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ABSTRACT

Amoebiasis, a serious public health problem in underdeveloped nations, is caused by the
infectious protozoan Entamoeba histolytica. Entamoeba histolytica infection ranges from
asymptomatic to symptomatic, and even extraintestinal state such as amoebic liver abscess.
Accurate diagnosis is pertinent for effective treatment, prevention of complications, and
improved surveillance. Literature for this narrative review was sourced from scientific
databases and search engines including PubMed, Google Scholar, and African journal
online (AJOL). This review evaluates conventional, immunological, and molecular
diagnostic methods for the detection of E. histolytica. It also highlights the advantages,
limitations, and applicability of each diagnostic method. This review shows that stool
microscopy remains widely used due to its affordability and simplicity. However, stool
microscopy has low sensitivity and specificity and cannot differentiate E. histolytica from
non-pathogenic species such as E. dispar and E. moshkovskii. Inmunological methods, and
molecular techniques, demonstrate high accuracy and enable precise species identification.
This review also shows that adjunct techniques such as endoscopy and imaging aid
diagnosis in extraintestinal cases. In conclusion, combining diagnostic approaches
enhances accuracy and clinical decision-making. However, cost, technical expertise, and
infrastructure remain limiting factors.

KEYWORDS: Entamoeba histolytica, Amoebiasis, microscopy, Immunodiagnostics, Molecular
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INTRODUCTION Stool  microscopy  which is  the

Entamoeba histolytica is a pathogenic conventional diagnostic method is widely
protozoan parasite that causes amoebiasis, used but often has low sensitivity and
a disease that remains an important public specificity. Stool microscopy method also
health concern worldwide (Guillén, fails to reliably differentiate E. histolytica
2022). Most infections are reported to be from morphologically identical non-
asymptomatic, however some infected pathogenic species. The low sensitivity
individuals present with symptoms. and specificity of microscopy in
Accurate and early diagnosis is essential differentiating E. histolytica from its non -
for proper treatment, prevention of pathogenic siblings such as E. dispar and
complications, and effective disease E. moshkovskii, leads to misdiagnosis and

surveillance (Cooney et al., 2024).
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inappropriate management (Datta et al.,
2025).

In recent decades, advancements in
serological and molecular diagnostic
techniques have significantly improved
the accurate detection of E. histolytica.
For instance, serological methods, such as

enzyme-linked immunosorbent assays
(ELISAs) and rapid
immunochromatographic  tests, offer

improved specificity by targeting the
antigens and antibodies of E. histolytica

(Saidin et al., 2019). Furthermore,
molecular methods such as nucleic acid
amplification tests (NAATYS),

conventional and real-time polymerase
chain reaction (PCR), have proven to be
more  sensitive and  specific  in
distinguishing pathogenic E. histolytica
from non-pathogenic amoebas. Despite
these advantages, widespread adoption in
low-resource settings is made impossible
by high costs, the need for stable
electricity, and inadequate trained
personnel (Garg et al., 2024). This review
highlights emerging diagnostic methods
for E. histolytica, and their implications
for resource-limited settings.

LITERATURE SEARCH

Literature for this narrative review
was obtained from key scientific
databases and search engines such as
PubMed, Google Scholar, and African
Journal online (AJOL) using Entamoeba
histolytica, Amoebiasis, microscopy,
Immunodiagnostics, Molecular
diagnostics, Serology as search terms. The
search of the literature was limited to the
English Language, to identify relevant
peer-reviewed studies on the diagnosis of
Entamoeba  histolytica, as well as
technical reports. Both recent and
foundational publications were included
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based on their relevance to the study
objectives.

Diagnostic Approaches: A Comparative
Perspective

Stool Microscopy

Despite the advent of modern
diagnostics, stool microscopy remains the
gold standard for detection of E.
histolytica in resource-limited settings.
Stool microscopy remains the most
commonly used diagnostic method due to
its low cost, minimal equipment
requirements, and rapid results (Khan et
al., 2019). Stool microscopy procedure
involves the microscopic examination of
direct wet mounts using saline and iodine
preparations. It may be followed with
formol-ether concentration techniques to
increase the yield of parasitic elements.
The detection of Entamoeba
histolytica trophozoites particularly those
containing ingested erythrocytes has been
used as a confirmatory marker of invasive
intestinal disease (Behravan et al., 2025).
Furthermore, microscopy has a low
sensitivity and specificity, often ranging
from about 60% for intestinal to as low as
30% for extraintestinal amoebiasis. The
sensitivity of microscopy is significantly
dependent on the expertise of the
personnel, quality of samples, workload,
the quality of staining, and the parasite
density of the stool sample (Tortop et al.,
2022; Spacek, 2024). This position is in
line with Van Den Broucke et al. (2018),
who reported a 14% sensitivity for stool
microscopy in their evaluation of clinical
and microscopic predictors of true E.
histolytica infection among travellers and
migrants.

Another  limitation of  stool
microscopy is its inability to differentiate
pathogenic Entamoeba histolytica from
the morphologically identical non-
pathogenic commensal Entamoeba
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species in both cyst and trophozoite forms
(Behravan et al., 2025). The consequence
of this is that a microscopy report cannot
distinguish a patient requiring targeted
treatment from one with a commensal
amoebic infection (Van Den Broucke et.
al., 2018). The implication of this in low
resource settings 1is overdiagnosis E.

histolytica and  underdiagnosis  of
Entamoeba dispar and Entamoeba
moshkovskii.

Culture, Followed by Isoenzyme Analysis

Culture, followed by isoenzyme
electrophoresis is one of the earliest
laboratory methods developed for the
differentiation of Entamoeba histolytica
from morphologically identical species
that are not pathogenic (Caliskan and
Aydin, 2023). These diagnostic methods
involve the cultivation of trophozoites in
petri dishes, followed by characterization
of their isoenzymes using electrophoretic
techniques, this procedure is also called
zymodeme analysis (Caliskan and Aydin,
2023). Differences in isoenzyme profiles
of some enzymes such as hexokinase and
phosphoglucomutase, improve species
differentiation of Entamoeba species
(Sargeaunt et al., 1978; Kumari Yadav et
al., 2021). However, despite its diagnostic
advantage, culture followed by isoenzyme
electrophoresis have several limitations
that restrict its routine use in clinical
Laboratory (Tokoro et al, 2023).
Isoenzyme electrophoresis is highly
technical, takes time and is dependent on
the results of culture (Parija et al., 2014).
The long turnaround time limits its routine
use in clinical settings, where rapid
diagnosis is essential for timely treatment
(Parija et al., 2014). Additionally, due to
more rapid and sensitive diagnostic tools,
such as serology and molecular assays, the
use of culture, followed by isoenzyme
electrophoresis has become unpopular
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(Tokoro et al., 2023). As a result, culture
and isoenzyme electrophoresis are now
commonly used in research settings rather
than in routine diagnostic use (Saidin et
al., 2019).
Serological Testing

Serological tests have been reported to
play an important role in the diagnosis of
extraintestinal amoebiasis, where stool
examinations may be negative (Haque et
al., 2000; Wuerz et al.,, 2012). Several
studies have developed monoclonal
antibody-based tests by using various E.
histolytica antigens such as the lectin-rich
surface antigen, lipophosphoglycan and
the 170 kDa amoeba adhesion lectin. The
detection of specific antibodies against E.
histolytica may support diagnosis when
clinical suspicion is high, although it may
not distinguish between past and current
infection (Saidin et al., 2019). Serological
tests, such as indirect haemagglutination
assay (IHA) and indirect
immunofluorescence (IIF) assay, are
widely used for the detection of antibodies
in patients with suspected Entamoeba
histolytica infection. Furthermore, IHA
and IIF have been successfully used for
detection of antibody against E. histolytica
and are available commercially (Fitri et
al., 2022). However, it is important to
note that IHA and IIF are more useful in
non-endemic regions, where a positive
antibody test is an indication of active or
recent infection due to the low incidence
of Amoebiasis (Nath et al., 2018).

Serological tests are less useful for the
diagnosis of intestinal amoebiasis, where
direct detection of the parasite is
important. For this reason, it has been
recommended that serology tests should
be considered as complementary to the
diagnosis of amoebiasis rather than being
used alone (Saidin et al., 2019; Moran et
al., 2023). It is safe to conclude that, while
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serological assays remain valuable
particularly for extraintestinal disease,
their limitations have brought about the
need for other methods that are more
sensitive and specific (Haque et al., 2003;
Saidin et al., 2019; Morén et al., 2023).
Emerging Immunodiagnostic
Techniques for Antigen Detection

Antigen detection assays, particularly
enzyme-linked immunosorbent assays
(ELISA), has contribute significantly to
accurate  diagnosis of  Entamoeba
histolytica. Many studies have shown that
ELISA-based assays are highly sensitive
and specific, when compared with stool
microscopy or antibody-based tests (Jing
et al., 2025). These assays are designed to
detect parasite-specific antigens, such as
the Galactose/N-acetyl-D-galactosamine
(Gal/GalNAc) lectin, a key virulence
factor involved in host cell adherence
(Begum et al., 2021). ELISA can also be
used to detect anti-Entamoeba antibodies
during amebic liver abscess (ALA). The
ELISA is useful for diagnosis of E.
histolytica by detecting the antigens
during the intestinal phase or antibodies
during the extra-intestinal phase (Flores et
al., 2022). By targeting the antigens,
ELISA-based methods provide improved
sensitivity and specificity compared with
conventional microscopy, and other
serology tests (Castellanos-Gonzalez et
al., 2018; Saidin et al., 2019).

Some studies have reported that some
commercially available antigen test may
not  successfully  differentiate  E.
histolytica and E. dispar which is a
limitation (Jing et al., 2025). However,
sandwich ELISA  technique, have
demonstrated high diagnostic accuracy in
its ability to detect parasite antigens in
stool samples. These assays are capable of
differentiating pathogenic E. histolytica
from non-pathogenic species, making it
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valuable for the diagnoses of intestinal
histolytica infection (Castellanos-
Gonzalez et al., 2018).

Compared with microscopy, ELISA
offers several advantages, these include
capacity to detect low parasite loads, less
dependency on the personnel, and the
ability to process multiple samples
simultaneously (Moran et al., 2023).
These previously listed factors make
ELISA suitable for both case diagnosis,
and epidemiological studies (Saidin et al.,
2019; Moran et al, 2023). However,
despite these advantages, ELISA-based
antigen detection assays have important
limitations. The accuracy of the test
depends on proper sample collection, and
handling, as antigen degradation may lead
to false-negative results (Haque et al,
2000; Castellanos-Gonzalez et al., 2018).
Additionally, the requirement for
laboratory infrastructure, trained
personnel, and cost of test reagents may
limit the use of ELISA in resource-limited
settings.

Rapid Diagnostic Tests

Rapid diagnostic tests (RDTs), also
known as ‘rapid lateral flow tests’, are
immunochromatographic assays designed
for the rapid detection of Entamoeba
histolytica in stool samples. These tests
are based on monoclonal antibodies
targeted at specific E. histolytica antigens
that binds to anti-E. histolytica antibodies,
allowing for the detection of the parasites
within 10-20 minutes. The result is
visualized by the appearance of a colour
on the test cassette. Their ease of use,
minimal requirements for expertise and
equipment make them suitable in
programmatic  and  resource-limited
settings (Momcilovi¢ et al., 2019). One of
the key advantages of RDTs is their ability
to provide results within few a minutes,
which makes prompt clinical decision-
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making possible (Jing et al., 2025). In
addition, these tests are portable, require
minimal equipment and training, and can
be performed at the bedside or in
community with poor electricity supply,
(Saidin et al., 2019).

Despite these advantages, rapid
diagnostic tests generally demonstrate
lower sensitivity compared with ELISA
and molecular techniques. This limitation
may be more pronounced in cases with
low parasite burden, which may result in
false-negative Laboratory report (Moran
et al., 2023). It is advisable that, negative
RDT results should be interpreted
cautiously, especially in patients with
strong clinical suspicion of amoebiasis
(Momcilovi¢ et al.,, 2019; Moran et al.,
2023).

Molecular Diagnostic Techniques

Molecular diagnostic methods have
had remarkable impact in the detection of
Entamoeba histolytica. They are more
sensitive and  specific than other
previously mentioned diagnostic methods
in the detection of Entamoeba histolytica
(Moran et al., 2023). Molecular methods
also have the added advantage of
accurately differentiating pathogenic from
morphologically identical species
Entamoeba that are believed to be non-
pathogenic (Shirley et al., 2018; Saidin et
al., 2019; Morén et al., 2023).
Conventional Polymerase Chain
Reaction (PCR)

Conventional PCR is one of the
earliest molecular tools used for the
detection of E. histolytica. It amplifies
parasite 18S ribosomal DNA in stool and
tissue aspirates, enabling accurate
detection and speciation of amoebic
species (Shirley et al., 2018; Saidin et al.,
2019). The main advantage of this method
is its ability to differentiate E. histolytica
from identical non-pathogenic species
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such as E. dispar and Bangladeshi (Moran
et al., 2023). However, conventional PCR
requires identification of amplification
products using gel electrophoresis, which
increases turnaround time and may easily
become contaminated during sample
processing (Calle-Pacheco et al., 2022).
Furthermore, the requirement for trained
personnel, constant electricity supply and
expensive equipment and reagents limits

its use routinely in resource-limited
settings (Das et al., 2021; Tokoro et al.,
2023).

Nested PCR

Nested PCR is a molecular technique
designed to improve on the less sensitive
and specific conventional PCR. Here, the
amplification product from the first round
of PCR is used as a template in the second
round of PCR to increase its sensitivity.
As a result, nested PCR is useful when
parasite density is suspected to be very
low, where conventional methods may fail
(Ali et al, 2003). Despite its high
diagnostic performance, nested PCR also
has some limitations such as cost and
increase in processing time due to
additional amplification step, which may
increase the risk of cross-contamination,
lead to false-positive results. The long
turn-around time in addition to cost, has
limits its use for routine diagnostic
purpose in health care settings (Das et al.,
2021).

Real-Time PCR (qPCR)

Real-time PCR, also known as
quantitative PCR, (qPCR) an
improvement over conventional and
nested PCR techniques. In addition to
detection of parasites, this method can
also be used to determine the parasite
burden. Due to the use of fluorescent
probes, qPCR allows the monitoring of
amplification process and quantification
of parasite DNA real-time. The technique



Anate et al. Emerging Diagnostic Approaches for Entamoeba hystolytica

removes the need for gel-electrophoresis
and reduce the risk of contamination
(Blessmann et al., 2002). Furthermore,
gPCR is more sensitive and has a shorter
turnaround time compared to
conventional PCR. These attributes make
it very suitable for both routine use in
clinical settings and as well as for large
epidemiological studies (Lotz et al.,
2025). However, this method is expensive,
due to high cost of equipment,
maintenance, and reagents. It also requires
technical expertise, put together, limits its
implementation in many endemic regions
(Lotz et al., 2025).

Multiplex PCR

Multiplex PCR has the advantage of
being able to amplifying multiple target
DNA simultaneously within a single
reaction. In a clinical setting, the multiplex
PCR can be used to detect multiple
intestinal parasites by incorporating a
mixture of primers that are specific for
parasites of interest (Argy et al., 2022).
The reducing reagent consumption and
turnaround time improves detection of
different species of intestinal protozoa in
settings where co-infections are common
(Robert-Gangneux et al., 2025). The
limitation of this technique requires
careful optimization to avoid primer
interactions and  ensure  balanced
amplification of all targets. These
technical challenges, along with the need
for specialized equipment, may limit its
routine use in low-resource laboratories
(Mizan et al., 2025).

Loop-Mediated Isothermal
Amplification (LAMP)

Loop-mediated isothermal
amplification (LAMP) is new technique
that emerged within this decade. It is a
PCR method that is highly sensitive and
specific, user friendly and has a short turn-
around time. (Parkinson et al., 2019).

117

Unlike PCR, LAMP is rapid, and can
make results available within an hour, and
visualize through a colour change
(Notomi et al., 2015). Additionally,
LAMP is a portable technology and can
serve as a point-of-care testing and field
research. These attributes make LAMP
one of the most reliable diagnostic
methods for amoebiasis in low-resource
settings (Yang et al., 2024).
Adjunct Diagnostic methods for
detection of E. histolytica

For intestinal amoebiasis, stool-based
tests such microscopy, antigen detection
assays or molecular techniques provide
direct evidence of active parasitic
infection and are routinely used in
healthcare and research settings (Saidin et
al., 2019; Moran et al., 2023). However,
there are conditions where these methods
may not produce expected results in cases
of low parasite burden or intermittent
shedding (Saidin et al, 2019). At such
times, adjunctive diagnostic methods have
been advocated for.
Endoscopy

Endoscopy procedure a process
whereby a long, flexible tube with camera
at the end is inserted down the throat into
a patient’s gastrointestinal tract (GIT).
The camera allows views of the GIT and
may show features of invasive amoebiasis
(Sharma and Ahuja, 2021). However,
endoscopy cannot be wused as a
confirmatory test on its own but must be
interpreted in addition to evidence
provided by Laboratory tests such as
microscopy, serology and PCR (Yue et
al., 2021).
Imaging Techniques

Another adjunct diagnostic technique
is the imaging technology. Imaging entails
radiological methods such as ultrasound,
computed  tomography (CT), and
magnetic resonance imaging (MRI). They
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have become very useful in the diagnosis
of extraintestinal amoebiasis, especially
amoebic liver abscess (Priyadarshi et al.,
2022). These imaging methods can be
used to show amoebic lesions when
patients are suspected of having
extraintestinal amoebiasis. These imaging
techniques are useful when assessing the
extent of extraintestinal amoebic
abscesses, and for guiding therapeutic
interventions (Khan er al, 2019;
Priyadarshi et al., 2022). The limitation of
imaging techniques is that, their findings
are not specific to amoebiasis and may
overlap with other conditions such as
cancers and other pathologies (Priyadarshi
et al., 2022). Therefore, like other adjunct
diagnostic methods, imaging techniques
should not be used in isolation as

diagnostic tools for E. histolytica
infections.

Implications for Resource-Limited
Settings

Stool microscopy is insufficient for
the accurate diagnosis of Entamoeba
histolytica in endemic regions that are
often poor resource countries due to non-
pathogenic  morphologically identical
species. Therefore, emerging diagnostic
techniques are very necessary for endemic
and resource-limited regions. The new
diagnostic techniques such as antigen-
based tests and molecular techniques are
more sensitive and specific, and have
faster turn-around time compared to stool
microscopy (Saidin et al., 2019; Morén et
al., 2023). Despite their advantage over
stool microcopy, the cost implication in
using them, and the need for electricity in
the case of molecular techniques, have
made them inaccessible for routine use in
poor resource settings, especially in public
health facilities (Calle-Pacheco et al.,
2022).
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CONCLUSION

In conclusion, depending only on stool
microscopy is insufficient to accurately
identify Entamoeba histolytica.
Consequently, when there is strong
suspicion of E. histolytica infection, other
more sensitive and specific diagnostic
techniques should be conducted to
enhance diagnostic accuracy and clinical
decision-making. While stool microscopy
remains the most commonly used method
in poor endemic countries such as Nigeria,
due to its affordability, antigen-based tests
and molecular methods offer superior
sensitivity and specificity and can be used
for speciation. Policymakers in poor
resource countries must be encouraged to
prioritize funding for emerging diagnostic
techniques in clinical laboratories. As
doing so will reduce over-diagnosis of
diseases such as amoebiasis and this will
in turn prevent over-treatment and drug
resistance.

REFERENCES
Argy, N., Nourrisson, C., Aboubacar, A.,
Poirier, P., Valot, S., Laude, A.,

Desoubeaux, G., Pomares, C.,
Machouart, M., Le Govic, Y.,
Dalle, F., Botterel, F.,
Bourgeois, N., Cateau, E.,
Leterrier, M., Le Pape, P.,

Morio, F. and Houze, S. (2022).
Selecting a multiplex PCR panel
for accurate molecular diagnosis

of  intestinal protists: A
comparative study of Allplex
(Seegene), G-diaparatrio

(Diagenode), and RIDAGENE (R-
biopharm) assays and microscopic
examination. Parasite, 29:

5. https://doi.org/10.1051/parasite
/2022003

K. M., Hossain, M. B., Roy, S.,
Ayeh-Kumi, P. F., Petri, W. A.,

Ali, L



Anate et al. Emerging Diagnostic Approaches for Entamoeba hystolytica

Calle-Pacheco, G. L.,

Haque, R. and Clark, C. G. (2003).
Entamoeba moshkovskii
infections in children, Bangladesh.
Emerging Infectious Diseases,
9(5): 580-584.
https://doi.org/10.3201/e1d0905.0
20710

Begum, S., Moreau, F., Dufour, A. and

Chadee, K. (2021). Entamoeba
histolytica exploits the autophagy
pathway in macrophages to trigger

inflammation in disease
pathogenesis. Mucosal
Immunology, 14(5): 1038-

1054. https://doi.org/10.1038/s41
385-021-00408-4

Behravan, M., Alipour, F., Ashrafi, M.,

Ekrahi, N., Pagheh, A.S. and
Tavakoli  Kareshk, A. (2025).
Molecular characterization of

entamoeba complex species in
clinical samples from eastern of
Iran in 2024. Gene Reports, 39:
102203. https://doi.org/10.1016/].
genrep.2025.102203

Blessmann, J., Buss, H., Nu, P. A., Dinh,

B.T., Ngo,Q.T., Van, A. L., Alla,
M. D., Jackson, T. F., Ravdin, J. L.,
and Tannich, E. (2002) Real-time
PCR for detection and
differentiation of Entamoeba
histolytica and Entamoeba dispar

in fecal samples. Journal of
Clinical ~ Microbiology, 40(12):
4413-4417.

https://doi.org/10.1128/JCM.40.1
2.4413-4417.2002

Caliskan, M. and Aydin, S. (Eds). (2023).

Genetic Diversity - Recent
Advances and  Applications.
IntechOpen, 7: 118.

https://doi.org/10.5772/intechope
n.100913
Jiménez-

Chunga, J. A. and Vivas-

119

Castellanos-Gonzalez, A.,

Das, S.,

Ruiz, D. E. (2022). Molecular
diagnosis of amoebiasis. Boletin
Médico del Hospital Infantil de
Meéxico, 79(1): 3-16.
https://doi.org/10.24875/bmhim.2
1000044

White, A.,
Melby, P. and Travi, B. (2018)
Molecular diagnosis of protozoan
parasites by Recombinase
polymerase  amplification. Acta
Tropica, 182: 4-
11. https://doi.org/10.1016/j.actatr
opica.2018.02.002

Cooney, J., Siakavellas, S. 1., Chiodini, P.

L., Mahadeva, U., Godbole, G.,
Pollok, R. C. G. and Smith, P. J.
(2024). Recent advances in the
diagnosis and management of
amoebiasis. Frontline
Gastroenterology, 16(1): 37-50.
https://doi.org/10.1136/flgastro-
2023-102554

Rajkumari, N.,  Gunalan, A.,
Rajavelu, D. and Olickal, J.J.
(2021). A comparative analysis of
microscopy, Coproantigen
serology, and nested multiplex
PCR in the laboratory diagnosis of
Entamoeba histolytica
infection. Journal of Laboratory
Physicians, 14(02): 125-
131. https://doi.org/10.1055/s-
0041-1732488

Datta, P., Rattan, D., Garg, P., Bhasin, S.

L., Malhotra, P., Rana, S.,
Khurana, S., and Sehgal, R.
(2025). Real-time PCR-HRM
assay for precise identification of
Entamoeba species in diarrheal
samples: Clinical validation in
tropical health settings.
Transactions of the Royal Society
of Tropical Medicine and Hygiene,
119(11): 1233-1242.



BIU Journal of Basic and Applied Sciences Vol. 11 No.1 2026

Fitri, L. E., Candradikusuma, D., Setia, Y.

Flores,

D., Wibawa, P. A., Iskandar, A.,
Winaris, N. and Pawestri, A. R.
(2022). Diagnostic Methods of
Common Intestinal  Protozoa:
Current and Future Immunological
and Molecular Methods. Tropical
medicine and infectious
disease, 7(10) 253.
https://doi.org/10.3390/tropicalme
d7100253

M. S., Tamez, E., Rangel, R,
Monjardin, J., Bosques, F.,
Obregén, A., Trejo-Avila, L.,
Quintero, 1., Gandarilla, F.,
Arevalo, K., Aleman, E. and
Galan, L. (2022). Ubiquitin of
Entamoeba histolytica induces
antibody response in patients with
invasive amoebiasis. Parasite
Immunology,  44(7): e12919.
https://doi.org/10.1111/pim.12919

Garg, P., Bhasin, S.L., Malhotra, P., Rana,

S.S., Singh, S., Sethi, J., Sehgal,
R., Khurana, S. and Datta, P.
(2024).  Multiplex PCR for
gastrointestinal parasites in stool:
Benchmarking against  direct
microscopy and simplex PCR.
Diagnostic  Microbiology and
Infectious Disease,110(2):116475.

Guillén, N. (2023). Pathogenicity and

Haque,

virulence of Entamoeba
histolytica, the agent of
amoebiasis. Virulence, 14(1).
https://doi.org/10.1080/21505594.
2022.2158656

R., Mollah, N. U., Alj, I. K., Alam,
K., Eubanks, A., Lyerly, D. and
Petri, W. A., Jr. (2000). Diagnosis
of amebic liver abscess and
intestinal infection with the
TechLab Entamoeba histolytica II
antigen detection and antibody
tests. Journal of clinical

120

Microbiology, 38(9): 3235-3239.
https://doi.org/10.1128/JCM.38.9.
3235-3239.2000

Jing, W., Liu, C., Chen, C., Chen, X.,
Wang, J., Feng, M., Sui, G. and
Cheng, X.  (2025).  Serologic
diagnosis of entamoeba histolytica
infection based on the gradient-
based digital
immunoassay. Analytica Chimica
Acta, 1339:
343602. https://doi.org/10.1016/j.
aca.2024.343602

Khan, R., Hamid, S. and Abid, S. (2019).
Predictive factors for early
aspiration in liver abscess. World
Journal of  Gastroenterology,

25(27): 3650-3660.
https://doi.org/10.3748/wjg.v25.12
7.3650

Kumari-Yadav, R., Malhotra, S. and
Duggal, N.  (2021)  Immune
dysfunction during enteric
protozoal infection: The current
trends. Innate Immunity in Health
and
Disease. https://doi.org/10.5772/i
ntechopen.91698

Lotz, C. N., Schneeberger, P. H.,
Concu, M., Ali, S. M.,
Mrimi, E. C. and Keiser, J. (2025).
Implementation of real-time PCR
assays for diagnosing intestinal
protozoa infections. Parasitology
Research, 124 @):
40. https://doi.org/10.1007/s0043
6-025-08483-3

Mizan, S., Wang, S. M. and Al-Talib, H.
(2025).  Intestinal  protozoan
infections in Malaysia: Insights
into epidemiology, diagnostic
approaches, and control strategies:
A mini-review. Asia  Pacific
Journal of Molecular Biology and
Biotechnology, 182-



Anate et al. Emerging Diagnostic Approaches for Entamoeba hystolytica

192. https://doi.org/10.35118/apj
mbb.2025.033.3.18

Mom¢ilovié, S., Cantacessi, C., Arsic¢-

Arsenijevi¢, V., Otranto, D. and
Tasi¢-Otasevi¢, S. (2019). Rapid
diagnosis of parasitic diseases:
Current scenario and future
needs. Clinical Microbiology and
Infection, 25(3): 290-
309. https://doi.org/10.1016/j.cmi.
2018.04.028

Morén, P., Serrano-Vizquez, A., Rojas-

Velazquez, L., Gonzilez, E.,
Pérez-Juarez, H., Hernandez, E.
G., Padilla, M. L. A., Zaragoza, M.
E., Portillo-Bobadilla, T., Ramiro,
M. and Ximénez, C. (2023).
Amoebiasis: Advances in
Diagnosis, Treatment,
Immunology Features and the
Interaction with the Intestinal
Ecosystem. International Journal
of Molecular Sciences, 24(14):
11755.

https://doi.org/10.3390/ijms24 141
1755

Nath, J.,  Singha, B., Paul,J. and

Ghosh, S. K. (2018). Diagnosis
and epidemiology of amoebiasis in
India. Current Science, 114(10):
2045. https://doi.org/10.18520/cs
/v114/110/2045-2052

Notomi, T., Mori, Y., Tomita, N., and

Kanda, H. (2015). Loop-mediated
isothermal amplification (LAMP):
Principle, features, and future
prospects. Journal of
Microbiology, 53(1): 1-5.
https://doi.org/10.1007/s12275-
015-4656-9

Parija, S.C., Mandal, J. and Ponnambath,

D.K. (2014). Laboratory methods
of identification of Entamoeba
histolytica and its differentiation
from look-alike Entamoeba spp.

Tropical Parasitology, 4(2): 90-
95. doi: 10.4103/2229-
5070.138535. PMID: 25250228;
PMCID: PMC4166809

Parkinson, L. E., Le, D. P. and Dann, E.

K. (2019). Development of Three
Loop-Mediated Isothermal
Amplification (LAMP) Assays for
the Rapid Detection of
Calonectria ilicicola,
Dactylonectria Genus in Avacado
Roots. Plant Disease, 103(8):
1865-1875.
https://doi.org/10.1094/PDIS-11-
18-2005-RE

Priyadarshi, R. N., Kumar, R. and

Anand, U. (2022). Amebic liver
abscess: Clinico-radiological
findings and  interventional
management. World Journal of
Radiology, 14(8): 272-
285. https://doi.org/10.4329/wjr.v
14.18.272

Robert-Gangneux, F., Duval, X.,

Cazala, C., Belaz, S., Dupuis, A.,
Guegan, H., Autier, B. and
Gangneux, J. (2025).
Improvement of the diagnosis of
intestinal ~ protozoa using a
multiplex qPCR strategy
compared to classical microscopy:
A prospective study on 3,500 stool
samples over 3 years. Journal of
Clinical Microbiology, 63(5).
https://doi.org/10.1128/jcm.01610
-24

Saidin, S., Othman, N. and Noordin, R.

(2019). Update on laboratory
diagnosis of amoebiasis.
European Journal of Clinical

Microbiology  and  Infectious
Diseases, 38(1): 15-38.

Sargeaunt, P. G., Williams, J. E. and

Grene, J. D. (1978). The
differentiation of invasive and



BIU Journal of Basic and Applied Sciences Vol. 11 No.1 2026

non-invasive Entamoeba
histolytica by isoenzyme
electrophoresis. Transactions of
the Royal Society of Tropical

Medicine and Hygiene, 7T2(5):
519-521.

Sharma, S. and Ahuja, V. (2021). Liver
abscess: Complications and
treatment. Clinical Liver
Disease, 18(3): 122-

126. https://doi.org/10.1002/cld.11
28

Shirley, D. A., Farr, L. and Watanabe, K.
(2018). Global burden and new
diagnostics for amoebiasis. Open
Forum Infectious Diseases, 5(7):
161.

Spacek, L. A. (2024). Entamoeba
histolytica. In Johns Hopkins HIV
Guide. Johns Hopkins University.
https://www.hopkinsguides.com/ho
pkins/view/Johns_Hopkins_HIV_G
uide/545065/all/Entamoeba_histoly
tica

Tokoro, M., Mizuno, T., Bi, X., Lacante, S.
A., Jiang, C. and Makunja, R. N.
(2023). Molecular screening
of Entamoeba spp. (E. histolytica,
E. dispar, E. coli, and E. hartmanni)
and Giardia intestinalis using PCR

and sequencing. MethodsX, 11:
102361.
https://doi.org/10.1016/j.mex.2023.
102361

Tortop, S., Koyuncu Ozyurt, O., Ongiit, G.,
Yazisiz, H., Oztirk Eryigit, F.,
Ozhak, B., Doénmez, L.,
Sekercioglu, A. O. and Ogiing, D.

(2022). Ishalli Hastalarmn Diski
Orneklerinde Entamoeba
histolytica’nin Saptanmasinda
Kullanilan Yontemlerin
Degerlendirilmesi [Evaluation of

the Methods Used for the Detection
of Entamoeba histolytica in Stool

122

Samples of Patients with Diarrhea.
Mikrobiyoloji bulteni, 56(4): 682—
691.
https://doi.org/10.5578/mb.202296
06\

Van Den Broucke, S., Verschueren, J., Van
Esbroeck, M., Bottieau, E., and Van
den Ende, J. (2018). Clinical and
microscopic predictors of
entamoeba histolytica intestinal
infection in travellers and migrants
diagnosed with entamoeba
histolytica/dispar infection. PLOS
Neglected Tropical
Diseases, 12(10):
e0006892. https://doi.org/10.1371/j
ournal.pntd.0006892

Wuerz, T., Kane, J. B., Boggild, A. K.,
Krajden, S., Keystone, J. S., Fuksa,
M., Kain, K. C., Warren, R,
Kempston, J. and Anderson, J.
(2012). A review of amoebic liver

abscess for clinicians in a
nonendemic  setting. Canadian
Journal of
Gastroenterology, 26(10): 729—
733.
https://doi.org/10.1155/2012/85283
5

Yang, N., Zhang, H., Han, X., Liu, Z., and
Lu, Y. (2024). Advancements and

applications  of  loop-mediated
isothermal amplification
technology: A comprehensive
overview. Frontiers in
Microbiology, 15:

1406632. https://doi.org/10.3389/f
micb.2024.1406632

Yue, B.,, Meng, Y., Zhou, Y., Zhao, H.,
Wu,Y. and Zong, Y. (2021).
Characteristics of endoscopic and
pathological findings of amoebic

colitis. BMC Gastroenterology,
21(1): 367.
https://doi.org/10.1186/s12876-
021-019



