALA cases in India, 93% were
reported in males. These patients were four times more
likely to have a habit of alcohol consumption (OR 4.0;
95% CI 1.2–13; p = 0.019) [46]. Kannathasan et al. (2018)
also demonstrated similar findings amongst a cohort of

ALA patients, in which all were found to male, with a
history of heavy alcohol consumption [6].
While the predilection to preferentially affect males

than females is not entirely clear, several mechanisms
have been postulated. These include increased alcohol
consumption leading to elevated hepatocellular damage
amongst males compared with females [74], which may
predispose them to an increased risk of infection. Ani-
mal models have also suggested testosterone to favor the
development of ALA. Cervantes-Rebolledo et al. (2009)
demonstrated ALA to be absent in 50% of gonadecto-
mized male hamsters, in comparison to an infection rate
of 100% after intraportal administration of trophozoites
in non-gonadectomized controls. Assays also demon-
strated scarce inflammatory infiltrate and areas of necro-
sis in gonadectomized hamsters, with a Th2 and Th3
cytokine profile, while non-gonadectomized samples
showed a marked Th1 inflammatory cytokine response,
suggesting a downregulation of the inflammatory re-
sponse in gonadectomized models [75]. Another explan-
ation for male-predominance may be related to the
aforementioned ‘iron hypothesis’. Other factors that can
explain the increased prevalence in males is the fact that
males in SLK drink more; indeed, a study by the WHO
demonstrated the alcohol consumption rate amongst fe-
males to be 6.4%, while it was found to be almost nine
times more common amongst males (53.1%) [76].

Clinical manifestations
ALA is the most common extraintestinal manifestation of E.
histolytica [77]. However, 90% of infected patients remain
asymptomatic, while only 10–20% become symptomatic
[49]. The two most common presenting complaints of ALA
in symptomatic patients are right hypochondriac pain, and
fever (38.5 to 39.5 °C), which generally presents within 2–4
weeks in 50–80% of individuals [6, 13, 44, 52]. Patients may
also present with nausea, vomiting, weakness, weight loss,
and referred pain to the shoulder in some cases. Patients
may or may not present with jaundice [78].
Generally, simultaneous colonic infection is seen in 50%

of patients, presenting with ulcers commonly near the
ileocecal valve and cecum [13]. Other complications in-
clude acute fulminant necrotizing amoebic colitis, toxic
megacolon, toxic myocarditis, right iliac fossa mass, and
acute appendicitis [47, 79–82]. Recent work also suggests
increased co-infection rates of entamoeba with concomi-
tant pulmonary tuberculosis [83], as well as a greater
prevalence of rates of infection in patients with inflamma-
tory bowel disease (Crohn’s disease or ulcerative colitis),
compared with the general population [84].
Another rare complication is cardiac infection due to

ALA rupture and spread to the pericardium, which can
cause intrapericardial rupture and resultant cardiac tam-
ponade, or slow-onset pericardial effusion. However, this
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generally occurs if the abscess is found in the left lobe of
the liver, which is rare, as most cases affect the posterior
right lobe [85]. Hematogenous spread to the brain can
also occur, resulting in cerebral amoebiasis, but is
exceedingly rare [86]. Finally, the risk of recurrent infec-
tion, despite adequate treatment has also been previously
described in the literature [87].
Additionally, distinguishing ALA from pyogenic liver

abscesses (PLA) is crucial due to the differential ap-
proach to management in both conditions (see Table 1),
despite similar clinical presentation (pyrexia, RUQ pain,
hepatomegaly) [48]. While clinical findings alone may be
insufficient to distinguish between PLA and ALA [93],
certain clinical features can aid in differentiating the
two. For example, generally, PLA is polymicrobial (com-
monly Klebsiella pneumoniae and Escherichia coli) [92],
while E. histolytica is the main culprit in ALA. Addition-
ally, PLA affects older male and female patients (gener-
ally in the 6th or 7th decade of life) with a history of
diabetes or cholelithiasis, while ALA usually afflicts
younger males in resource-limited settings [92]. Blood
samples in PLA generally show elevated bilirubin with
increased left-shift in white blood cells and hypoalbu-
minemia, while ALA demonstrates no left-shift, but
increased bilirubin levels [88–91]. PLA also occurs in
non-endemic settings more commonly and has no sex
bias. Considering that PLA is the main differential for
ALA, distinguishing between them is crucial for effective
treatment and resolution of symptoms [44].

Current diagnostic modalities in Sri Lanka
ALA is a clinical diagnosis in an endemic region such as
SLK. It is supported by the typical radiological appear-
ances presented in ultrasonography of the liver, which is
an accessible, non-invasive imaging modality available at
most state hospitals. Ultrasonography enables the treat-
ing clinician to determine the size, site, and type of

abscess present. Typical liver imaging demonstrates a
hypoechoic liver mass. With advancements in molecular
biology, ELISA kits are being used for immune diagnosis
of E. histolytica infection. For study purposes, PCR for
amoeba is performed from aspirated pus, is also used to
diagnose amoeba; however, the accessibility and cost are
significant limiting factors, in utilizing these modalities.
The use of PCR and immunological/molecular profil-

ing for E. histolytica is seldom used in SLK. Indeed, the
first published report providing immunological and mo-
lecular evidence that E. histolytica as a significant cause
of liver abscesses in northern Sri Lanka was in 2018 by
Kannathasan and colleagues [48]. In this 3-year study,
the authors employed nested PCR from DNA of 50 aspi-
rated pus samples based on the serine-rich E. histolytica
protein (SREHP) coding gene. The E. histolytica DNA
sequence was observed in all samples. The authors also
employed IgG ELISA using pus and serum samples from
346 patients and reported 99.7% of samples to be posi-
tive for IgG against E. histolytica, which is comparable
to earlier studies [94, 95]. An earlier study by Khairnar
et al. (2007) utilized nested PCR in 200 samples on vari-
ous Entamoeba spp., and concluded that it was a more
sensitive diagnostic modality in the detection of E. histo-
lytica, Entamoeba moshkovskii (E. moshkovskii), and E.
dispar, compared with ELISA [29]. In another study,
Dinoop et al. (2016) compared nested-multiplex, Taq-
man, and SYBR green real-time PCR as diagnostic mo-
dalities for ALA. They concluded that Taqman real-time
PCR against the 18s rRNA was the most accurate test,
demonstrating the highest positivity rate compared with
the other two modalities. Dinoop et al. (2016) also dem-
onstrated that real-time PCR can be utilized as a reliable
diagnostic modality, compared with other conventional
molecular methods [96].
Despite their limited utility in resource-limited settings

such as SLK, serological methods such as PCR and
ELISA have high specificity and sensitivity. However, a
combination of serology with PCR/antigen detection re-
mains the best approach in diagnosis, as this may in-
crease the overall sensitivity and specificity of diagnosis
[97]. A recent study by Wong et al. (2017) employed
parallel ELISA using crude soluble antigen and
excretory-secretory antigen for E. histolytica trophozoite
detection in aspirated pus samples. They demonstrated
that utilizing both assays improved the overall efficacy of
amoebic serology compared with one assay alone [98].
Additionally, in the presence of imaging findings sug-
gestive of ALA, confirmatory testing using serology and
antigen detection should be commenced. This could in-
volve stool microscopy or ELISA-based stool antigen de-
tection. However, considering that ALA and E.
histolytica-related colitis are unlikely to occur simultan-
eously, stool microscopy would generally be negative in

Table 1 Differences between ALA and PLA

Comparing amoebic liver abcess (ALA) and pyogenic liver abscess (PLA)

Amoebic liver abscess (ALA) Pyogenic liver abscess (PLA)

• Mainly monomicrobial with E.
histolytica

• Affects younger males in
resource-limited settings [88]

• Blood samples display no left-
shift in white blood cells [88–90]

• ALA more commonly affects
males than females

• Hyperbilirubinemia [91]
• Clinical presentation pyrexia, right
upper quadrant pain,
hepatomegaly

• Polymicrobial with Klebsiella
pneumoniae and Escherichia coli
[92]

• Affects older male and female
patients with history of diabetes
or cholelithiasis

• Blood samples generally display
elevated bilirubin with increased
left-shift in white blood cells and
hypoalbuminemia [88–90]

• PLA also occurs in non-endemic
settings more commonly and has
no sex bias

• Clinical presentation pyrexia, right
upper quadrant pain,
hepatomegaly
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this scenario. Additionally, stool microscopy cannot rea-
sonably distinguish between Entamoeba spp., and thus
molecular testing of aspirated pus may be an alternative
method [44, 99]. Nonetheless, the utilization of a com-
bination of diagnostic modalities is particularly crucial in
endemic settings, as patients may have been exposed to
E.histolytica repeatedly, and thus may remain asymp-
tomatic for years after infection [100]. This may confuse
the treating clinician due to the inability to distinguish
between past and current infection. However, while a
shortcoming of serological tests is false positive, based
on prior infection in an endemic area, the antibody re-
sponse to the Gal/GalNAc lectin is not prolonged. In
fact, Haque et al. (2000) demonstrated that ALA can be
accurately (96%) diagnosed via antigen detection of the
Gal/GalNAc lectin in patients who had not received
metronidazole, in addition to being used as a test of cure
[101]. Therefore, accurately selecting methods of diagno-
sis based on prior infectivity can aid in definitive diagno-
sis and an appropriate management plan [48].

Radiological findings in amoebic liver abscess
Focal hepatic lesions of the liver have a broad differential
diagnosis heavily dependent on the clinical context of
the patient. Ultrasonography and computed tomography
(CT) are by far the most utilized modalities, typically in
that order, owing to availability and relatively low-cost.
When combined, they can yield a confirmed diagnosis of
ALA in over 90% of cases; however, triple-phase CT has
higher sensitivity [61, 102]. Generally, radiological find-
ings of liver abscesses typically consist of circumscribed
round or ovoid hypoechoic masses which may be com-
monly solitary or less commonly multifocal. The central
or internal contents are typically of slightly higher com-
plexity than simple fluid and it is common to find a per-
ipheral rim or capsule of enhancement on post-contrast
computed tomography assessment without internal
enhancement.
The trophozoites access the liver from the gastrointes-

tinal tract via the portal vein to initially form micro-
abscesses which progress and coalesce to a single large
lesion [103]. ALA typically demonstrate two imaging
phases: pre-suppurative and suppurative. On CT, pre-
suppurative consists of heterogeneous, hypodense, and
irregularly contoured lesions that are difficult to differ-
entiate from more aggressive lesions such as tumors.
This is important when assessing the clinical context
and formulating a differential diagnosis [61]. During the
suppurative phase, the appearance becomes more classic
for abscesses with coalescence, thin or thick peripheral
rim of post-contrast enhancement, and a ‘target’ or
‘ring-enhancing’ appearance [61].
When distinguishing between differential consider-

ations, a solitary lesion within the right hepatic lobe

ranging from 4 to 12 cm is more typical of ALA (Fig. 2);
however, multifocality does not serve to rule out ALA
[44]. Moreover, although ultrasonography is a common
starting point for imaging in screening for or confirm-
ation of ALA, a negative ultrasound study should be
followed up with CT given differences in sensitivity, pre-
dominantly due to operator-dependency of ultrasonog-
raphy [44]. The main differential consideration is for a
pyogenic liver abscess given it is more common than
ALA in nonendemic settings [104]. On a case-by-case
basis, magnetic resonance imaging (MRI) can be consid-
ered for further characterization of the lesion or narrow-
ing of the differential diagnosis, although the modality
can be cost- and access-prohibitive in typical endemic
regions. Classic appearances would be homogeneously
low T1 and high T2. MR signal intensity of the lesion(s)
with per-lesional increased T2 signal edema in approxi-
mately half the lesions [105]. Generally, the combination
of imaging, clinical features, and serology allow for diag-
nosis in almost all cases with aspiration or drainage of
an uncomplicated ALA [62] .

Current approaches to management in Sri Lanka
Current approaches to treatment in SLK include amebi-
cidal tissue-active agents, such as oral metronidazole
therapy (500–750 mg three times orally for approxi-
mately 7–10 days), which has been shown to be the drug
of choice in 85% of cases in SLK [5, 106]. This is largely
owing to the fact that it is the only amebicidal drug
available in the state sector. Other amebicidal agents
that can be used to treat ALA include ornidazole, tinida-
zole, nitazoxanide, and chloroquine [107, 108]. Patients
are expected to commence on luminal medications to
eradicate intestinal colonization in the cecum, such as
paromomycin (25–30 mg/kg orally three times daily for
7 days) [63, 109]. While there is strong evidence demon-
strating that monotherapy is often inadequate in invasive
disease, it is not standard practice in SLK, due to being
in a resource-limited setting [110]. Other treatment
approaches such as ultrasonography-guided drainage of
ALA remain controversial, with no difference in mortal-
ity rates between medical therapy and aspiration of
abscesses in uncomplicated ALA [49, 52]. A Cochrane
review concluded that in uncomplicated ALA, aspiration
combined with metronidazole compared with metro-
nidazole alone as a treatment modality cannot be sup-
ported or contraindicated [106]. A more recent study by
Chandak et al. (2019) demonstrated both procedures to
be equally effective in the treatment of liver abscesses.
The decision to aspirate at the discretion of the treating
clinician. In practice, large abscesses (> 5 cm), left lobe
abscess, and an abscess with a thin rim of liver paren-
chyma around it (peripheral abscess) should undergo
percutaneous needle aspiration (PNA) owing to the risk
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of rupture into the pericardium, pleural cavity, and peri-
toneum which results in devastating consequences, such
as peritonitis and septic shock [44]. The former occurs
in approximately 7% of all cases [111]. In these situa-
tions, surgery is necessary and involves a transperitoneal
or posterior transpleural approach [112]. Non-resolving
pyrexia and persistent symptoms even after 72 h of initi-
ating tissue amebicides occur indicating poor response
to treatment and are also an indication for drainage
[113, 114]. Generally, about 15% of all cases are refrac-
tory to medical therapy, and 20% of ALA cases may be
further exacerbated by superimposed secondary bacterial
infection [115, 116].
With advances in imaging modalities, minimally inva-

sive ultrasound-guided procedures are utilized, such as
ultrasonography-guided percutaneous drainage (Fig. 3),
where success rates have been reported to range from
70% to 100% [117]. Drainage of the abscess can either be
performed with PNA or via pigtail catheter drainage
(PCD). The latter has been proven to be a safe technique
for both ALA and PLA and has also been shown to re-
sult in early relief patients [118]. In comparing these two
modalities, pigtail catheter drainage has been shown to
be a better option in patients with large abscesses. Des-
pite no differences in mortality, catheter drainage results
in faster clinical relief and a shorter duration of paren-
teral antibiotics [119, 120]. In an Indian study of 190 pa-
tients, of which 95 were treated with PCD, mean
hospital stay was shorter, clinical improvement and re-
duction in cavity size by 50% were faster in patients
treated with PCD compared with PNA. PCD has also
been shown to be more effective in the management of
PLA, compared with PNA [121]. Indeed, a systematic re-
view of 5 randomized controlled trials of 306 patients

reported a 29% higher success rate with PCD compared
with PNA group in patients treated for ALA [relative
risk (RR) 0.81, 95% confidence interval (CI) 0.66–0.99;
p = 0.04] [122]. PCD results in more rapid improvement
of symptoms as it provides continuous catheterization
avoiding re-accumulation of pus and providing more fre-
quent evacuation [117]. However, the main drawbacks of
PCD are its higher cost and invasive nature, and a
greater likelihood of complications, such as catheter dis-
placement, septicemia, and hemorrhage [123]. Neverthe-
less, an aforementioned systematic review concluded no
significant differences in complications between PCD
and PNA [122].
Overall, ALA responds well to treatment with cure

rates of > 90% reported with medical therapy. With ap-
propriate intervention, symptoms typically improve in
3–4 days [124]. Poor prognostic indicators of ALA in-
clude hypoalbuminemia (serum albumin < 2.0 g/dL), size
and number of abscesses, encephalopathy, and bilirubin
levels greater than 3.5 g/dL, which have all been shown
to be independent predictors of mortality [59] .

Barriers to elimination
Eradication of ALA has been particularly difficult in the
northern peninsula of SLK and can be attributed to a
multitude of factors. Specifically, over 30 years of pre-
vailed internal political unrest has induced a substantial
toll on the healthcare system in the region, as the north
and east were the primary conflict zones. The armed
conflict adversely affected the projected public health
trajectory, resulting in overall worse health outcomes
post-war [125], and despite post-conflict healthcare sys-
tem reconstruction being underway, unmet needs re-
main. These include water and sanitation systems,

Fig. 2 Ultrasonographic image of ALA in a male patient at Teaching Hospital Jaffna, demonstrating a solitary large right lobe liver abscess
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access to healthcare facilities, general health awareness
programs, lack of basic health knowledge, human re-
sources for health, and inadequate infrastructure. Nagai
and colleagues (2007) identified the aforementioned dis-
parities from self-administered questionnaires to health-
care providers and inhabitants of the northern region
[126]. As an example, despite the fact that E. histolytica
transmission can be reduced markedly with the
provision of safe drinking water and sanitation, safe
drinking water and adequate latrine facilities deterio-
rated during the armed conflict and have not completely
recovered [126]. In fact, the development of adequate la-
trine facilities in the north has lagged behind 20 years
compared with national averages [126]. Thus, the pri-
mary barrier to eradication continues to be poor sanita-
tion and hygiene in the northern region, which has been
slow in development compared with other parts of the
island post-conflict.
The persistence of ALA in the northern peninsula des-

pite reduced prevalence rates in other parts of the island
has been deemed a public health failure [11]. Therefore,
empowering residents through implementing health
awareness programs (education about harms of regular al-
cohol consumption [and in particular, the indigenously
brewed beverages], mass media campaigns) and improving
infrastructure (improving access to healthcare facilities,
adequate latrine facilities, improving conditions at toddy
taverns) are all crucial to formulate effective elimination
strategies for E. histolytica-related ALA infections.

Prevention and future directions
At present, no vaccine exists to prevent E. histolytica-in-
duced ALA. Thus, primary preventive efforts should
emphasize the importance of improving sanitation, the
provision of safe drinking water, and public health cam-
paigns to promote hygienic practices (i.e., hand-washing,
provision of adequate supplies, improving latrine facil-
ities, promoting safe consumption of alcoholic beverages
as harm reduction) and food safety [12, 127]. One

example is the ‘five keys to safer food’ (i.e., utilization of
clean water and utensils when cooking, separation of
raw and cooked foods, ensuring foods are kept at the ap-
propriate temperature and are cooked thoroughly) [128].
Increasing drinking-water hygiene standards in areas en-
demic to E. histolytica is recommended. The WHO
Guidelines for Drinking-Water Quality shows that E.
histolytica has a high resistance to traditional low-dose
chlorination practices and transmission of E. histolytica
through potable water sources is common in the tropical
regions [129]. The WHO’s guidelines recommend that
drinking water be prevented from contamination by hu-
man waste and that adequate protection is provided dur-
ing the transportation of potable water supplies. The
boiling of drinking water for 1 min or the addition of
iodine to drinking water supplies is highly recommended
to sanitize water sources of E. histolytica cysts prior to
human consumption. Water Safety Plans (WSPs) are a
WHO framework that provide a risk management strat-
egy for drinking water supplies and provide a systematic
approach to ensure that the safety and quality of the
drinking water meets WHO standards. WSPs are cov-
ered in WHO’s Guidelines for Drinking-Water Quality
and if utilized properly, will provide the policies and
framework necessary to implement the WHO recom-
mendations to ensure quality drinking water [129].
Another preventive strategy can be employed amongst

child-rearing women. Expectant mothers and those with
infants should be taught the importance of breastfeeding
(i.e., breastfeed exclusively for the first 6 months of life
and up to 2 years and beyond), as it is an effective way
to protect them from acquiring diarrheal disease [12].
This is important as E. histolytica has been listed as one
of the top-15 causes of diarrhea in the first 2 years of life
[2, 127].
Educating patients about the harms of regular alco-

hol consumption is also warranted. There appears to
be a lack of understanding amongst the population
about regular consumption of alcohol and liver dam-
age [67]. Additionally, there is also a general lack of
knowledge amongst patients about ALA, the causative
agent, risk factors, and the adoption of preventive
measures [6]. The World Health Assembly’s adopted
resolution EB126.R11, a global strategy to reduce the
harmful use of alcohol, has undergone new adapta-
tions, including expanding the evidence base such
that it applies to low- and middle-income countries.
In addition to this, the WHO has adopted scientific
support for the interventions in its new global strat-
egy, including to increase the capacity of health and
social welfare systems to deliver treatment and early
intervention, limits on alcohol availability, restrictions
on alcohol marketing, and pricing policies to discour-
age alcohol consumption [130].

Fig. 3 Therapeutic ultrasonographic-guided percutaneous aspiration of ALA
in the right-upper quadrant at THJ—a relatively safe bedside procedure
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Strategies to increase awareness such as mass media
campaigns and community-level interventions are neces-
sary, particularly to those who are at risk, in order to
eradicate the disease from the island. These could in-
clude education about safe limits of alcohol consump-
tion, as frequency and type of alcohol consumed have
been shown to be risk factors for ALA [6], as well as
education on safe brewing practices of indigenous bever-
ages as a harm reduction strategy.

Conclusion
E. histolytica is a public health problem in northern
SLK, owing to poor sanitation and poor hygienic prac-
tices, particularly in the production of indigenous alcho-
holic beverages. Middle-aged men with a history of
alcohol consumption are particularly at high risk, which
is exacerbated by the lack of knowledge and attitudes
about ALA, its route of transmission, and general neg-
lect towards practicing good hygiene in toddy taverns.
As a preventable illness, this imposes a significant bur-
den on the healthcare system and substantial opportun-
ity for improvement still exists to address this healthcare
disparity.
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