https://ijmsweb.com '.)
WIJMS

Indian Journal of Medical Sciences

Indian Journal of Medical Sciences

Original Article
A declining trend of hepatitis A and hepatitis E at tertiary care
hospital in South Gujarat

Twinkle Nareshchandra Gandhi', Swati Sugnesh Patel?, Apurva Chaudhary?, Kalpesh Nakrani*

Departments of 'Microbiology and *Community Medicine, Surat Municipal Institute of Medical Education and Research, *Undergradute Medical Student,
Government Medical College, ‘Department of Bio-Chemistry, Surat Municipal Institute of Medical Education and Research, Surat, Gujarat, India.

ABSTRACT

Objectives: Hepatitis A virus (HAV) and Hepatitis E virus (HEV) both are spread through the fecal-oral route and cause acute viral hepatitis (AVH) and
pose a major public health problem in India. This study was done to find out the proportion of positivity of HAV and HEV in patients with AVH and its
seasonal trend.

Materials and Methods: A retrospective study was carried out at Surat Municipal Institute of Medical Education and Research Medical College,
Department of Microbiology, Surat, Gujarat. Result of 3615 blood samples of suspected AVH patients of the past 5 years (January 2018-December 2022)
were taken from hospital data records. The enzyme-linked immunosorbent assay method was used to test serum samples for immunoglobulin M (IgM)
HAV and IgM HEV antibodies for HAV and HEV, respectively. All samples were evaluated for liver function as well.

Results: The positivity of HAV and HEV was 15.13% and 10.26%, respectively. The coinfection rate was 2.07%. HAV and HEV both affected males more
than females. Among pregnant females, HEV infection had more positivity (6.77%) than HAV, which had 1.08% positivity. HAV and HEV infections had
a seasonal trend, with the highest infection rate in the monsoon.

Conclusion: The declining trend of cases of HAV and HEV was found in Surat city of south Gujarat which indicates increased awareness about hepatitis
among people and better public health management by the civic authorities.

Keywords: Acute viral hepatitis, Hepatitis A virus, Hepatitis E virus, Pregnant women, Liver function test, Seasonal variation, Decline cases of HAV
and HEV

INTRODUCTION The infection can occur as outbreaks or as sporadic cases.
Outbreaks often occur during the rainy season when the
chances of contamination of drinking water with sewage
increase. The risk for person-to-person transmission
is small, as is evident from low secondary attack rates
among family members and other close contacts of those
affected.”’! Hepatitis E virus (HEV) infection and disease are
highly endemic in India, with nearly 60% of blood donors
having circulating anti-HEV immunoglobulin G antibodies,
demonstrating prior exposure to the virus.!!!

Hepatitis A and Hepatitis E pose significant public health
challenges, leading to substantial rates of mortality and morbidity.
These viruses are primarily widespread in developing countries.
Both of these viruses are predominantly transmitted through the
fecal-oral route and cause infections ranging from asymptomatic
infection to acute viral hepatitis (AVH) of varying severity.""

Epidemiology of hepatitis A virus (HAV) is influenced by
the socioeconomic status of the population, which itself is a

major determinant of hygiene, water quality, and sanitation.  Till date, there has been no case-based surveillance for these

Over the past few years, worldwide, the seroprevalence of
HAV has been in decline in both developed as well as in
developing countries. India has been experiencing significant
socioeconomic growth over the past few decades and data
also reflect this trend with a decline in HAV seroprevalence
in India.*

viral diseases in India and the mode of surveillance has
been outbreak-oriented.®'?! Very few studies published in
India indicate the long-term trend and burden of these two
infectious diseases, though it is important to study the real
scenario of long-term trends of HAV and HEV infections
in India considering the changes in diverse socioeconomic
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conditions,  demographic  factors, and sanitation
infrastructure. The present study was planned to assess the
infection rate of HAV, HEV, and their coinfections in AVH
cases in our hospital set up with the following objectives:
(i) To study the yearly and monthly trend of HAV and HEV
infection for 5 years and also determine the proportion of
HAV and HEV infections and coinfections in the samples
of clinically suspected patients, (ii) to evaluate the burden of
HEV infection among pregnant women with hepatitis, and
(iii) to find out the derangements of liver function.

MATERIALS AND METHODS

This retrospective observational study was done over 5 years
from January 2018 to December 2022 at the Virology
laboratory, Microbiology Department, and tertiary Hospital
of Surat City which is also the center for Integrated Health
Information Platform. This study included a total of 3615
inpatient department/outpatient department-based clinically
suspected patient’s serum samples having clinical features
of AVH such as fatigue, loss of appetite, nausea, vomiting,
jaundice, and increased liver enzyme. The samples were
received for serological testing against hepatitis A and
hepatitis E in the institute’s Microbiology laboratory during
the study period. This retrospective study was started after
the approval from the Institutional Ethics Committee of
Surat Municipal Institute of Medical Education and Research
with Reference to ethical number (IEC 100-8/02/2022).

3-5 mL of venous blood sample of patients were collected
who were clinically suspected of HAV and referred for test
by the clinician. It was allowed to clot and samples were
centrifuged at 3000 rpm for 10 min. Serum was separated
and processed and analyzed for immunoglobulin M (IgM)
antibody to HAV and HEV using IgM capture enzyme-
linked immunosorbent assay kits (QUALISA Test, Biotech)
in accordance with the manufacturer’s instructions. The
remaining serum samples were stored in sterile screw-

capped vials and preserved at —20°C. The demographic
and clinical variables including age and sex were noted.
Biochemical parameters such as liver function tests
consisting of total bilirubin, aspartate aminotransferase
(AST), alanine aminotransferase (ALT), and alkaline
phosphatase (ALP) levels were also determined.

Data analysis

Descriptive statistics was used to summarize the total number
of cases per month and per year as frequency and percentage.
Z-test of proportion was used to compare the proportion of
positivity of HAV, HEV, and coinfection among the gender
as well as pregnant and non-pregnant women considering
the 95% level of significance. Graphical representation
was conducted using Microsoft Excel, while the Z-test of
proportion was performed using EPI tools software.

RESULTS

This study used a total of 3615 serum samples of clinically
suspected cases of AVH of the past 5 years from January 2018
to December 2022. Out of them 547 (15.13%) were HAV-
positive, 371 (10.26%) were HEV-positive, and 75 (2.07%)
were coinfection-positive (HAV and HEV both positive).
In the year 2018 out of the total samples tested, 202 (1.76%)
were found to be HAV-positive, 145 (12.61%) were HEV-
positive, and 25 (2.18%) were observed to be coinfected. The
decrease in inflow of samples over the 5 years was 50.21%
whereas the positivity of HAV was decreased by 72.8%, HEV
was decreased by 64.5%, and coinfection was decreased by
68% [Figure la and b]. The yearly decline trend of samples
and positivity of HAV and HEV can be observed over the
5 years.

The year with the most positive cases was found in 2018,
and there was a seasonal increase in cases throughout July,
August, and September [Figure 2]. The monthly positive
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Figure 1: Yearly cases of hepatitis A virus, hepatitis E virus, and coinfection and their positivity.
(a) Total sample tested and positivity rate and (b) yearly number of positive cases. HAV: Hepatitis A

virus, HEV: Hepatitis E virus.
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cases trend peaked during the monsoon (June-September).
The trends of positive cases of HAV and HEV indicate the
gradual decline of the cases over the period [Figure 2]. Over
5 years, the percentage of difference observed was 74% for
HAV cases and 73% for HEV cases.

The high proportion of males was observed in the positivity
of HAV (26.6%), HEV (17.4%), and coinfection (2.8%) over
5 years. It is statistically significant [Table 1]. The proportion
of HEV positivity was high among the pregnant (6.77%)
whereas the proportion of HAV positivity was high among
non-pregnant women (14.15%). No significant difference
was observed between the proportion of coinfection present
[Table 2]. Total bilirubin, serum glutamic oxaloacetic
transaminase  (SGOT), serum glutamate pyruvate
transaminase (SGPT), and ALP were high in coinfected
patients as compared to isolated HAV and HEV cases
[Table 3].

DISCUSSION

In the present retrospective study, in which data from a
period of 5 years were considered indicates the year-wise as
well as the seasonal declining trend of infections caused by
HAYV, HEV, and coinfection in a tertiary care hospital in south
Gujarat. A seasonal peak was observed in our study during
the monsoon season, which runs from June to October which
is similar to the other studies in India.l'"*!"'*!*l Understanding
that there is a seasonal surge of cases in these months can
help restrict the incidence through a concerted effort by the
public health department before and during the monsoon
season each year. Because they are frequently the initial point
of contact with cases in the local community, the primary
and secondary health-care systems can be an important part
of this strategy.’! A teaching hospital-based study conducted
a study in Northern India for 8 years indicates the changing
trend of HAV and HEV infectious cases according to seasons
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Figure 2: Seasonal trend of hepatitis A virus and hepatitis E virus-positive cases. HAV: Hepatitis A virus, HEV: Hepatitis E virus.

Male (n=1446) (%)

HAV +ve 384 (26.6) 163 (7.5)
HEV+ve 252 (17.4) 119 (5.5)
Coinfection+ve 40 (2.8) 35(1.6)

Female (1=2169) (%)

Table 1: Gender-wise comparison of the proportion of positivity of HAV, HEV, and coinfection.

P-value Difference (%) 95% CI of difference

P<0.001 19.1 (16.7-21.4)

P<0.001 11.9 (9.9-13.9)
0.013 12 (0.025-2.2)

HAV: Hepatitis A virus, HEV: Hepatitis E virus, CI: Confidence interval

Pregnant (n=1300) (%)

HAV+ve 40 (1.08) 123 (14.15)
HEV+ve 88 (6.77) 31 (3.57)
Coinfection+ve 17 (1.31) 18 (2.07)

Non-pregnant (n=869) (%)

Table 2: Comparison of the proportion of positivity of HAV, HEV, and coinfection among pregnant and non-pregnant.

Total P-value Difference (%) 95% CI of difference
163 P<0.001 13.07 (11.05-15.09)
119 0.0018 3.1 (1.2-5.1)

35 0.1482 0.08 (-0.03-1.9)

HAV: Hepatitis A virus, HEV: Hepatitis E virus, CI: Confidence interval
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Table 3: Derangements in liver functions.

Biochemical HAV (n=547) HEV (n=371) Coinfection
tests n (%) n (%) (n=75) n (%)
Total bilirubin 382 (69.84) 289 (77.90) 65 (86.67)
SGOT 346 (63.25) 270 (72.76) 67 (89.33)
SGPT 340 (62.16) 260 (70.08) 65 (86.87)
ALP 397 (72.58) 297 (80.05) 75 (100)

HAV: Hepatitis A virus, HEV: Hepatitis E virus, SGOT: Serum
glutamic oxaloacetic transaminase, SGPT: Serum glutamate pyruvate
transaminase, ALP: Alkaline phosphatase

but a yearly increasing trend was observed in both infectious
cases. The continuous decline trend of infectious cases is
due to the proper sewage disposal, sanitation systems, and
facility of uncontaminated drinking water sources facility
provided by the municipal corporation of Surat City in south
Guyjarat. This trend might be the result of the implementation
of the National Viral Control program launched by Ministry
of Health and Family Welfare in July 2018. This program
in collaboration with other national programs such as the
Swachh Bharat Mission, Safe Drinking Water, and Sanitation
program seems to have provided the intended result.!'”!

The high proportion of males was observed in the positivity
of HAV (26.6%) and HEV (17.4%), which is similar to other
studies. Males predominated among both HAV and HEV
cases (P < 0.01)."2! The proportion of coinfection in this
study was reported (2.8%) which is similar to reports by
other studies.['81*]

Pregnant females were 36.96 of the total tested samples.
This study shows that the proportion of HEV cases among
pregnant females was high which is comparable with data
from a previous study from India.*?*?/ In developing nations,
HEYV infection is one of the most common causes of problems
connected to pregnancy.” Preterm birth, intrauterine
mortality, and high rates of spontaneous abortion are all
linked to hepatitis E infection during pregnancy. Pregnant
women have substantially greater mortality rates than men
and non-pregnant women, especially for those who contract
the disease in the third trimester, which can vary from 5% to
25%.11421 This may be because immunologic changes during
pregnancy reduce T-cell-mediated immunity to maintain the
baby in the maternal environment, making pregnant women
more vulnerable to viral infections like HEV infection.?!

HAV and HEV damage hepatocytes, causing aberrant liver
functioning. The appearance of jaundice is a symptom of
viral hepatitis. SGPT and SGOT are key liver enzymes that
aid in protein digestion. If the liver is inflamed or harmed,
they may be elevated. When there is a blockage in the liver
or bile duct, ALP enzymes are increased. The present study
found elevated serum bilirubin, SGOT/AST, SGPT/ALT,
and ALP in HAV-positive patients, HEV-positive patients,

and also in patients with coinfection which have also been
reported in other studies.?*6%"]

CONCLUSION

This study demonstrates a seasonal peak around the
monsoon season and a declining trend of both HAV and
HEV infection in the city, probably due to improvement in
public health management by the municipal authorities and
increased health awareness among the people.
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