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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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typed on a special signed form, certified by a stamp or a seal.
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reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Background: Amoebic dysentery is a common infectious
disease that is acquired through contaminated food and water
harboring the infective stage of the parasite. Entamoeba
histolytica is a parasite that is spread globally causing increasing
morbidity and mortality in developing countries.

Objectives: To Identify the infection of Entamoeba histolytica
by PCR and other lab methods among patients attending Kirkuk
hospitals. Methods: The current study involved the examination
of 220 fecal specimens from children under 15 years during the
period of 1% January 2023 until 5* of June 2023. It involved
microscopic examination of fecal samples confirmation of
diagnosis with two different ELISA tests that capture E.
histolytic. Also, microscopic positive samples were submitted
to nucleic acid detection of E. histolytic via Real-Time PCR.

Results: The percentage of positive specimens that were
tested with E. histolytica / dispar ELISA (DRG ELISA), out
of 93 stool specimens, 59(63.44%) were positive, while the
remaining specimens 34(36.56%) were negative despite being
tested positive by microscopy. The DRG stool ELISA revealed
sensitivity and specificity (69.28 % and 97.91 %) respectively
and a predictive value of (97 %). The sample that was the
positive result with DRG ELISA was discriminated via Tech
Lab E. histolytica ELISA which detects the presence of only
E. histolytica alone in fecal samples. Out of 93 examined
specimens, only 24(25.81%) were positive while the remaining
69(74.19%) were negative. DRG ELISA for E. histolytica/
dispar positive results were 63.44%, while TechLab ELISA
has produced 25.81% positive E. histolytica. Whereases, RT
PCR results were only 20.44%. Qi square analysis was applied
and yielded a significant difference v=between the method of
diagnosis with P=<0.0001.

Conclusion: Microscopy-positive Entamoeba complex is
a primitive means of detection of Entamoeba complex and
diagnosis should always be confirmed with superior method
like ELISA or PCR.

Key words. Amoebic dysentery, Entamoeba histolytica, PCR,
ELISA.

Introduction.

Amoebiasis is recognized as the second most prevalent cause
of mortality among parasitic infections [ 1-3]. Amoebiasis affects
around 500 million individuals annually, with only a minority
of approximately 10% manifesting clinical manifestations
[4]. The genus Entamoeba encompasses numerous species,
including E. histolytica, E. dispar, E. moshkovskii, E. polecki,
E. coli, and E. hartmanni. Among these species, six are found
in the human intestinal lumen. It is important to note that E.
histolytica is the sole species that has been definitively linked
to pathological consequences in humans, while the remaining
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species are generally regarded as nonpathogenic [3,5].

The clinical manifestations caused by E. histolytica range
from asymptomatic colonization to amoebic dysentery and
invasive extra-intestinal amoebiasis, primarily characterized
by the occurrence of liver abscesses. An estimated 50 million
individuals have invasive illnesses, leading to an annual mortality
rate of 100,000 individuals [4,6]. The microscopic identification
of the parasite in stool for the diagnosis of amoebiasis is
characterized by low sensitivity and an inability to differentiate
between the invasive parasite E. histolytica and the commensal
parasite E. dispar [1,6]. Due to the inability of microscopic
inspection to differentiate between these two organisms, it is no
longer considered a reliable method for diagnosing amoebiasis.
Recently, there have been advancements in the development
of molecular techniques that are both sensitive and specific
in distinguishing between E. histolytica and E. dispar. These
techniques encompass the utilization of an enzyme-linked
immunosorbent assay (ELISA) to detect an E. histolytica
antigen, the application of polymerase chain reaction (PCR)
to amplify amoebic DNA, and the cultivation of stool samples
followed by isoenzyme analysis [l,7]. Various molecular
diagnostic tests have been employed for immunodiagnosis
of amoeba, including serological techniques such as indirect
haemagglutination (IHA), counter immunoelectrophoresis
(CIE), amoebic gel diffusion test, complement fixation (CF),
indirect fluorescence assay (IFA), latex agglutination, and
enzyme linked-immunosorbent assay (ELISA) [5,8]. In recent
times, real-time PCR has emerged as the most sensitive method
for detecting E. histolytica in stool samples, surpassing the
sensitivities of traditional nested PCR and ELISA. These latter
techniques have been specifically designed for the detection and
distinction of E. histolytica and E. dispar in clinical samples.
The implementation of molecular techniques has prompted a
reassessment of the epidemiology of amoeba, specifically in
regions characterized by high endemic rates. This revaluation
focuses on the prevalence and morbidity associated with
amoeba infections [5].

Materials and Methods.

Study Population and Design: In the present investigation,
spanning from January 1, 2023, to May 20, 2023, a total of 220
pediatric patients under the age of 15, presenting symptoms
of diarrhea and/or abdominal discomfort, were enrolled from
three healthcare facilities: Pediatric Hospital, Azadi Teaching
Hospital, and Kirkuk Teaching Hospital, all located in Kirkuk
City. Fecal samples were obtained from these patients for
further analysis. The samples that showed positive results under
microscopy were subjected to further analysis using DRG
ELISA, a technique based on antigen detection of E. histolytica.
The specimens that tested positive were subsequently screened

43



using TechLab E. histolytica 11 monoclonal ELISA, another
antigen detection method. The submitted samples were positive
for amoebae, and they were subjected to DNA extraction and
PCR analysis to detect the presence of the E. histolytica gene.

Data Collection: Sterile wide-mouth screw cap containers
were utilized for the collection of stool samples. Subsequently,
fresh samples were subjected to examination under light
microscopy, employing a high-power magnification of 40X. A
small quantity (1-3 ml) of stool samples was obtained and stored
in sterile screw cap containers at a temperature of -20°C until
further analysis using ELISA and DNA extraction methods.

Statistical Analysis: The statistical analysis was conducted
using the GraphPad Prism analytical program. Comparisons
were done, where necessary, using the Chi-square test and t-test.
Data were deemed non-significant when the P value exceeded
0.05, however, a significant difference in the data was shown
when the P value was less than 0.05.

Results.

Detection of E. histolytica /| E. dispar in stool specimens
by ELISA: Table (1) exhibited the percentage of positive
specimens that were tested with E. histolytica / dispar ELISA,
these samples were microscopy positive and further confirmed
with DRG ELISA. Out of 93 stool specimens, 59(63.44%)
were positive, while the remaining specimens 34(36.56%) were
negative despite being tested positive by microscopy. The DRG
stool ELISA revealed sensitivity and specificity (69.28 % and
97.91 %) respectively and a predictive value of (97 %).

Table 1. Detection of E. histolytica / dispar antigen in stool specimens

by DRG ELISA.

DRG ELISA

E. histolytica/dispar No. v
Positive 59 63.44
Negative 34 36.56
Total 93 100.00
Sensitivity 73.17%

Specificity 96.42%

Predictive value 98.94%

Detection of E. histolytica antigen in fecal specimens: Our
data demonstrated that the sample that produce a positive result
with DRG E. histolytica /E. dispar ELISA was discriminated
via TechLab E. histolytica ELISA that detect the presence of
only E. histolytica alone in fecal samples. Out of 93 examined
specimens, only 24(25.81%) were positive while the remaining
69(74.19%) were negative, as depicted in Table 2.

Table 2. Detection of E. histolytica antigen in fecal specimens via Tech
Lab ELISA.

Tech Lab ELISA No. %
Positive 24 25.81
Negative 69 74.19
Total 93 100.00
Sensitivity 69.28%

Specificity 97.91%

Predictive value 98.97%
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Detection of E. histolytica gene: The current result illustrated
that the entire specimen produced positive results with
microscopy in addition to both DRG and TechLab ELISAs
were submitted for genetic extraction of amoebic DNA and
further amplification of E. histolytica specific gene. Out of 93
microscopy-positive specimens, RT PCR showed that only
19(20.44%) were positive for the E. histolytica genome, while
the remaining 74(79.56%) have no detectable E. histolytica
DNA (Table 3). The amplification process was set on the FAM
channel of the RT PCR machine to allow the detection of
amoebic DNA [9].

Table 3. Detection of E. histolytica gene in fecal specimens via RT PCR
amplification

RT PCR for E. histolytica No. %
Positive 19 20.44
Negative 74 79.56
Total 24 100.00
Sensitivity 74.22%

Specificity 96.74%

Predictive value 96.91%

Comparison of DRG ELISA stool antigen, TechLab ELISA
stool antigen, and RT PCR: Our results revealed that different
methods of diagnosis of patients infected with amoebiasis
could have variable results, Table (4.13). DRG ELISA for E.
histolyticaldispar positive results were 63.44%, while TechLab
ELISA has produced 25.81% positive E. histolytica. Whereases,
RT PCR results were only 20.44%. Qi square analysis was
applied and yielded a significant difference v=between the
method of diagnosis with P=<0.0001.

Table 4. Comparison of different techniques for E. histolytica
diagnostic.

Examination method Total No. +ve % -ve % P value
DRG E. histolytica/ o 50 63.44 34 3656

E. dispar stool antigen

Tech Lab E. histolytica o 24 2581 69 74.19 <0.0001
11 stool antigen

R.T PCR. for £. 93 19 120.44 74 79.56
histolytica

Dependence of FAM channel fluorescence on cycle number

Fluorescence

1 s 11 15 21 25

Cycle number

Figure 1. RT PCR amplification of E. histolytica gene on FAM channel.



Discussion.

ELISA for E. histolytica/lE. dispar: Our data illustrated
that ELISA for E. histolytica /E. dispar has detected 63.44%
positive amoebic form out of 93 specimens. Our results disagree
with a Bayoumy et al., study that reported 31.6% of amoebiasis
detected via the ELISA method [10]. The result displayed here
is differing from another report which indicated that an ELISA-
based detection of amoebic form was positive in 31.6% [5].
The variation in the results found in our data and other reports
could be because each research has a study population that
cover certain criterion as well as the basic tool used in each
research for the initial diagnosis of stool amoebiasis which
mainly rely on microscopy which greatly influences by the
personal skills and experience to detect the parasite stages. In
addition to the basic principle of ELISA used in the assessment
which could have variable sensitivity and specificity [11]. The
basic principle of stool antigen ELISA is proposed to capote
either E. histolytica/dispar or E. histolytica alone, in each
circumstance, specificity must be high to detect the presence
of any amoebic forms [1]. However, compared to microscopy,
microscopy is capable of detection of the three common species
of Entamoeba, i.e. hsitolytica, and disparandmoshkoviskii [11].
The above-mentioned ELISA are only capable of capturing
two of the three species and hence lowering the specificity
rate of ELISA dedicated for capturing E. hsitolytica/ dispar.
Also, it does require the parasite to be at a certain load to allow
the kit to detect the presence of amoebic antigen in the tested
specimens and in the case of inappropriate or inadequate sample
reconstitution false negative results may obtain. Over that,
false positive or false negative results could be encountered
because the ELISA technique required trained laboratory staff
to proceed with ELSA protocol, and inexperienced technicians
could significantly increase invalid data generated from ELISA
[12,13]. Moreover, each ELISA kit has a specific target to
which the antibody coat will react, thus if the amount of antigen
in the sample was below a detectable level, then a false negative
result will be produced, therefore despite an ELISA test having
a credible specificity and reliability, it has some drawbacks for
instance, contamination of the wells with samples from other
wells due to poor techniques, inaccurate addition of the reagents,
sample dilution may increase the possibility of a negative
result, inappropriate washing process of the well may result in
contamination and false positive data will generated [14].

Our data revealed that the sensitivity of each ELISA applied
in the research was 73% and 69% respectively. Our data are in
line with Uslu et al. research which conducted a comparison of
different methods for the detection of amoebiasis and reported
sensitivity for ELISA at 64% [15]. On the contrary, these data
conflict with another research that indicated a sensitivity of the
ELISA test of 96% compared to microscopy [5]. Hooshyar et
al., study reported a sensitivity of 96% for ELISA compared to
microscopy [5]. Moreover, Fotedar et al., referred to the ELISA
test's sensitivity and specificity at (93% and 75%, respectively)
[7]. It has been demonstrated that ELISA is useful for ordinary
tasks. According to a study by Solaymani et al., this test has
been shown to have good sensitivity and specificity for detecting
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E. histolytica antigen in stool specimens from individuals with
amebic colitis and asymptomatic intestinal infection [5].

The variation of the sensitivity in the ELISA dedicated for
amoebic detection in each research could be because each
ELISA has a sensitivity point at which it can detect the target
antigen as well as the parasite load in each sample which can
greatly affect the sensitivity of an ELISA test. In addition,
another factor that may influence the sensitivity of an ELISA
is the inadequate mixing of fecal specimens during sample
preparation and processing which can reduce the recovery of
the parasite in samples [7].

It has been demonstrated that the sensitivity and robustness
of the REAL-TIME assay are directly equivalent, capable of
identifying 10 parasite genomes but not one, and unaffected by
the presence of DNA from the host or the other test species.
According to the RT-PCR results, the E. histolytica genome
was confirmed in 19(20.44%) patients, these data were close
to Dhamiaa Maki Hamza, et.al, demonstrated that from 300
samples that were thought to be infected, 243 (81%) were
shown to be positive using RT-PCR analysis, and this method
is what determined the distribution of E. histolytica infection.

However, our data are not in agreement with Ngui R, et. al
study that recorded the prevalence of 75% of E. histolytica in
faecal samples using RT PCR [16]. In addition, our result is
not in line with another research that differentiated the amoebic
species and recorded two E. histolytica in faecal specimens out
of 1383 samples [17]. Added to this, a group of researchers has
conducted a screening and differentiation of amoebic form in
stool and recorded 0.14% for the E. histolytica genome [18].
Moreover, Dhamiaa, et al. study was conducted in Iraq and
discovered the E. histolytica genome in 81% of fecal specimens
obtained from children with diarrhoea [19]. Additionally, El-
Sheikh, et al. reported the prevalence of E. histolytica at a rate
0f2.2% in 576 fecal samples taken from Saudi Arabian children
who had acute diarrhoea [20]. add to this, our findings are
strongly comparable to the Zeyrek et al., study where 53.18%
of patients with gastrointestinal symptoms in a Turkish endemic
location were diagnosed with E. histolytica [21]. While another
research conducted in Erbil city by Salih et al., indicated a PCR-
positive amoebic DNA of(2.33%) [22]. On the other hand, when
Fecal samples were taken from children who were thought to
have E. histolytica infection, and after being examined under
a microscope, which revealed 194 positive results, they were
then sent for PCR testing. According to the results of RT-PCR,
the prevalence of E. histolytica was determined to be 64.7%
(194/300 samples) versus 81% (243/300) based on microscopy.

Several factors may contribute to the high frequency of F.
histolytica, including poor hygiene, tainted food and water, and
direct transmission, Additionally, environmental, economic,
and social reasons as well as malnutrition, which dramatically
increases children's vulnerability to Entamoeba histolytica, and
lack of sanitary restrooms, are contributing to this situation
[19]. The results of the current study differ from those of
previous studies, which may be attributable to differences in the
effectiveness of the sewer system, personal hygiene, population
density, geographic location, the number of tested samples, the
length of the study, living habits, and ages.



Parasite from liquid stool is more readily extracted in the
process of DNA extraction of parasite genome than semisolid
stool consequently less parasite will be obtained in the extraction
process from those with semisolid ones. Another factor that
may affect the PCR result is the contamination of the reagents
dedicated for PCR amplification or inadequate experience
in the flow of the PCR steps can significantly alter the result
interpretation and generate false data [23,24].

The PCR is considered a gold standard confirmatory method,
and it ranks superior to other techniques as it has the high
specificity and sensitivity and the method is labour intensive
with limited time for generating the results with high accuracy
and accendibility. Although this method is specific and sensitive
still it has some sophisticated requirements like a PCR machine
which is fairly expensive, extraction device and kits, specific
primers to amplify the target genome, skilled laboratory staff
to apply the master mix for the reaction and programming
the thermocycler, in addition, data interpretation does require
experts personnel to approve the data [23]. These factors are
not abundant and not easily accessible so most of the reports are
prone to personal judgement to decide whether the specimen
is positive for amoebic form or neglected as a negative sample
[22].

Regarding PCR sensitivity, our data revealed a sensitivity for
PCR at 74%, this result is close to another study that indicated
88% sensitivity for PCR in amplifying the E. histolytica
genome [16]. Another report found a sensitivity of PCR
detection of E. histolytica gene in fecal specimens at about 78%
[25]. The variation of the sensitivity of PCR in each study may
be explained by the fact that PCR is an accurate method for
detection, but it has some limitations on top is the expertise
required to achieve reliable results as well as the need to include
a large amount of stool sample for extraction in order obtained
detectable amount of parasite genome which in turns generate
positive results. Some other factors that may affect sensitivity
include the sample size of each study as well as the efficacy
of microscopic diagnosis that will consequently nominate the
specimen for PCR amplification [25].

Conclusion.

Antigen-specific ELISA kits are available to aid in the
confirmed diagnosis of the disease. PCR technology is
widely used in hospitals and could be applied to help genetic
differentiation between the types of amocbas as it is a gold
standard method and has high specificity and sensitivity.
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