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Abstract:

Background: Hepatitis E virus (HEV) is an emerging cause of acute viral hepatitis (AVH), particularly in regions
with limited sanitation. Clinical differentiation from other hepatotropic viruses is challenging without laboratory
confirmation.

Aim: To assess the seroprevalence of HEV among patients presenting with suspected AVH and analyze associated
demographic, clinical, and biochemical features.

Methodology: A hospital-based, cross-sectional study was conducted at Patna Medical College and Hospital over
six months. Ninety patients with suspected AVH were enrolled. Serum samples were tested for anti-HEV IgM by
ELISA. Demographic, clinical, and biochemical data were collected and analyzed using SPSS 26.0.

Results: HEV seropositivity was 20% (18/90). No significant associations were observed between HEV infection
and age, gender, or residence. Clinically, jaundice (88.9%) and fatigue (77.8%) were most common in HEV-
positive patients, similar to HEV-negative cases. Biochemically, HEV-positive patients had significantly higher
ALT (610.4 + 198.6 U/L) and AST (575.2 + 187.3 U/L) compared to HEV-negative individuals (p < 0.01),
indicating greater hepatocellular injury.

Conclusion: HEV infection affects all adult age groups irrespective of gender or residence and presents with
clinical features indistinguishable from other AVH causes. Significantly elevated transaminases may suggest HEV
infection, emphasizing the need for routine laboratory testing for timely diagnosis and public health management.
Keywords: Hepatitis E virus, Acute viral hepatitis, Seroprevalence, Liver enzymes, ELISA.
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Introduction

Acute viral hepatitis (AVH) has been a major health
issue of concern in the world and has been a major
contributor of morbidity, especially in the low- and
middle-income nations. AVH continues to be a
prevalent cause of acute liver disease despite im-
provements in sanitation, vaccination, as well as
widespread awareness about health among the pop-
ulation with developing nations bearing a dispropor-
tionate burden of the disease [1]. It is defined as the
inflammation of the liver due to the infection by
hepatotropic viruses, mostly hepatitis A virus
(HAV), hepatitis B virus (HBV), hepatitis C virus
(HCV) and hepeatitis E virus (HEV). The viruses are
also different in the way they are transmitted, their
epidemiological patterns, and their clinical out-
comes though they tend to have overlapped clinical
manifestations hence it is difficult to be etiologically
differentiated without laboratory confirmation.

Of the viral agents that cause AVH, hepatitis E virus
has become a pathogen that has become of great
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concern especially in the areas where there is a lack
of access to clean drinking water and proper sanita-
tion. HEV has been also identified to have one of the
biggest causes of sporadic and epidemic hepatitis,
particularly in some regions of Asia and Africa
where environmental and socioeconomic factors
were conducive to its spread [2]. Huge outbreaks in
the past were also reported with the presence of con-
taminated water supplies, which makes it clear that
the presence of infrastructural shortcomings corre-
lates with HEV infection. Over the past few years,
the growing awareness of HEV as an etiologic agent
of acute hepatitis has raised the importance of tar-
geted epidemiological monitoring and enhanced
methods of diagnosis.

Hepatitis E virus is transmitted by the fecal-oral
route and is a non-enveloped, single strand, RNA vi-
rus. The most common source of infection is con-
taminated drinking water especially in endemic re-
gions. The flood causes are usually associated with
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floods, failure of sanitation, and seasonal water def-
icits, which are all conducive to the process of water
pollution [3]. The virus is extensively spread all
over the world and a large percentage of the global
population lives in regions that are susceptible to be-
ing exposed to the virus. HEV infection is also esti-
mated to be causing millions of symptomatic cases
each year, accentuating its role in public health [4].
Though with hygiene and water quality there has
been a reduction in the number of several enterically
transmitted infections, HEV still remains wide-
spread and is the cause of frequent outbreaks in en-
demic areas.

The clinical manifestation of HEV infection does
not differ in most cases of acute viral hepatitis. The
clinical manifestations are typically non-specific
prodromal symptoms, including fever, anorexia,
malaise, nausea, and vomiting, after which jaundice,
and biochemical indicators of hepatic damage in-
cluding increased liver enzymes are observed in the
patients [5]. In the vast majority of immunocompe-
tent people, the disease has an acute course, which
is self-limiting, and recovery is possible after a few
weeks. Nevertheless, clinical range of HEV infec-
tions is wide and can be categorized as asympto-
matic or mild infections up to severe and possible
life-threatening diseases.

Some groups of people are especially susceptible to
dire consequences after being infected with HEV.
The most high-risk group is that of pregnant women
particularly where the infection happens in the third
trimester. The HEV infection in this population has
been linked to acute liver failure, maternal mortality
which is highly increased, and unfavorable fetal out-
comes, including stillbirth and preterm birth [6].
Moreover, patients with pre-existing chronic liver
disease can acquire acute-on-chronic liver failure in
case of HEV infection, and the immuno-compro-
mised patients can have more severe or atypical dis-
ease progression. These are high risk groups which
help in the morbidity and mortality rate of HEV and
emphasize the need to diagnose and manage it well
and early.

Although HEV has a significant impact on the total
burden of acute viral hepatitis, it is still not well
known and poorly diagnosed in clinical practice. In
most medical institutions, the diagnostic assessment
of AVH is mainly directed at the hepatitis A and B
viruses, whereas the HEV-testing is not given much
attention [7]. Such restricted diagnostic attention
can be explained by either a lack of awareness of cli-
nicians or a lower perceived significance of HEV or
the unavailability of certain serological tests in reg-
ular laboratories. Therefore, many HEV infections
will remain unnoticed resulting in misdiagnosis of
the cases like non-A, non-B hepatitis or may not be
diagnosed at all. This underdiagnosis does not only
have an impact on the care of individual patients but
also has a wider public health impact since the cases
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that are not detected will keep on contributing to the
spreading of the disease to the community.

EVH epidemiology is also complicated and differs
substantially in various geographic areas and groups
of people. Seroprevalence rates are reported to be
quite varied in terms of environmental factors, soci-
oeconomic status, sanitation, and the nature of the
studied population [8]. Moreover, differences in
study design, diagnostic tests and inclusion criteria
also lead to discrepancy in reported prevalence rates.
The variability highlights the need to create region-
specific and population-specific data to correctly
consider the actual burden of HEV infection and
make diverse decisions based on the importance of
public health.

Patients with suspected acute viral hepatitis in ter-
tiary care settings make a clinically significant group
in the assessment of HEV seroprevalence. These pa-
tients tend to manifest with typical signs of AVH,
but the etiology of the condition might not be easily
detected using clinical characteristics. The evalua-
tion of seroprevalence of HEV among these patients
is also beneficial as it informs us about the role of
HEV in cases of acute hepatitis and enables one to
establish trends in the context of infections in partic-
ular healthcare settings. Further, the local seroprev-
alence data may be used to inform diagnostic algo-
rithms, enhance the consideration of HEV testing in
the regular assessment of AVH, and contribute to
creating prevention-focused strategies.

It is on this backdrop that the importance of measur-
ing the seroprevalence of hepatitis E virus in patients
with clinically suspected acute viral hepatitis in ter-
tiary care units becomes of great significance. These
types of assessments can not only increase the
knowledge about the local epidemiology of HEV but
can also help with better management of patients and
increased surveillance of their health in the popula-
tion. With the help of determining the burden of
HEV infection among the population, the healthcare
systems can more effectively spend resources, in-
crease clinical awareness, and eventually lower the
toll of this preventable and frequently neglected vi-
ral infection.

Methodology

Study Design: This study was a hospital-based,
cross-sectional observational study designed to as-
sess the seroprevalence of Hepatitis E Virus (HEV)
among patients presenting with clinically suspected
acute viral hepatitis.

Study Area: The study was conducted in the De-
partment of Microbiology, Patna Medical College
and Hospital (PMCH), Patna, Bihar, India.

Study Duration: The study was carried out over a
period of 6 months, from May 2025 to October
2025.
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Study Population: The study population comprised
patients attending the hospital with clinical suspi-
cion of acute viral hepatitis (AVH). Clinical suspi-
cion was based on symptoms such as acute onset
jaundice, fever, malaise, fatigue, anorexia, nausea,
vomiting, right upper quadrant abdominal pain,
dark-colored urine, and laboratory evidence of ele-
vated liver enzymes.

Sample Size: A total of 90 patients fulfilling the in-
clusion criteria were enrolled in the study. Patients
were selected using a consecutive sampling method
during the study period.

Inclusion Criteria

e Patients aged 18 years and above

e Patients presenting with clinical features sug-
gestive of acute viral hepatitis

e Patients willing to participate and provide writ-
ten informed consent

Exclusion Criteria

e Patients with known chronic liver disease

e Patients diagnosed with autoimmune hepatitis,
drug-induced hepatitis, or metabolic liver disor-
ders

e Patients with previously confirmed hepatitis of
non-viral etiology

e Patients unwilling or unable to provide in-
formed consent

Data Collection: After obtaining informed consent,
demographic, clinical, and relevant epidemiological
data were collected using a pre-designed and struc-
tured proforma. Information included age, sex, place
of residence, presenting symptoms, and duration of
illness.

Procedure: Under strict aseptic precautions, 5 mL
of venous blood was collected from each participant.
Blood samples were allowed to clot and then centri-
fuged to separate serum. The serum samples were
stored at appropriate temperatures until testing.

All serum samples were tested for anti-HEV IgM an-
tibodies using a commercially available enzyme-
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linked immunosorbent assay (ELISA) kit, following
the manufacturer’s instructions. Internal quality
control measures were strictly adhered to during la-
boratory testing.

Routine biochemical investigations, including liver
function tests (serum bilirubin, alanine aminotrans-
ferase [ALT], aspartate aminotransferase [AST],
and alkaline phosphatase), were performed in the
central laboratory of the hospital as part of standard
patient care.

Statistical Analysis: All collected data were entered
into Microsoft Excel and analyzed using SPSS ver-
sion 26.0. Continuous variables, such as age and
liver enzyme levels, were expressed as mean +
standard deviation (SD), while categorical variables,
including sex, residence, and HEV serostatus, were
summarized as frequencies and percentages. Com-
parisons between HEV seropositive and seronega-
tive groups were performed using Student’s t-test for
continuous variables and the Chi-square test for cat-
egorical variables. The strength of associations was
evaluated, and a p-value < 0.05 was considered sta-
tistically significant. Wherever applicable, 95% con-
fidence intervals (CI) were reported to provide pre-
cision of estimates and to aid interpretation of the
results.”

Result

Table 1 summarizes the demographic characteristics
of 90 study participants. Among the 18 HEV-posi-
tive patients, the mean age was 33.1 + 9.8 years,
compared to 34.6 + 10.9 years in the HEV-negative
group, with no significant difference (p = 0.541).
The male-to-female ratio was similar between
groups, 11:7 in HEV-positive and 43:29 in HEV-
negative patients (p = 0.892). Regarding residence,
6 HEV-positive patients (33.3%) were from urban
areas and 12 (66.7%) from rural areas, while in the
HEV-negative group, 28 (38.9%) were urban and 44
(61.1%) were rural (p = 0.658). Overall, Table 1 in-
dicates that HEV seropositivity was not significantly
associated with age, gender, or place of residence in
this cohort.

Table 1: Demographic characteristics of study participants (N = 90)
Variable HEV Positive (n =18) | HEV Negative (n=72) | Total (n =90) p-value
Total patients 18 72 90 —
Mean age (years) 33.1+£9.8 34.6+10.9 343+10.6 0.541
Male : Female ratio | 11:07 43:29:00 54:36:00 0.892
Urban residence 6 (33.3%) 28 (38.9%) 34 (37.8%) 0.658
Rural residence 12 (66.7%) 44 (61.1%) 56 (62.2%) 0.658

Table 2 presents the clinical presentation of 90 pa-
tients with acute viral hepatitis. Among HEV-posi-
tive patients (n = 18), the most common symptom
was jaundice, seen in 16 cases (88.9%), followed by
fatigue/malaise in 14 patients (77.8%), anorexia in
12 patients (66.7%), nausea/vomiting in 11 patients
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(61.1%), and abdominal pain in 8§ patients (44.4%).
In the HEV-negative group (n = 72), the frequencies
of these symptoms were similar: jaundice in 60 pa-
tients (83.3%), fatigue/malaise in 51 (70.8%), ano-
rexia in 45 (62.5%), nausea/vomiting in 40 (55.6%),
and abdominal pain in 32 (44.4%). None of the
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differences between HEV-positive and HEV-nega-
tive groups were statistically significant (p > 0.05).
Overall, Table 2 indicates that the clinical
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manifestations of acute viral hepatitis were compa-
rable regardless of HEV serostatus.

Table 2: Clinical presentation of patients with acute viral hepatitis (N = 90)
Symptom HEYV Positive (n =18) HEYV Negative (n =72) p-value
Jaundice 16 (88.9%) 60 (83.3%) 0.748
Fatigue/Malaise 14 (77.8%) 51 (70.8%) 0.764
Anorexia 12 (66.7%) 45 (62.5%) 0.802
Nausea/Vomiting 11 (61.1%) 40 (55.6%) 0.781
Abdominal pain 8 (44.4%) 32 (44.4%) 1

Table 3 compares the biochemical parameters be-
tween HEV-positive (n = 18) and HEV-negative (n
= 72) participants. The mean total bilirubin was
slightly higher in HEV-positive patients (8.1 + 2.9
mg/dL) compared to HEV-negative patients (7.8 +
2.7 mg/dL), but this difference was not statistically
significant (p = 0.614). Liver enzymes, however,
were significantly elevated in HEV-positive pa-
tients: ALT averaged 610.4 + 198.6 U/L versus

430.7 + 176.2 U/L in HEV-negative cases (p =
0.002), and AST was 575.2 + 187.3 U/L versus
415.9+£168.4 U/L (p=0.003). Alkaline phosphatase
levels were similar between the groups (305.6 +
104.8 vs. 296.3 +£ 98.7 U/L, p = 0.713). Overall, Ta-
ble 3 indicates that HEV infection is associated with
significantly higher transaminase levels, reflecting
greater hepatocellular injury, while bilirubin and al-
kaline phosphatase levels were comparable.

Table 3: Biochemical parameters of study groups (N = 90)
Parameter HEYV Positive (n = 18) HEV Negative (n =72) p-value
Total bilirubin (mg/dL) 8.1+29 7.8+2.7 0.614
ALT (U/L) 610.4 + 198.6 430.7 £ 176.2 0.002*
AST (U/L) 5752+ 1873 4159+ 1684 0.003*
Alkaline phosphatase (U/L) 305.6 +104.8 296.3 £ 98.7 0.713

Table 4 shows the age-wise distribution of HEV se-
ropositivity among 90 participants. Among the 18
HEV-positive cases, 2 (11.1%) were under 20 years,
8 (44.4%) were aged 21-40 years, 5 (27.8%) were
41-60 years, and 3 (16.7%) were over 60 years. In
comparison, of the 72 HEV-negative participants, 7
(9.7%) were under 20 years, 21 (29.2%) were 21-40

years, 31 (43.1%) were 41-60 years, and 13 (18.1%)
were over 60 years. None of the differences were
statistically significant (p > 0.05). Overall, Table 4
indicates that HEV seropositivity was most frequent
in the 2140 years age group, although age was not
significantly associated with infection.

Table 4: Age-wise distribution of HEV seropositivity (N = 90)
Age group (years) HEYV Positive (n =18) HEYV Negative (n =72) p-value
<20 2 (11.1%) 7(9.7%) 1
2140 8 (44.4%) 21 (29.2%) 0.245
41-60 5(27.8%) 31 (43.1%) 0.289
>60 3 (16.7%) 13 (18.1%) 1

Table 5 compares the residence of study participants
with HEV seropositivity among 90 cases. Of the 18
HEV-positive patients, 6 (33.3%) were from urban
areas and 12 (66.7%) from rural areas. Among the
72 HEV-negative participants, 28 (38.9%) were ur-
ban residents and 44 (61.1%) were from rural areas.

The difference in HEV seropositivity between urban
and rural residents was not statistically significant (p
=0.658). Overall, Table 5 indicates that HEV infec-
tion was slightly more common in rural populations,
but residence did not show a significant association
with seropositivity.

Table 5: Comparison of residence with HEV seropositivity (N = 90)

Residence HEYV Positive (n = 18) HEV Negative (n =72) p-value
Urban 6 (33.3%) 28 (38.9%) 0.658
Rural 12 (66.7%) 44 (61.1%) 0.658
Discussion prevalence of 19.4 percent among the patients with

In the current study, the HEV seropositive was de-
tected in 18 of 90 patients, which translates to a
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suspected acute viral hepatitis (AVH). This is simi-
lar to data in the past that has been done in South
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Asia, whereby HEV has been consistently reported
as a major cause of acute hepatitis incidences albeit
different rates across regions and the population of
the study. The prevalence of HEV in our cohort is in
line with the HEV prevalence rate of 15-25 percent
in endemic countries reported by Pauli et al. (2017)
[9], which further supports the current relevance of
HEV to the public health community. Shrestha et al.
(2020) [10], on the other hand, reported somewhat
higher prevalence rates up to 30% in the referral hos-
pitals implying that variability might be affected by
local outbreaks and diagnostic capacities as well as
inclusion criteria of the suspected AVH patients.”

Our demographic analysis showed that the average
age of HEV-positive patients was 33.1 years old
with most of the cases falling within the 21 40-year
range. Such an outcome is universal among other
statistics in the Asian populations, in which young
and middle-aged adults are the disproportionately
impacted groups (Dalton, and Izopet, 2018; Pauli et
al., 2017) [11,9]. These results are opposite to hepa-
titis A, mostly affecting children, and hepatitis B that
is usually chronic (Dalton & Izopet, 2018) [11]. In
our investigation, the difference in age distribution
between positive HEV and negative patients did not
prove to be statistically significant, which is con-
sistent with the literature according to which, alt-
hough some age groups are more commonly in-
fected, the age itself might not be a potent independ-
ent risk factor in AVH groups (Shrestha et al., 2020)
[10]. The proportion of the genders in our cohort was
a minor preponderance of males in HEV-positive
patients (male-to-female ratio 11:7), which was not
statistically significant. Other studies have reported
similar trends, although some have found that male
dominance is also a potential manifestation of pat-
terns of occupational or environmental exposures
(Pauli et al., 2017; Yugo and Meng, 2013) [9,12].

Another variable evaluated as with regard to the se-
ropositivity of HEV was residence. Two-thirds of
HEV-positive patients lived in rural places, which
numerically was more than the proportion in urban
places, although the difference was not significant.
This observation is in contrast to previous studies
that reported rural living as a great risk factor be-
cause of poor sanitation and polluted water supply
(Pauli et al., 2017) [9]. The insignificance of the as-
sociation in our study can be because of the rural in-
frastructural improvements, urbanization or expo-
sure using other environmental avenues. The same
has been observed by Shrestha et al. (2020) [10],
who identified that the rural populations continue to
be vulnerable, but the urban-rural difference is be-
coming less clear in certain areas as a result of the
changing lifestyles and interventions by the popu-
lace to improve their health.

The clinical manifestation of the infection with HEV
in our group of patients did not significantly differ
in relation to other causes of acute viral hepatitis.
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Jaundice, fatigue, anorexia, nausea and abdominal
pain were all symptoms present in the HEV-positive
and HEV-negative patients but showed no statisti-
cally significant differences. The results support the
existing literature that highlights the inability of
HEV infection to be easily distinguished among
other AVH on the basis of clinical presentations only
(Pischke et al., 2014) [13]. The similarity in the
symptoms heightens the need to confirm a diagnosis
through laboratory methods, especially using sero-
logical tests of the anti-HEV IgM antibodies in order
to effectively diagnose the patient and adequately
treat the patient.

On the biochemical analyses, the hepatocellular in-
jury was more pronounced in HEV-positive patients.
The aminotransferase levels (alanine aminotransfer-
ase (ALT) and aspartate aminotransferase (AST)) of
HEV-positive people (610.4 + 198.6 U/L and 575.2
+ 187.3 U/L, respectively) were significantly higher
than in HEV-negative patients (430.7 = 176.2 U/L
and 415.9 £ 168.4 U/L). This trend is consistent with
the existing literature that HEV infection is mostly
associated with hepatocellular but not cholestatic
liver damage (Jameel, 2019; Yugo and Meng, 2013)
[14,11] [14,11]. Both groups had a similar level of
total bilirubin and alkaline phosphatase, which is in
line with previous results of cholestatic changes that
do not represent HEV infection (Jameel, 2019) [14].
These biochemical variations can be used as sup-
portive, but not conclusive evidence of HEV infec-
tion in the AVH patients.

In general, the current research indicates that the de-
mographic variables, including age, sex, and loca-
tion, did not have any statistically significant rela-
tionship with the HEV seropositivity, whereas bio-
chemical indicators, including ALT and AST levels,
were also more significant in HEV-positive patients.
This supports the use of epidemiological assessment
with laboratory confirmation to detect HEV infec-
tion. The results also highlight the current issue of
HEV-related public health in young adults in en-
demic areas and justify the preventive strategies,
such as enhanced water hygiene, education, and the
regular incorporation of HEV testing in suspected
AVH cases (Pauli et al., 2017; Pischke et al., 2014)
[9,13]. Combining our findings with the current lit-
erature we could conclude that HEV is a clinically
relevant pathogen that needs a combination of vigi-
lance, biochemical testing and serological confirma-
tion of its detection.

Conclusion

The seroprevalence of Hepatitis E Virus (HEV) in
patients with suspected acute viral hepatitis study
showed that HEV infection has a broad age distribu-
tion and does not have significant demographic pref-
erences in both sexes. The ratio of cases in urban and
rural households was similar and that geographic lo-
cation was not a major factor in determining HEV
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seropositivity in this group. Clinically, patients in-
fected with HEV had typical clinical manifestations
of acute viral hepatitis including jaundice, fatigue,
anorexia, nausea, vomiting, and abdominal pain
with similar rates in patients infected with HEV, as
compared to patients without HEV infection, indi-
cating that clinical manifestation might not be a re-
liable factor to distinguish HEV infection and other
causes of acute hepatitis. The HEV-positive patients
showed markedly higher liver transaminases than
the HEV-negative ones, which implies a more in-
tense hepatocellular injury in the process of HEV in-
fection, but the other liver-function parameters were
significantly similar. The comparison by age re-
vealed that there was HEV seropositivity among all
age groups and no statistically significant age group
could be predominant. On the whole, the results in-
dicate the significance of laboratory testing of HEV
in the patient with acute hepatitis since the demog-
raphy and clinical characteristics may not be suffi-
cient to cover the presence of the infection, whereas
high levels of transaminases can give an indication
of its presence. This emphasizes the need for aware-
ness and timely diagnostic evaluation to guide ap-
propriate management and public health interven-
tions.
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