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ABSTRACT

Hepatitis E is an RNA virus causing chronic diseases with detrimental effects, such as liver cancer and
cirrhosis. Various biochemical tests exist for its diagnosis, but low sensitivity and cross-reactivity led the
focus toward improved serological methods.: immunoglobulin-based and enzyme immunodetection.

This study aims to determine the effectiveness of improved enzyme immunodetection methods in hepatitis
E virus laboratory diagnosis compared with other diagnostic methods.

A systematic literature review was conducted over secondary source databases: Google Scholar, Web
of Science, Springer, ScienceDirect, and PubMed. The study followed a Preferred Reporting of Items for
Systematic Reviews and Meta-Analysis checklist for conducting the systematic review. Abstracted and full-
text peer-reviewed articles were selected, published in English in 2015-2022.

The study employed keywords and set publication dates to search for the most relevant articles. However,
these studies were assessed using the risk of bias tools: the Cochrane Risk of Bias for randomized controlled
design and the Newcastle-Ottawa Scale for non-randomized controlled design. Critical Appraisal Skills
Programme checklist was also used to assess the quality of the studies that cannot be assessed by the
Cochrane risk of bias tool and Newcastle-Ottawa Scale. After the selection, the data were synthesized using
a qualitative approach to present the results. About 10 articles were identified, including randomized, cohort,
qualitative, and diagnostic studies. They found the specificity of an immunoassay to achieve a significantly
high specificity (98.3%) and sensitivity (89.5%) for immunoglobulin G-based hepatitis E virus detection.
However, they reported that immunoglobulin G and immunoglobulin M detection in the suspected hepatitis
E virus patients and exposed groups gave potential results for detecting hepatitis E virus. The method was
found as efficient as can be designed as non-invasive and with low risks and challenges.

The results showed that the improved enzyme immune-detective method can assist in providing a
reliable, easily accessible, and error-free hepatitis E virus diagnostic method. Thus, future research must
focus on exploiting these methods and strategies.

Keyworbps: hepatitis E, enzyme immune detection, liver cancer, cirrhosis, biochemical tests, lab
diagnosis, IgG, IgM.

INTRODUCTION

Hepatitis E is a single-stranded RNA virus with
~7.2 kb in length has 3 open reading frames and is a
non-enveloped virus in the fecal material and bile of
the liver, while in the blood, it is covered by a lipid
envelope [Ahmad [ et al., 2011]. This means that the
virus has a different structure when it is present in

different bodily fluids. The family of Hepeviridae
belongs to the genus of Orthohepevirus, which con-
tains four species of Orthohepevirus A and eight
genotypes [LeDesma R et al., 2019]. Orthohepevi-
rus B is floating in chickens, Orthohepevirus C is
found in rats, and Orthohepevirus D is found in bats.
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Orthohepevirus A five members cause infection in
human beings [LeDesma R et al., 2019]. Genotype 1
of HEV (HEV-1) and Genotype 2 of HEV (HEV-2)
are called viruses of humans. They caused adverse
infections in people of the Middle East, Mexico,
Asia, and Africa and spread through the water drop-
lets’ contamination of the feces of humans [Zucker-
man J, 2003]. Hepatitis E virus-1 and hepatitis virus
E-2 cause 3.4 million acute liver infections and
70,000 deaths from acute hepatic failure. In com-
parison, genotype 3 and genotype 4 infect animals,
and pigs, spread infection from pigs to humans, and
are categorized as zoonotic viruses [Wang B, Meng
X, 2021]. Infection can be spread directly by con-
tacting infected animals and/or eating HEV-polluted
products or food [A4/-Sadeq D et al., 2018]. Polluted
and contaminated can be used interchangeably in
this context to refer to food that is contaminated
with HEV, whether through contact with infected
animals or other means, including handling by in-
fected food handlers, using contaminated equip-
ment during food preparation, and exposure to con-
taminated water sources. Hence HEV can cause
obligate as well as zoonotic human infections
[Pischke S et al., 2017, Al-Sadeq D et al., 2018].
Hepeatitis E virus is a common worldwide RNA
virus that induces acute and chronic hepatic in-
fections, which leads to jaundice, liver cirrhosis,
hepatomegaly, and hepatic cancer [Kartashova E,
Sarvilina I, 2018, 2019; Denner J, 2019]. How-
ever, these infections can advance to other body
parts like kidneys, brain, heart, pancreas, lym-
phatic system, and peripheral nervous system and
manifest neuropathy, myocarditis, thyroiditis,
meningitis, glomerulonephritis, and lymphoma
but the pathophysiology of these infections re-
garding the HEV is still unclear [Kamar N et al.,
2017, Montpellier C et al., 2018]. The four geno-
types of HEV cause acute and chronic infections
in humans, including genotypes 1, 2, 3, and 4,
i.e., HEV-1, HEV-2, HEV-3, and HEV-4. HEV-1
and HEV-2 have constrained pathogens in hu-
mans, while HEV-3 and HEV-4 can spread infec-
tion from animals to humans with compromised
immune systems due to several medications and
disorders [Sridhar S et al., 2021]. In many devel-
oping countries, HEV can cause epidemics of
acute infections of hepatitis due to the contamina-
tion of water with human feces. Infections that

occur due to zoonotic transmission mode and
contaminated blood products can embark to
chronic infections of the liver, mostly in those pa-
tients whose immune system is already weak due
to acquired immune-deficiency syndrome and
other diseases [Zuckerman J, 2003; Turwelis et
al., 2022; Zein A et al., 2022]. Currently, there is
no approved medication to treat HEV infections,
but various types of research show ribavirin’s in-
creased efficacy in HEV-infected patients [Dot-
ing M et al., 2017]. All these things manifest the
complications and the consequences of HEV-
caused infections.

Biochemical tests have been used to diagnose the
HEV infectious virus, but they do not confirm the
presence of HEV in the patient’s body. These tests
can provide useful information about the presence of
the virus, but they are not always conclusive and may
need to be combined with other diagnostic tests, such
as serological tests or nucleic acid amplification tests,
to confirm the presence of HEV infection in a pa-
tient’s body [Todt D et al., 2018, Oleinik A et al.,
2020 a; b]. Ongoing research focused on developing
improved diagnostic techniques for HEV testing in
the future [Todt D et al., 2018, Aslan A, Balaban H,
2020). However, there are also molecular techniques
to detect HEV infections, including PCR, amplifying
viral DNA/RNA to increase the low amount of viral
genome, and detecting the desired sequence of a viral
gene involved in causing human infection [A4/-Sadeq
D et al., 2018; Khayrutdinov M et al., 2022]. Apart
from conventional PCR methods, new types of PCR
techniques like multiplex PCR, real-time PCR, and
nested PCR, because conventional PCR takes more
time and is less efficient than these types [A/-Sadeq D
etal., 2018; Xiang H et al., 2023]. Various serologi-
cal methods have also been used to detect HEV
through blood, cell cultures and fecal samples
[Khudyakov Y, Kamili S, 2011; Davletova A et al.,
2019]. One study in literature proposed a method in
which samples are divided using iodixanol gradients,
performed in vitro infectivity biochemical assays
using chimeric human liver in mice and analysed
specific proteins using biochemical strategies. The
particles causing acute and chronic HEV infections
were analysed through the electron transmission mi-
croscopy technique. Hence, all these methods are the
detective processes to identify the presence of HEV
in the patient’s body.
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However, some issues are associated with the
molecular and biochemical diagnostic methods of
HEV detection, including limited sensitivity and
specificity, cross-reactivity with other viruses, and
difficulty in detecting certain genotypes of HEV
[Hyams C et al., 2014]. To overcome these issues,
the serological process of immune-detective meth-
ods for Hepatitis E diagnosis has been developed
that detect the immunoglobulins (antibodies) asso-
ciated with HEV acute and chronic infections, es-
pecially immunoglobulin G (IgG) and immuno-
globulin M (IgM) antibodies were detected in case
of HEV infections. There is an increased preva-
lence of HEV IgM enzyme immunoassay kits that
are commercially available to detect the presence
of the virus accurately such as Wantai’s ELISA test
kit for HEV with 99% specificity which indicates
greater sensitivity for viral detection [Shrestha A et
al., 2016]. One study tested approach of micro-
well plates coated with HEV recombinant immu-
noglobulins from the open reading frame-2 struc-
tural region of HEV-1 and HEV-2 to capture the
IgG and IgM antibodies associated with the HEV
acute and chronic infections, present in the blood
sera of humans [A/-Sadeq D et al., 2018]. This
shows effective results, suggesting the enzyme
immune-detective approach as a novel and effi-
cient method of HEV detection.

Based on the challenges of low sensitivity, and
cross-reactivity, the research is focusing on im-
proved serological method of enzyme immune-de-
tection in the lab diagnosis to detect the HEV-asso-
ciated IgG and IgM with more specificity and effi-
ciency. It will give more precise results than con-
ventional diagnostic methods of HEV diagnosis.
Using the recombinant antibodies from a specific
region of the HEV that is associated with causing
acute and chronic hepatic infections and detecting
IgG and IgM from the blood sera of humans.

The aim of the present research is, therefore, to
analyze improved enzyme immune-detective
methods for laboratory diagnosis of the HEV: par-
ticularly in Indonesia and Russia. Based on this,
the following study objectives are outlined:

1. To evaluate the effectiveness of the improved
enzyme immune-detective method in the diag-
nosis of HEV, by examining its performance in
comparison to other methods used in the diagno-
sis of the disease.

2. To investigate the process of creating an ad-
vanced enzyme immune-detective diagnostic
method for detecting HEV. This involves devel-
oping a reliable and efficient method that can
accurately detect the virus in patient samples.

3. To determine how the improved enzyme im-
mune-detective method can contribute to the di-
agnosis of HEV, by examining its role in the
overall diagnostic process and identifying its
strengths and weaknesses.

4. To identify and quantify the factors that affect
the accuracy and reliability of the improved en-
zyme immune-detective method in diagnosing
HEV. This includes analyzing various factors
such as sample quality, method specificity, and
assay sensitivity to evaluate the overall effec-
tiveness of the method.

An existing study highlighted the significance of
advancement and optimization of enzyme immuno-
detective assay to detect the presence of anti-HEV
antibodies in the blood serum [Sridhar S et al., 2021].

According to this research objectives, the hy-
potheses of the contemporary study are as follows:
\ HI: Adopting improved enzyme immune detec-

tion transforms the lab diagnosis procedures for

HEYV diagnosis.

\' H2: Adopting improved enzyme immune detec-
tion facilitates the patients, laboratory diagnos-
tic researchers and technicians in the HEV diag-
nosis process.

Research significance: The current research is
particularly significant in providing an improved
laboratory diagnostic method for HEV diagnosis. It
provides significant insight to various researchers
and laboratory technicians to use improved serolog-
ical enzyme immuno-detective methods to detect
HEV in a patient’s body accurately [4/-Sadeq D et
al., 2018; Montpellier C et al., 2018]. Although the
laboratories are currently using many serological
methods, this improved enzyme immune-detective
method will provide a more accurate, efficient, and
less time-consuming process for HEV diagnosis
[Khudyakov Y, Kamili S, 2011]. Based on the pre-
dicted analysis, this method also provides precise
quantitative analysis and detection of various im-
munoglobulins associated with the HEV presence.
This method has high specificity, efficiency, and
sensitivity and can detect anti-HEV IgG and IgM
antibodies accurately and precisely.
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Additionally, the improved enzyme immune-
detective method can assist in providing a reliable,
easily accessible, and error-free HEV diagnostic
method which has high diagnostic potential for
specifically HEV-associated IgG and IgM antibod-
ies [Shrestha AC et al., 2016, Nurbekova ZK et al.,
2018]. Because the better immune-detective
method for HEV diagnosis provides better im-
mune-reactivity antigen and antibody reactions be-
longing to different genotypes of HEV, this re-
search paper is an excellent way to assist the diag-
nostic researchers and lab technicians in develop-
ing a better and improved enzyme immune-detec-
tive method for HEV diagnosis. The scope of the
current study is significant for population, suffer-
ing from HEV infections who need effective diag-
nosis for its confirmed presence. Though many
diagnostic interventions are being used for HEV
diagnosis, the focus of this research is mainly on
improved serological enzyme immune-detective
lab diagnosis methods for HEV diagnosis.

MATERIAL AND METHODS

Research approach: The present study adopted
a qualitative approach to systematically analyse
the existing evidence. The study adopted an ap-
proach to systematically appraise the knowledge
from secondary data. The choice of this approach
was based on prepositions that well-constructed
knowledge from evidence can contribute to the de-
velopment of realities that are replicable in pro-
gressive knowledge. Most importantly, the choice
of this approach allowed for effectively assessing
the non-arithmetic information across the area of
improved detection methods for HEV. For exam-
ple, there are many concerns such as analysing the
four genotypes HEV-1, HEV-2, HEV-3, and HEV-4
and improvement of enzyme immuno-detection in
the laboratory diagnosis of HEV for HEV patients
and those that are immunocompromised as well. A
step-by-step method guideline has been followed
after proposing the research question using a PICO
framework [Tawfik G et al., 2019].
\' Population — patients suffering from HEV infec-

tion.

v Intervention — improved enzyme-based im-
mune-detection method.
\ Comparison — searching for effectiveness

through comparative evaluation.

v Outcomes — efficient laboratory diagnosis of HEV.

Thus, the question of this research is, how does
an improvement in the enzyme immune-detective
method transform efficiently the laboratory diag-
nosis process of the hev?

after developing an effective research question,
the research used a preferred reporting of items for
systematic reviews and meta-analysis checklist to
guide the methodology of systematic review
whereby critical steps were involved and these
have been discussed sequentially.

Eligibility criteria: The eligibility criteria were
based on PICO, such that the study assessed the
date, design, and type of included research. The
criteria proposed for the current study were di-
vided into two sections: inclusion and exclusion
criteria, to retrieve pertinent data related to the re-
search topic [McCrae N et al., 2015].

For inclusion, the study chose the journal arti-
cles, case studies, full-text scholarly articles from
authentic databases, including Google Scholar,
Web of Science, PubMed, Science Direct and
Springer, whose publication language is English
and published within the timeline of 7 years (2015-
2022) and whose abstract and other information is
related to the aims and objectives of the current
study are included to retrieve the most relevant
data for the contemporary study. For example, the
context relevant to the improved serological
method of enzyme immuno-detection for lab diag-
nosis of HEV.

However, the study excluded all duplicated
data, abstract-only articles, and information from
grey sources, including blogs, websites, and news
press, whose publication language is not English
and published before the year 2015 and whose in-
formation is not relevant to the research objectives
of the proposed study are included in the exclusion
criteria to exclude journal articles, case-studies ab-
stracts and full-text of the articles.

Information sources: While researching to re-
trieve the most effective data, different scholarly
research databases as were selected such as Google
Scholar, Web of Science, Science Direct, Springer
and PubMed [Tawfik G et al., 2019]. The articles
were searched across all these databases between
the dates 01-08-2023 and 30-08-2023. The choice
of all these databases for searching was crucial
such that these can cover almost all medical and

87



DarRMmADI D.

THE NEW ARMENIAN MEDICAL JOURNAL, Vol.17 (2023), Is.4, p.84-97

health articles. Besides, these databases supported
the use of Boolean Operators like AND in between
the selected keywords for the present study which
helped in specification and filtering the results for
searching the most relevant articles.

Search strategy: This section further elaborates
on how and what were the keywords selected and
used in different combinations for searching the
articles on databases [Bramer W et al., 2018]. The
keywords were “enzyme,” “immunodetection,”
“hepatitis E,” “laboratory,” “diagnosis,” “hepatitis
E virus,” “HEV,” “improvement,” “immunoassay,”
“antigen,” “IgM,” and these keywords were also
used as “Improvement of enzyme immunodetec-
tion and laboratory diagnosis of hepatitis E virus,”
“Laboratory diagnosis and HEV”, “enzyme immu-
nodetection and hepatitis E”, “Hepatitis E virus
AND improved laboratory diagnosis.” “HEV and
IgM detection,” and “HEV antigen detection and
immunoassays and so on.

Selection process: Before searching the articles
and collecting data, the study first decided the se-
lection strategy which is attributed to understand-
ing the criteria for selection at each stage of screen-
ing and how many reviewers can review the arti-
cles prior to selection. In this regard, the study
performed the title and abstract screening during
the manual searching. Hereby, two reviewers as
per Cochrane guidelines assessed the studies based
on their knowledge and understanding. This helped
in removing any duplicated results and reading the
abstract significantly helped in determining
whether the findings are similar to ensure that
study achieves the generalizability in terms of re-
porting the data [Tawfik G et al., 2019]. Besides,
the reviewers or assessor quickly screened for the
full-text accessibility of the articles even though
the design and findings are critical but if the study
is not accessible in full-text, it will not be suitable
to add in the process of selection and therefore, a
carefully devised selection process was carried
out.

Data collection: In the initial phase of the pri-
mary research approach, 150 research articles were
collected from scholarly data sources, including
Google Scholar, PubMed, Springer, and Science
Direct, and grey study sources, including websites,
blogs, and newspapers. Later on, primary screen-
ing was conducted, and, in that process, copied and

irrelevant abstracts, findings, and outcomes were
eliminated, and later on, n = 70 research journals
were passed down for the secondary screening pro-
cess. More journal articles were removed based on
their titles, abstracts, methodology, conclusion,
language, and timeline of publication, resulting in
n = 25 journal articles for the final data collection
and systemic analysis procedure. In the end, the
content analysis was performed systematically to
examine its quality, resulting in n = 16 journal ar-
ticles for literature probing.

Data items: Some of the important items that
were sought in the data from each article were
listed as follows: Title, Author, Year, Aims, Meth-
odology, Results, Conclusion/Implication

However, it was also ensured that the study in-
cluded the targeted participants, and the detection
methods were relevant to the aim of the present re-
search design which is to assess the effectiveness of
improved enzyme-based immune detection of articles.

Risk of bias: This is a very important phase of
the systematic review practice following the Pre-
ferred Reporting of Items for Systematic Reviews
and Meta-Analysis Checklist 2020. Assessing the
risk of bias ensured that the choice of the article is
within the best possible interest of achieving the
objectives at present. For randomized controlled

TaBLE 1
Representing risk of bias assessment using
the Newcastle Ottawa Scale
in two selected cohort studies

NOS

Representativeness of exposed cohort
Selection of non-exposed cohort (suspected)
Ascertainment of exposure

Demonstration of outcomes of interest at the
start of study

Comparability of cohort based on design and

— |—|<|o|Norder H et al., 2015
N |o|w»n|wn|Scotto G et al., 2015

. 0 0
analysis
Assessment of outcomes 1 6
Long-term follow up 0 0
Adequacy of follow up if any 0 0
Total score 10 22
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designs, the study used a Cochrane risk of bias as-
sessment to assess the quality of studies. However,
for non-randomized studies, a Newcastle Ottawa
Scale was used (Table 1). Both tools have helped
in the quality assessment of selected data.

Data analysis: Data analysis may vary depend-
ing on the study design such that thematic analysis
and critical analysis can be used for qualitative
analysis in qualitative research, whereas statisti-
cal, regression, and correlational analyses can be
used for quantitative research. However, at pres-
ent, the study aimed to assess the effectiveness of
immune detection of HEV, and therefore, a critical
analysis of the key findings from the literature was
conducted. Hereby, data about statistics of the
method’s sensitivity and efficiency of the method
was interpreted and discussed.

RESULTS AND DISCUSSION

For the risk of bias assessment of randomized
study designs, the Cochrane risk of bias tool for
randomized trials was used. However, assessing
the nature of the study design, only one random-
ized trial was included in the present review which
was conducted by Pisanic et al. (2017). Thus, the
study developed a selective rating scale as per the
Cochrane assessment of bias which was attributed
to assessing the possibility of any of the five risks
in the selected study. These were assessed for five
risks such as bias in the randomization process
(D1), bias in intervention (D2), biases in outcomes
with missing data (D3), bias in measuring out-
comes (D4), and bias in selection of results (D5).
The rating was developed as high (+), low (-), and
some concerns (?). For the randomization process,
there were no specific biases identified but the se-
lection of only potential patients may entail some
concerns for those patients who might have needed
attention. As far as the bias of intervention is con-
cerned, the study chose the appropriate detection
method as oral fluid immunoassay for HEV detec-
tion, deliberating the low risk of biases. The risk of
bias in getting outcomes, measuring, and reporting
the outcomes was low as reflected from the com-
prehension of results. The choice of study was po-
tential in the review.

Besides, other studies used a Newcastle Ottawa
Scale for risk of bias assessment as all are non-
randomized study designs. The rating is from 0-9

and as follows; 0-2 (poor quality), 3-5 (fair qual-
ity), and 6-9 (good quality). The rating was per-
formed for eight elements as stated in table 2. This
was performed in two cohort studies (Table 1). For
other studies, there suggested that the risks are to
be identified using the CASP checklist which basi-
cally determines the quality of the study, however,
based on the different nature of the study design,
this tool was efficient in assessing quality that can
interpret results for determining if any risk of bi-
ases are present in Critical Appraisal Skills Pro-
gramme [CASP, 2023].

DESCRIPTIONS AND DISCUSSION

Pisanic et al. (2017) conducted research using
Wantai’s serum based HEV ELISA kits for IgG
and IgM to determine immunoassay’s sensitivity
and specificity for HEV IgG for past HEV infec-
tions and HEV IgA for current HEV infection, to
develop an immunoassay that utilizes oral fluid as
a sample rather than blood serum or blood plasma
to check the recent and previous HEV infections. It
was found that patients with acute viral hepatitis or
without signs of the disease underwent the assay’s
validation using paired oral fluid and serum sam-
ples. The oral fluid-based immunoassay’s sensitiv-
ity and specificity for detecting HEV-IgG were
98.7% and 98.4%, respectively. The oral fluid-
based immunoassay’s sensitivity and specificity
for HEV IgA were 89.5% and 98.3%, respectively.
Due to strong concordance between HEV IgG and
IgA and available high-performance serum HEV
ELISA kits, i.e., IgG and IgM, population-based
surveillance of historical and recent HEV infec-
tions may be broadened to better understand its
ecology. So, in this manner, this method transforms
the lab diagnosis procedures for HEV diagnosis,
which is one of the hypotheses of the present re-
search. However, the study’s limited sample size
of verified HEV IgM positive samples, which un-
doubtedly harmed how well the EHMIL saliva
HEV IgA assay performed, is one of its limitations.
Moreover, a comparison study was conducted by
Wen et al. (2015) in which a comparison was made
between recent infection-related markers of HEV,
including the HEV antigen, HEV RNA, anti-HEV
IgM, and high ALT levels, which may help to clar-
ify the relevance of HEV antigen detection in acute
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TABLE 2

Data findings

Pisanic N et al., 2017

Aim: The study aims to create an immunoassay that utilizes oral fluid rather than serum or plasma to evaluate recent
and past HEV infections.

Methodology: Patients with acute viral hepatitis or without signs of the disease underwent the assay’s validation
using paired oral fluid and serum samples. Calculations were made using Wantai’s serum based HEV ELISA kits for
IgG and IgM immunoglobulins to determine immunoassay’s sensitivity and specificity for HEV IgG for past HEV
infections and HEV IgA for current HEV infection.

Results: The oral fluid-based immunoassay’s sensitivity and specificity for detecting HEV-IgG antibodies were 98.7%
and 98.4%, respectively. The oral fluid-based immunoassay’s sensitivity and specificity for HEV IgA were 89.5% and
98.3%, respectively.

Conclusion: The non-invasive oral fluid-based immunoassays, i.e., Due to strong concordance between HEV IgG
and IgA and available high-performance serum HEV ELISA Kkits, i.e., IgG and IgM, population-based surveillance of
historical and recent HEV infections may be broadened to better understand its ecology.

Wen G et al., 2015

Aim: A comparison of current HEV infection-related markers, including the HEV antigen, HEV RNA, anti-HEV IgM,
and high ALT levels, may help clarify the relevance of HEV antigen detection in acute HEV infection.

Methodology: From a panel of 95 monoclonal antibodies, the high-ability HEV virus-binding Mab 12F12 was chosen
as the capture antibody.

Results: Results indicate that this novel antigen detection method agrees with RNA detection and may be a significant
diagnostic tool for acute HEV infections.

Conclusion: The new technique developed by the contemporary study for HEV antigen detection will be crucial

for diagnosing severe hepatitis E and detecting HEV-positive blood donors, both during the acute phase and after
seroconversion to anti-HEV.

Lhomme S et al., 2019

Aim: The research focuses on the most recent features of molecular and cellular tests for HEV diagnosis methods
employed for screening.

Methodology: This study uses different lab diagnosis methods for HEV detection, such as I[gM assay performance,
RT-PCR assays, isothermal amplification assays and genotyping.

Results: Due to the HEV epidemiology finding, blood donors may now be subject to HEV RNA testing to identify
transfusion-transmitted diseases. HEV in various industrialized nations has prompted the definition of methods

to increase blood safety. However, food exposures may be more dangerous for immunocompromised people than
transfusions regarding the risk of HEV infection.

Conclusion: This study concludes that further testing of diagnostic methods will be necessary to determine the best
diagnostic techniques for HEV diagnosis.

Kmush B et al., 2015

Aim: The study aims to compare the seroepidemiology by using a novel approach by retesting banked sera from a
community serosurvey that was previously assessed by using WRAIR gold standard test.

Methodology: The WRAIR developed an internal enzyme immunoassay to test all individuals for HEV antibodies and
overall Ig. By using Wantai anti-HEV IgG ELISA, the study re-evaluated the banked sera of 1,009 subjects in 2014.
Results: In contrast to the Wantai assay, which gave a considerably higher estimated seroprevalence of 46.7% (95%
CI: 43.5-49.8) (P 0.001), the WRAIR assay assessed the whole population’s seroprevalence to be 26.6% (95%
confidence interval [CI]: 24.0, 29.5)

Conclusion: The study concluded that it is mandatory to retest populations with recent immunoassays to develop
improved estimates of disease burden at a population level.

Zhao C, Wang Y, 2016

Aim: Based on the substantial advancements in HEV detection, the present study will outline the most prevalent lab
methods used to diagnose HEV contamination.

Methodology: The assays used by this study include antigen used in antibody detecting assays, anti-HEV IgG and
IgM Assays, total HEV antibody assays, HEV antigen assays, and HEV Nucleic Acid detecting assays.

Results: HEV RNA, antigen, and serum HEV antibody detection are required for the laboratory diagnosis of infection
of HEV (IgM and IgQ). It was noted that anti-HEV IgG could persist for more than 10 years, indicating remote
exposure. Still, anti-HEV IgM can be found during the acute phase of illness and continue for around 4 or 5 months,
suggesting a recent infection.

Conclusion: The development has made significant progress, refined various HEV test formats and increased
sensitivity and specificity.
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TABLE 2 (continuatioN)

Talapko J et al., 2021

Aim: The study aimed toward the enhanced certainty of diagnosis of HEV in the target and most vulnerable
population, such as pregnant women.

Methodology: Different lab diagnostic tests, such as serological tests, and nucleic acid tests, were used in this study.
Results: 1gM anti-HEV antibodies are quickly found using immunochromatographic techniques. In comparison to
EIA assay, these tests are cheaper and technically easier. In comparison to ELISA assays, immunochromatographic
assays are more sensitive and selective. Due to the imminent requirement for treatment, such quick diagnostics are
helpful in pregnant women with suspected HEV infection.

Capsid antigen testing is simple and inexpensive compared to RNA detection, making it an effective method for
both blood screening and making an early diagnosis of HEV in pregnancy.

Conclusion: The study concluded that preventive measures must be implemented because pregnant women are the
most susceptible and at-risk group. The efforts should include testing for HEV RNA, especially because there is
currently no effective treatment strategy for pregnant women.

Norder H et al., 2015

Aim: In this study, a comparison has been made between five commercially available assays for detecting anti-HEV
IgM and IgG using blood samples and liver samples.

Methodology: Serum samples from 316 patients, 136 of whom had a probable HEV infection, and 500 Swedish
blood donors were examined.

Results: In 16% of the blood donor samples and 66% of the patients with probable HEV infection, anti-HEV IgG
was found using sensitive tests

Conclusion: The study concluded that there were serum samples from healthy patients with HEV RNA but no
serological markers for HEV, despite the excellent sensitivity for anti-HEV detection, so more research is needed to
find the implications of this finding.

Abravanel F et al., 2015

Aim: The study’s objective is to check the diagnosis worth of a recent HEV IgM rapid test, i.e.,
immunochromatography assay.

Methodology: Blood samples from 30 acutely affected immunocompetent, and 30 from recently infected
immunocompromised patients were taken with HEV RNA in their blood to check the sensitivity and cross-reactivity.
The HEV IgM Rapid test and conventional microplate enzyme immunoassay were compared.

Results: Similar to the Wantai microplate assay, the rapid test’s sensitivity in immunocompetent patients was 90%.
In contrast, in immunocompromised patients, the sensitivity of the rapid test was 73.3%, and that of the microplate
assay was 83.3%. The microplate assay method yielded two false positive results of about 3.3%, while the rapid test
showed no false positive reactions with samples from HEV RNA-negative patients.

Conclusion: The study concluded that the Wantai rapid test is easy to utilize and is also suitable for rapid testing of
acute HEV infection in both immunocompetent and immunocompromised patients.

Wong L et al., 2020

Aim: The aim of the study is to analyze the samples from healthy indigenous populations obtained in 2012 for anti-
HEV IgG/IgM.

Methodology: The study performed subjective interviews and observational research to examine the subject’s
lifestyle choices to get insight into potential causative factors for HEV transmission and disease.

Results: The outcomes showed that six samples of 5.9% from the village of Dusun Kubur contained anti-HEV IgG.
Poor dietary habits, inadequate domestic cleanliness, consumption of tainted food and water, direct contact with
animal feces, improper residential sewage disposal, and the presence of biodiversity reservoirs may contribute to the
spread and acquisition of HEV infection.

Conclusion: The study concluded that although it was higher than the blood donor population in research studies

2 decades ago, the pervasiveness of HEV infection among the limited selection of indigenous populations in this
research is lesser than that of the pervasiveness in previous studies.

Scotto G et al., 2015

Aim: This study’s objective was to compare the sero-virological pervasiveness of HEV in the general population
and HIV patients.

Methodology: A sample of 959 participants, 509 of 53% of whom were HIV-positive cases and 450 from the
community, were used to find the sero-pervasiveness of HEV; anti-HEV immunoglobulins were discerned

in samples of the blood serum, and western blot testing repeatedly produced positive results. HEV RNA and
polymorphisms were also determined in patients who tested positive.

Results: 46 (4.8%) out of 959 analyzed sera samples showed anti-HEV Ig reactivity, verified by western blotting. In
patients with HIV infection, the frequency of HEV IgG and IgM was 6.7% compared to 2.7% in the control group.
Anti-HEV IgM was detected in 1/12 of the public, 5/34 HIV patients, and 6/46 (13%) serum samples that tested
positive for anti-HEV Ig. No patient with HI'V had chronic hepatitis from HEV infection.

Conclusion: This study concluded that HEV circulates more frequently in HIV-positive patients while HEV
antibodies are less common in the general population. While it was evident in persons with HIV-HEYV, co-infection
with hepatitis B virus, and hepatitis C virus, chronic hepatitis with HEV alone was missing.
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HEV infection. The study chooses a panel of 95
monoclonal antibodies, the high-ability HEV vi-
rus-binding Mab 12F12, as the capture antibody.
The study results indicate that this novel antigen
detection method agrees with RNA detection and
may be a significant diagnostic tool for acute in-
fections of HEV. The new technique developed by
the contemporary study for HEV antigen detection
will be crucial for diagnosing severe hepatitis E
and detecting HEV-positive blood donors, both
during the acute phase and after seroconversion to
anti-HEV. So, these results indicate that hypothe-
ses of the contemporary research i.e., transforms
the lab diagnosis procedures for HEV diagnosis
and improved enzyme immune detection facili-
tates the patients have been accomplished.
Furthermore, Lhomme et al. (2019) conducted
research focusing on the most recent features of
molecular and cellular diagnostic tests for HEV di-
agnosis methods employed for screening and diag-
nosing HEV. The study uses different lab diagnosis
methods for HEV detection, which include IgM
assay performance, RT-PCR assays, isothermal
amplification assays and genotyping. Due to the
HEV epidemiology finding, blood donors may
now be subject to HEV RNA testing to identify
transfusion-transmitted disorders. HEV in various
industrialized nations has prompted the definition
of methods to increase blood safety. However,
food exposures may be more dangerous for immu-
nocompromised people than transfusions regard-
ing the risk of HEV infection. The study concludes
that further testing of diagnostic methods will be
necessary to determine the best diagnostic tech-
niques for HEV diagnosis. Kmush et al. (2015)
also conducted a study which aims to compare se-
roepidemiology by using a novel approach of re-
testing banked sera from a community serosurvey
that was previously assessed by using the Walter
Reed Army Institute of Research (WRAIR) gold
standard test. By using Wantai anti-HEV IgG
ELISA, he re-evaluated the banked sera of 1,009
subjects in 2014. In contrast to the Wantai assay,
which gave a considerably higher estimated serop-
revalence of 46.7% (95% CI: 43.5-49.8) (p 0.001),
the WRAIR assay assessed the whole population’s

seroprevalence to be 26.6% (95% confidence in-
terval [CI]: 24.0, 29.5). Retesting populations with
recent immunoassays are mandatory to develop
improved estimates of disease burden at a popula-
tion level. Kmush (2015) and Lhomme (2019) and
their co-authors concluded that further testing of
diagnostic methods which facilitate the lab techni-
cians and researchers and retesting of public
thereby facilitating the patients are necessary for
providing the improved serological method of
HEV lab diagnosis.

Zhao C., Wang Y. (2016) conducted research
based on the significant advancements in HEV di-
agnosis; the present study will outline the most
prevalent lab methods used to diagnose HEV con-
tamination. The assays used include antigen-in anti-
body detecting assays, anti-HEV IgG and IgM as-
says, total HEV antibody assays, HEV antigen as-
says, and HEV nucleic acid detecting assays. HEV
RNA, antigen, and serum HEV antibody detection
are also required for the lab detection of infection of
HEV (IgM and IgG). It was noted that anti-HEV
IgG could persist for more than 10 years, indicating
remote exposure. Still, anti-HEV IgM can be found
during the acute phase of illness and continues for
around 4 or 5 months, suggesting a recent infection.
The development has significantly progressed, re-
fined various HEV test formats, and increased sen-
sitivity and specificity. This research provides a re-
fined HEV lab diagnosis method and confirms the
hypotheses of the present study i.e., improved im-
mune detection transforms the lab diagnosis proce-
dures for HEV diagnosis and facilitates the patients,
laboratory diagnostic researchers, and technicians
in the HEV diagnosis process. Research aimed to-
ward the enhanced certainty of diagnosis of HEV in
the target and most vulnerable population, such as
pregnant women, was conducted by Talapko et al.
(2021). Different lab diagnostic tests, such as sero-
logical tests, and nucleic acid tests, were used in this
research study. IgM anti-HEV antibodies are quickly
found using immunochromatographic techniques.
In comparison to the EIA assay, these tests are
cheaper and technically easier. In comparison to
ELISA assays, immunochromatographic assays are
more sensitive and selective. Due to the imminent
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requirement for treatment, such quick diagnostics
are helpful in pregnant women with suspected HEV
infection. Capsid antigen testing is simple and inex-
pensive compared to RNA detection, making it an
effective method for both blood screening and mak-
ing an early diagnosis of HEV in pregnancy. The
study concluded that preventive measures must be
implemented because pregnant women are the most
susceptible and at-risk group. The efforts should in-
clude testing for HEV RNA, especially because
there is currently no effective treatment strategy for
pregnant women. Thus, it was confirmed that adopt-
ing improved enzyme immune detection facilitates
the patients [7alapko J et al., 2021].

Norder et al. (2015) conducted research in
which a comparison was made between five com-
mercially available assays for detecting anti-HEV
IgM and IgG using liver samples and blood sam-
ples. Examination of serum samples from 316 pa-
tients, 136 of whom had a probable HEV infection,
and 500 Swedish blood donors were conducted. In
16% of the blood donor samples and 66% of the
patients with probable HEV infection, anti-HEV
IgG was found using sensitive tests. Norder et al.
(2015) concluded that there were serum samples
from healthy patients with HEV RNA but no sero-
logical markers for HEV, despite the excellent sen-
sitivity for anti-HEV detection, so further research
is necessary to determine the implications of this
finding. Abravanel et al.’s (2015) objective is to
check the diagnostic value of a recent HEV IgM
rapid test, i.e., immunochromatography assay for
which blood samples from 30 acutely affected im-
munocompetent and 30 from recently infected im-
munocompromised patients were taken with HEV
RNA in their blood to check the sensitivity and
cross-reactivity. The HEV IgM rapid test and con-
ventional microplate enzyme immunoassay were
compared. Similar to the Wantai microplate assay,
the rapid test’s sensitivity in immunocompetent
patients was 90%. While in immunocompromised
patients, the sensitivity of the rapid test was 73.3%,
and that of the microplate assay was 83.3%. The
microplate assay method yielded two false positive
results of about 3.3%, while the rapid test showed
no false positive reactions with samples from HEV

RNA-negative patients. It was extracted that the
Wantai rapid test is easy to utilize and is also suit-
able for rapid testing of acute HEV infection in
both
mised patients. So, this study confirms both hy-

immunocompetent and immunocompro-
potheses i.e., improved immune detection trans-
forms the lab diagnosis procedures for HEV diag-
nosis and facilitates the patients, laboratory diag-
nostic researchers, and technicians in the HEV
diagnosis process.

Wong et al. (2020) presented a study to analyse
the samples from healthy indigenous populations
obtained in 2012 for anti-HEV IgG/IgM. The study
performed subjective interviews and observational
research to examine the subject’s lifestyle choices
to get insight into potential causative factors for
HEYV transmission and disease. The results showed
that six samples of 5.9% from the village of Dusun
Kubur contained anti-HEV IgG. Poor dietary hab-
its, inadequate domestic cleanliness, consumption
of tainted food and water, direct contact with ani-
mal feces, improper residential sewage disposal,
and the presence of biodiversity reservoirs may
contribute to the spread and acquisition of HEV in-
fection. The study concluded that although it was
higher than the blood donor population in research
studies 2 decades ago, the pervasiveness of HEV
infection among the limited selection of indige-
nous populations in this research is lesser than that
of the pervasiveness in previous studies. The study
cannot draw any clear conclusions about whether
there has been a true decline in seroprevalence
among the Aboriginal population or whether mod-
ernizing lifestyles have contributed to the decline
because the time between the previous and recent
study is over 20 years. Both studies have the limi-
tation of small sample sizes. Further, Scotto et al.
(2015) aimed to compare the sero-virological
prevalence of HEV in human immunodeficiency
virus (HIV) patients and the general population.
For which samples of 959 participants were col-
lected, 509 of 53% of whom were HIV-positive
cases, and 450 from the general community, were
used to determine the sero-pervasiveness of HEV,
anti-HEV antibodies were detected in serum sam-
ples, and western blot testing repeatedly produced
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positive results. HEV polymorphisms and RNA
were also determined in patients who tested posi-
tive. 46 (4.8%) out of 959 analysed sera samples
showed anti-HEV Ig reactivity, verified by western
blotting. In patients with HIV infection, the fre-
quency of HEV antibodies (IgG and IgM) was
6.7% compared to 2.7% in the control group. Anti-
HEV IgM was detected in 1/12 of the public, 5/34
HIV patients, and 6/46 (13%) serum samples that
tested positive for anti-HEV Ig. No patient with
HIV had chronic hepatitis from HEV infection.
This study concluded that HEV circulates more
frequently in HIV-positive patients while HEV an-
tibodies are less common in the general popula-
tion. While it was evident in persons with HIV-
HEYV, co-infection with hepatitis B virus, and hep-
atitis C virus, chronic hepatitis with HEV alone
was missing. This study confirms hypotheses of
the contemporary research i.e., adopting improved
enzyme immune detection transforms the lab diag-
nosis procedures for HEV diagnosis and facilitates
the patients, laboratory diagnostic researchers and
technicians in the HEV diagnosis process.

CONCLUSION

The contemporary study aimed to analyse im-
proved enzyme immune-detective methods for
laboratory diagnosis of the HEV. The findings de-
termined an improved lab diagnostic serological
method for HEV detection such as the examples of
oral fluid-based immunoassay and Wantai’s micro-
plate methods with their high respective sensitivity
and specificity for IgM detection were reported.
This oral-fluid-based method was significantly
tested for its potential to detect hepatitis C in pre-
vious studies. Literature also suggested that such
methods in the immunoassay field are highly an-
ticipated because of their rapid and non-invasive
nature, which eliminates the risks of diagnostic in-
terventions [Zmuda J et al., 2001, Shivkumar S et
al., 2012]. Besides, the study also found that in
comparison to the standard EIA and ELISA meth-
ods, these immunoassay IgM detection for HEV
were proved as more feasible and cheaper in diag-
nostic practices. This is of substantial importance
since the current literature is focused on measuring

the diagnostic performance of this method for
HEV detection [Krumbholz A et al., 2023; Wen G
et al., 2023]. Currently, testing for IgG in response
to HEV, researchers found detecting antigen with
100% specificity whereas for IgM, the specificity
was achieved as 88.9% [Krumbholz A et al., 2023].
In the present study, the specificity for detecting
IgG and IgM for antigen detection by oral-fluid
immunoassay was found to be around 98%. Thus,
the findings were also crucial in relation to the un-
dergoing research in the field.

The strength of this research lies in using re-
combinant antibodies from a specific region of the
HEV that is associated with causing acute and
chronic hepatic infections and detecting IgG and
IgM from the blood sera of humans to overcome
the issues of conventional diagnostic methods of
HEV detection. Moreover, the specificity and effi-
ciency of the serological method of immune en-
zyme detection in the lab diagnosis to detect the
HEV-associated IgG and IgM was improved as it
will give more precise results than previous diag-
nostic methods of HEV diagnosis. Additionally,
the improved enzyme immune-detective method
assists in providing a reliable, easily accessible,
and error-free HEV diagnostic method, which has
high diagnostic potential for specifically HE V-as-
sociated IgG and IgM antibodies. However, there
are also some limitations associated with this
study; the main limitation of this research is that
the scope of the current study is restricted to Indo-
nesia and Russia. On the other hand, the choice of
articles in the present research was based on com-
prehensive searching and screening but there are
some inequalities in the types of research design.
For instance, only one study was randomized study
design and two were cohort studies whereas the
rest had different methodological approaches. This
entails the limitation such that limited randomized
trials may compromise the generalizability of find-
ings and sensitivity and specificity observing from
only limited experimental methods may entail the
risk of interpretation biases [Scotto G et al., 2015,
Krumbholz A et al., 2023]. In relation to the study
population, there are still no specific guidelines for
managing HEV infections during pregnancy, ne-
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cessitating the addition of new research projects
and consensus-building strategies to fill gaps in
the literature.

Based on the identified limitations, this study
encourages improving the selection strategy with
more comprehensive search practices and seeking
the support of expert evidence-based practice
sources. The study also suggests that research must

REFERENCES

1. Abravanel F, Lhomme S, Chapuy-Regaud S,
Peron JM, Alric L, Rostaing L, et al. (2015).
Performance of a new rapid test for detecting
anti-hepatitis E virus immunoglobulin M in
immunocompetent and immunocompromised
patients. J Clin Virol, 70: 101-104

2. Ahmad I, Holla RP, Jameel S. (2011). Molec-
ular virology of hepatitis E virus. Virus Res,
161: 47- 58

3. Al-Sadeq DW, Majdalawieh AF, Mesleh AG,
Abdalla OM, Nasrallah GK. (2018). Labora-
tory challenges in the diagnosis of hepatitis E
virus. J] Med Microbiol. 67: 466-480

4. Aslan AT, Balaban HY. (2020). Hepatitis E
virus: Epidemiology, diagnosis, clinical man-
ifestations, and treatment. World J Gastroen-
terol 26: 5543-5560

5. Bramer WM, De Jonge GB, Rethlefsen ML,
Mast F, Kleijnen J. (2018). A systematic ap-
proach to searching: An efficient and com-
plete method to develop literature searches. J
Med Libr Assoc. 106: 531-541

6. Critical Appraisal Skills Programme [CASP].
(2023). CASP checklist. Available from:
https://casp-uk.net/casp-tools-checklists/
[Accessed September 21, 2023]

7. Davletova AH, Tolganbaiuly T, Tazhigulova
Al, Smagulova LA, Kasymova AH, Baigozha-
nova DS. (2019). Project-oriented training
experience in micro-robot programming in
college and its features. Opcion. 35: 292-307

8. Denner J. (2019). Hepatitis E virus (HEV) —
The future. Viruses. 11: 251

be conducted on improving the guidelines and
standards when performing the immunoassay for
HEV detection, especially for vulnerable groups
like pregnant women and mentally ill patients.
This is of prime concern since with even high
specificity and sensitivity of test method, there are
possible challenges and barriers that may restrict
access to seeking HEV diagnostic care advantages.

9. Doting MHE, Weel J, Niesters HGM, Rieze-
bos-Brilman A, Brandenburg A. (2017). The
added value of hepatitis E diagnostics in de-
termining causes of hepatitis in routine diag-
nostic settings in the Netherlands. Clin Mi-
crobiol Infect. 23: 667-671

10. Hyams C, Mabayoje DA, Copping R, Ma-
ranao D, Patel M, Labbett W, et al. (2014).
Serological cross-reactivity to CMV and
EBV causes problems in the diagnosis of
acute hepatitis E virus infection. J Med Virol
86: 478-483

11. Kamar N, Izopet J, Pavio N, Aggarwal R,
Labrique A, Wedemeyer H, et al. (2017). Hep-
atitis E virus infection. Nat Rev Dis Primers.
3: 17086

12. Kartashova EA, Sarvilina IV. (2018). The
influence of Cytoflavin on molecular mech-
anisms of myocardial and vascular wall re-
modeling in patients with sistolic arterial
hypertension. Kardiologiya i Serdechno-So-
sudistaya Khirurgiya. 11: 40-46

13. Kartashova EA, Sarvilina 1V. (2019). About
the prognostic role of fibulin-5 protein in the
progression of pathological vascular remod-
eling in patients with isolated sistolic arterial
hypertension. Adv Gerontol. 32: 1003-1010

14. Khayrutdinov MM, Golik VI, Aleksakhin AV,
Trushina EV, Lazareva NV, Aleksakhina YV.
(2022). Proposal of an algorithm for choice
of a development system for operational and

environmental safety in mining. Resources.
11: 88

95



DarRMmADI D.

THE NEW ARMENIAN MEDICAL JOURNAL, Vol.17 (2023), Is.4, p.84-97

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Khudyakov Y, Kamili S. (2011). Serological
diagnostics of hepatitis E virus infection.
Virus Res. 161: 84-92

Kmush B, Labrique A, Dalton H, Ahmed Z,
Ticehurst J, Heaney C, et al. (2015). Two
generations of “Gold Standards”: The impact
of a decade in hepatitis E virus testing in-
novation on population seroprevalence. The
Amer J Tropical Med and Hyg. 93: 714-717

Krumbholz A, Eichhorn A, Neumann F,
Baeumler C, Gutsmann I, Grobe O, et al.
(2023). Diagnostic performance of a fully au-
tomated hepatitis E virus antibody immuno-
assay. J Med Virol. https://doi.org/10.22541/
au.168640027.73861578/v2

LeDesma R, Nimgaonkar I, Ploss A. (2019).
Hepatitis E virus replication. Viruses. 11: 719

Lhomme S, Legrand-Abravanel F, Kamar N,
Izopet J. (2019). Screening, diagnosis and
risks associated with hepatitis E virus infec-
tion. Expert Rev Anti-Infect Ther. 17: 403-
418

McCrae N, Blackstock M, Purssell E. (2015).
Eligibility criteria in systematic reviews: A
methodological review. Int J Nurs Stud. 52:
1269+1276

Montpellier C, Wychowski C, Sayed IM,
Meunier JC, Saliou JM, Ankavay M, et al.
(2018). Hepatitis E virus lifecycle and iden-
tification of 3 forms of the ORF2 capsid pro-
tein. Gastroenterology. 154: 211-223. e8

Norder H, Karlsson M, Mellgren A, Konar J,
Sandberg E, Lasson A, et al. (2015). Diag-
nostic performance of five assays for anti-
HEV IgG and IgM in a large cohort study. J
Clin Microbiol. 54: 549-555

Nurbekova ZK, Mukhamediyeva KM, Davle-
tova AH, Kasymova AH. (2018). Methodolog-
ical system of educational robotics training:
Systematic literature review. Espacios. 39: 28

Oleinik A, Kapitanov A, Alexandrov I, Tatar-
kanov A. (2020a). Calculation methodology
for geometrical characteristics of the forming
tool for rib cold rolling. Journal of Applied
Engineering Science. 18: 292-300

25.

26.

27.

28.

29.

30.

31

32.

33.

Oleinik A, Kapitanov A, Alexandrov I, Tatar-
kanov A. (2020b). Designing a tool for cold
knurling of fins. Journal of Applied Engi-
neering Science. 18: 305-312

Pisanic N, Rahman A, Saha S, Labrique A,
Nelson K, Granger D, et al. (2017). Develop-
ment of an oral fluid immunoassay to assess
past and recent hepatitis E virus (HEV) infec-
tion. J Immunol Methods. 448: 1-8

Pischke S, Hartl J, Pas SD, Lohse AW, Ja-
cobs BC, van der Eijk AA. (2017). Hepatitis E
virus: Infection beyond the liver? J Hepatol.
66: 1082-1095

Scotto G, Grisorio B, Filippini P, Ferrara S,
Massa S, Bulla F, et al. (2015). Hepatitis E
virus co-infection in HIV-infected patients in
Foggia and Naples in southern Italy. Inf Dis-
eases. 47: 707-713

Shivkumar S, Peeling R, Jafari Y, Joseph L,
Pant Pai N. (2012). Accuracy of rapid and
point-of-care screening tests for hepatitis C:

A systematic review and meta-analysis. Ann
Intern Med. 157: 558-566

Shrestha AC, Flower RL, Seed CR, Stramer
SL, Faddy HM. (2016). A comparative study
of assay performance of commercial hepatitis
E virus enzyme-linked immunosorbent assay
kits in Australian blood donor samples.J
Blood Transfus. 2016: 9647675

Sridhar S, Situ J, Lo K, Cai J. (2021). Evalua-
tion of an enzymatic immunoassay system for
detection and differentiation of rat hepatitis E

virus infection in humans. Open Forum Infect
Dis. 8: 546-547

Talapko J, Mestrovi¢ T, Pustijanac E, Skrlec
1. (2021). Towards the improved accuracy of
hepatitis E diagnosis in vulnerable and target
groups: A global perspective on the current
state of knowledge and the implications for
practice. Healthcare. 9: 133

Tawfik GM, Dila KA, Mohamed MY, Tam DN,
Kien ND, Ahmed AM, et al. (2019). A step-
by-step guide for conducting a systematic re-

view and meta-analysis with simulation data.
Trop Med Health. 47: 46

96



THE NEW ARMENIAN MEDICAL JOURNAL, Vol. 17 (2023), Is.4, p.84-97

DarRmADI D.

34.

35.

36.

37.

38.

39.

Todt D, Meister TL, Steinmann E. (2018).
Hepatitis E virus treatment and ribavirin ther-

apy: Viral mechanisms of nonresponse. Curr
Opin Virol. 32: 80-87

Turwelis, Komariah A, Rykova I, Shestakov
D, Hasan M, Kurniady DA, et al. (2022). As-
sessing the quality and efficiency of educa-
tion in rural schools through the models of in-
tegration and the cooperation of educational
institutions: A case study of Russia and Indo-
nesia. Sustainability. 14: 8442

Wang B, Meng XJ. (2021). Hepatitis E virus:
Host tropism and zoonotic infection. Curr
Opin Microbiol. 59: 8-15

Wen G, Tang Z, Yang F, Zhang K, Ji W, Cai
W, etal (2015). A valuable antigen detection

method for diagnosis of acute hepatitis E. J
Clin Microbiol. 53: 782-788

Wen GP, Wang MM, Tang ZM, Liu C, Yu ZH,
Wang Z, et al. (2023). Prevalence of hepatitis
E virus and its associated outcomes among
pregnant women in China. Pathogens. 12:
1072

Wong L, Alias H, Choy S, Goh X, Lee S, Lim
Y, et al. (2020). The study of seroprevalence
of hepatitis E virus and an investigation into

40.

41.

42.

43.

44.

the lifestyle behaviours of the aborigines in
Malaysia. Zoonoses Pub Health. 67: 263-270

Xiang H, Lu J, Kosov ME, Volkova MYV,
Ponkratov VV, Masterov Al, et al. (2023).
Sustainable development of employee life-
cycle management in the age of global chal-
lenges: Evidence from China, Russia, and In-
donesia. Sustainability. 15: 4987

Zein A, Mahmudiono T, Alhussainy AA, Zainal
AG, Akhmadeev R, Kosov M, et al. (2022).
Investigating the effect of Islamic values on
citizenship behaviours of Muslim citizens.
HTS Teologiese Studies / Theological Stud-
ies. 78: a7334

Zhao C, Wang Y. (2016). Laboratory diagnosis
of HEV infection. In: Wang Y (ed) Hepatitis
E virus. Advances in experimental medicine
and biology, vol 948. Springer, Dordrecht.
191-209

Zmuda JF, Wagoneer B, Liotta L, Whiteley
G. (2001). Recognition of multiple classes
of hepatitis C antibodies increases detection
sensitivity in oral fluid. Clinical Diagnostic
Laboratory Immunology. 8: 1267-1270

Zuckerman JN. (2003). Hepatitis E and the
traveller. Travel Med Infect Dis. 1: 73-76

97



THE NEW ARMENIAN MEDICAL JOURNAL el
Volumel7 (2023). Issue 4 '

i
£

CONTENTS

4. AvAGYAN S.A., ZILFYAN A.V., MURADYAN A.A.

SELECTIVE ADMINISTRATION OF POLYAMINE-DEFICIENT AND POLYAMINE-FREE
DIETS TO CANCER PATIENTS

]7. ALSHEHRI K., MORSI N., MAHSOON A.

THE EFFECT OF WORKPLACE BULLYING ON NURSES’ MENTAL WELL-BEING IN
SAUDI ARABIA

31. SADUAKAS A.Y., KURAKBAYEV K.K., MATKERIMOV A.ZH., TERGEUSSIZOV A.S., SAGATOV L.Y., SHAMSHIYEV
A.S., ZHAKUBAYEV M.A., BAUBEKOV A.A., TAJIBAYEV T.K., KHANSHI MEAD, KOZHAMKUL A.ZH.,
Mabpapov LK.

THE BENEFITS OF DUPLEX SCANNING OF EXTRACRANIAL CAROTID PATHOLOGIES
FOR RISK STRATIFICATION OF ISCHEMIC STROKE

36. SOLEIMANTABAR H., SABOURI S., SHIRBANDI K.

RISK OF CARDIAC ANOMALIES IN ABERRANT RIGHT SUBCLAVIAN ARTERY RELA-
TIVE AORTIC ARCH ANOMALIES FOR PEDIATRICS: A CROSS-SECTIONAL STUDY

42. ABBASPOUR M., HEjazI Z.S., NAMJOYAN F., AzEm1 M.E.

FORMULATION OF VAGINAL CREAM CONTAINING EXTRACTS OF LINUM
USITATISSIMUM, FOENICULUM VULGARE, AND SALVIA OFFICINALIS FOR THE
TREATMENT OF ATROPHIC VAGINITIS IN POSTMENOPAUSAL

48. ZARGAR M., NAJAFIAN M., SHOJAEI K., MORADKHANI N.

AN INVESTIGATION INTO THE IMPACT OF CONTINUING OR TERMINATING
PREGNANCY ON THE MATERNAL, FETAL AND DISEASE PROGRESSION OUTCOMES
IN PREGNANT WOMEN WITH COVID-19

58. MARTUSEVICH A.K., FEDOTOVA A.S., SUROVEGINA A.V., NAZAROV V. V.
PLASMA BIOMEDICINE: MODERN STATE-OF-ART AND PERSPECTIVES IN
REGENERATIVE MEDICINE

66. MarrusevicH A.K., KovaLEva L.K., FEDOTOVA A.S., STEPANOVA E.A., SOLOVEVA A.G.
EXPERIMENTAL STUDY OF ERYTHROCYTE ENERGY METABOLISM UNDER
INHALATIONS OF NITRIC OXIDE

71. BAKHTARI A., GAVANJI S.
IN-SILICO DOCKING ANALYSIS OF SELECTED FLAVONOIDS AND PROTECTIVE
ANTIGEN

77. KHERADMAND P., SHAFEENIA R., BAGHERI S., ATTAR A.
CAUDAL TYPE HOMEOBOX 2 EXPRESSION AND PROGNOSTIC FACTORS IN PATIENTS
WITH GASTRIC ADENOCARCINOMA

84. DarmaprI D.
IMPROVEMENT OF ENZYME IMMUNODETECTION IN THE LABORATORY DIAGNOSIS
OF HEPATITIS E VIRUS

98. TkHRUNI F.N., ISRAYELYAN A.L., KARAPETYAN K.J.*, BALABEKYAN TS.R., KHACHATRYAN L. M.,

KHACHATRYAN T.V.
COMPARATIVE ANTIMICROBIAL ACTIVITY OF SOME METABIOTICS SYNTHESIZED
BY LACTIC ACID BACTERIA
110. Haruryunyan L.
MODERN APPROACHES TO THE SYSTEMIC TREATMENT OF RECURRENT OVARIAN
CANCER
119. ABSOIAN T., HAMEED ALWAN M

ASSOCIATION BETWEEN CAFFEINE, ANXIETY AND THE OCCURRENCE OF APH-
THOUS STOMATITIS IN THE ARMENIAN ETHNICITY



THE NEW ARMENIAN MEDICAL JOURNAL
Volumel7 (2023). Issue 4

The Journal is founded b
Yerevan State Medical
University after M. Heratsi.

Rector of YSMU

Armen A. Muradyan

Address for correspondence:
Yerevan State Medical University

2 Koryun Street, Yerevan 0025,
Republic of Armenia

Phones:

(+37410) 582532 YSMU

(+37493 588697 Editor-in-Chief

Fax: (+37410) 582532
E-mail:namj.ysmu@gmail.com, ysmiu@mail.ru
URL:http//www.ysmu.am

Our journal is registered in the databases of Scopus,

EBSCO and Thomson Reuters (in the registration process)

Scorus EBSCO
REUTERS

Copy editor: Tatevik R. Movsisyan

Printed in "LAS Print" LLC
Director: Suren A. Simonyan
Armenia, 0023, Yerevan,
Acharyan St. 44 Bulding,
Phone: (+374 10) 62 76 12,
E-mail: las.print@yahoo.com

Editor-in-Chief

Arto V. Zilfyan (Yerevan, Armenia)

Deputy Editors

Hovhannes M. Manvelyan (Yerevan, Armenia)
Hamayak S. Sisakyan (Yerevan, Armenia)
Executive Secretary

Stepan A. Avagyan (Yerevan, Armenia)

Editorial Board
Armen A. Muradyan (Yerevan, Armenia)

Drastamat N. Khudaverdyan (Yerevan, Armenia)

Levon M. Mkrtchyan (Yerevan, Armenia)
Foregin Members of the Editorial Board
Carsten N. Gurt (Memmingen, Germay)
Muhammad MIFTAHUSSURUR (Indonesia)
Alexander WoobpmaN (Dharhan, Saudi Arabia)
Hesam Adin Atashi (Tehran, Iran)
Coordinating Editor (for this number)

Mahdi Esmaeilzadeh (Mashhad, Iran)
Editorial Advisory Council

Aram Chobanian (Boston, USA)

Luciana Dini (Lecce, Italy)

Azat A. Engibaryan (Yerevan, Armenia)
Ruben V. Fanarjyan (Yerevan, Armenia)
Gerasimos Filippatos (Athens, Greece)
Gabriele Fragasso (Milan, Italy)

Samvel G. Galstyan (Yerevan, Armenia)
Arthur A. Grigorian (Macon, Georgia, USA)
Armen Dz. Hambardzumyan (Yerevan, Armenia)
Seyran P. Kocharyan (Yerevan, Armenia)
Aleksandr S. Malayan (Yerevan, Armenia)
Mikhail Z. Narimanyan (Yerevan, Armenia)
Levon N. Nazarian (Philadelphia, USA)
Yumei Niu (Harbin, China)

Linda F. Noble-Haeusslein (San Francisco, USA)
Arthur K. Shukuryan (Yerevan, Armenia)
Suren A. Stepanyan (Yerevan, Armenia)
Gevorg N. Tamamyan (Yerevan, Armenia)
Hakob V. Topchyan (Yerevan, Armenia)
Alexander Tsiskaridze (Tbilisi, Georgia)
Konstantin B. Yenkoyan (Yerevan, Armenia)
Peijun Wang (Harbin, Chine)



	Untitled



