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Abstract
WHO estimates show that 296 million people were living with chronic hepatitis B infection in 2019 with
1.5 million new infections occurring every year and approximately 290 000 people died from hepatitis
C, mostly from cirrhosis and hepatocellular carcinoma. The prevalence and trends of Hepatitis B and
Hepatitis C infections were affected during the pandemic, hence this study aimed to compare the
difference in prevalence rates, trends, demographic data, and outcomes of Hepatitis B and Hepatitis
C cases in pre-pandemic and pandemic era. The study was carried out in a 1060 bedded tertiary care
teaching hospital located 90 kilometers away from Hyderabad, Telangana catering to a majorly rural
population from around 200 villages. This study was a retrospective observational study where data
of 4 years (March 2018 to Feb 2022) of patients whose samples were sent to Microbiology laboratory
and were found to be positive for Hepatitis B surface antigen (HBsAg) or antibodies to Hepatitis C (AntiHCV) were included. The medical records of Hepatitis B and Hepatitis C positive cases were analysed
for demographic data like age, sex, address, requesting department, and present status retrieved from
the hospital information system. The prevalence rates of Hepatitis B and Hepatitis C infections and
trends every year were calculated and compared. Out of the total 39,578 samples tested for Hepatitis
B surface antigen, 413 were positive with a seroprevalence of 1.04%. Among the 20,394 samples tested
for anti-Hepatitis C antibodies, 53 samples were found to be positive showing a seroprevalence of
0.25%. There was a 23.63% decrease in the number of samples received during the pandemic period
demonstrating the impact of COVID-19 on various laboratory testing. Male predominance was observed
for both Hepatitis B (65.37%) and Hepatitis C (56.60%) positivity in this study. Hepatitis B was highest
in the 61-80 years age group before the pandemic but during the pandemic, Hepatitis B positivity was
equally distributed in the 41 to 60 years and 61-80 years age groups. Hepatitis C positive cases were
equally distributed in the 41 to 60 years and 61-80 years age groups before the pandemic whereas
during the pandemic Hepatitis C positivity was highest among the 41 to 60 years age group. Among
the 413 positive cases of Hepatitis B, 315 (76.27%) cases belonged to the rural population and among
the 53 Hepatitis C positive cases, 37 (69.81%) cases were from rural areas. The seroprevalence for
Hepatitis B surface antigen displayed a decreasing trend in the pandemic era when compared to the
pre-pandemic era. Seroprevalence for anti-HCV antibodies showed a small increase in the pandemic
era when compared to the pre-pandemic era. Male predominance was observed for both Hepatitis B
and Hepatitis C positivity in this study. Hepatitis B was highest in the 61-80 years age group before the
pandemic but during the pandemic, Hepatitis B positivity was equally distributed in the 41 to 60 years
and 61-80 years age groups. Hepatitis C positive cases were equally distributed in the 41 to 60 years
and 61-80 years age groups before the pandemic whereas during the pandemic Hepatitis C positivity
was highest among the 41 to 60 years age group. Detailed analysis of these variations in the trends
during the pandemic will aid in guiding tertiary care hospitals on the way forward in the retrieval of
medical services after the pandemic.
Keywords: Hepatitis B, Hepatitis C, Seroprevalence, Viral Hepatitis, Impact of COVID-19 Pandemic

Introduction

other body fluids. Transmission occurs through
sexual contact; sharing needles, syringes, or from
mother to baby at birth. Symptoms can include
fatigue, poor appetite, stomach pain, nausea,
and jaundice. Hepatitis B is a short-term illness
for many but few patients, it can become a longterm, chronic infection that can lead to serious,
even life-threatening health issues like cirrhosis
or liver cancer.3
Hepatitis C is a liver infection caused by
the Hepatitis C virus (HCV) which spreads through

Hepatitis B and Hepatitis C are global
diseases that are endemic in many countries,
especially in the South East Asian Region. 1
Hepatitis B is a vaccine-preventable liver infection
caused by the Hepatitis B virus (HBV). The WHO
estimates that 296 million people were living
with chronic Hepatitis B infection in 2019, and 1.5
million new infections occur every year.2 Hepatitis
B is spread through infected blood, semen, or
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contact with blood from an infected person. More
than 50 percent of patients infected with the
Hepatitis C virus, develop a long-term, chronic
infection leading to cirrhosis and liver cancer.4
WHO estimated that in 2019, approximately 290
000 people died from Hepatitis C, mostly from
cirrhosis and hepatocellular carcinoma.5
The COVID‐19 pandemic had an impact
on medical services globally. There was a reduction
in patient check-ups and travel restrictions which
caused a delay in diagnosis and interventions
of other medical illnesses.6 The prevalence and
trends of Hepatitis B and Hepatitis C infections
also were affected during this pandemic. This
study aims to compare the difference in prevalence
rates, trends, demographic data, and outcomes of
Hepatitis B and Hepatitis C cases in our hospital
in the pre-pandemic and pandemic era. This
comparison was intended to assess the impact of
the pandemic on viral hepatitis services and any
major differences in the trends will aid in guiding
tertiary care hospitals on the way forward in the
retrieval of medical services after the pandemic.

(HBsAg) and antibodies to Hepatitis C (Anti-HCV)
were performed using ELISA kits according to
manufacturer’s instructions. The medical records
of Hepatitis B and Hepatitis C positive cases from
March 2018 to Feb 2020 were included under the
pre-pandemic period and records from March 2020
to Feb 2022 were included under the pandemic
period. Demographic data like age, sex, address,
requesting department, and present status was
retrieved from the hospital information system.
The prevalence rates of Hepatitis B and Hepatitis
C infections and trends every year were calculated.
A comparison of collected data in pre-pandemic
and pandemic times was further analyzed, and
results were calculated using statistical analysis by
SPSS software version 23. The institutional ethical
committee clearance was taken before starting the
study.
Results
The total number of blood samples
received by the Microbiology laboratory for
Hepatitis B and Hepatitis C testing from March
2018 to Feb 2022 was 59,972 samples. Out
of the 59,972 blood samples received, 39,578
samples were received for HBsAg testing and
20,394 samples were received for anti-Hepatitis
C antibodies testing. The numbers of samples
received in the pre-pandemic era i.e. from March
2018 to Feb 2020 were 37,070 (61.81%) samples
and the number of samples in the pandemic era i.e.
from March 2020 to Feb 2022 was 22,902 (38.18%)
samples. There was a substantial decrease, almost
23.63% in the number of samples received during
the pandemic period demonstrating the impact of
COVID-19 on various laboratory testing.
Out of the total 39,578 samples tested
for Hepatitis B surface antigen, 413 were positive
with a seroprevalence of 1.04%. Among the 20,394
samples tested for anti-Hepatitis C antibodies,

Materials and Methods
The study was carried out in a 1060
bedded tertiary care teaching hospital located
90 kilometers away from Hyderabad, Telangana
catering to a majorly rural population from
around 200 villages. This study was a retrospective
observational study where data of 4 years (March
2018 to Feb 2022) of patients whose samples
were sent to Microbiology laboratory and were
found to be positive for Hepatitis B surface antigen
(HBsAg) or antibodies to Hepatitis C (Anti-HCV)
were included. Blood samples received by the
Microbiology laboratory for testing from various
outpatient and inpatient departments in our
hospital were first centrifuged to separate the
serum and screening for Hepatitis B surface antigen

Table 1. Seroprevalence rates of Hepatitis B and Hepatitis C in study
Total samples tested
		
Pre-pandemic
Pandemic
Total

24,945
14,633
39,578

Hepatitis B
positives

Prevalence
rate

Total samples
tested

Hepatitis C
positives

Prevalence
rate

279 (67.55%)
134 (32.44%)
413

1.11%
0.91%
1.04%

12,125
8,269
20,394

30 (56.60%)
23 (43.39%)
53

0.24%
0.27%
0.25%
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53 samples were found to be positive showing a
seroprevalence of 0.25%. The seroprevalence for
Hepatitis B surface antigen in the pre-pandemic
era was 1.11% and in the pandemic era, it was
found to be 0.91% displaying a decreasing trend.
Seroprevalence for anti-HCV antibodies in the
pre-pandemic was found to be 0.24% whereas
in the pandemic the seroprevalence for Hepatitis
C infection showed a small increase to 0.27%.
(Table 1)
Out of 413 Hepatitis B positive samples,
140 samples were outpatient samples and 273
samples were from inpatients. Out of the 53

Hepatitis C positive samples, 18 were outpatient
samples and 35 were inpatient samples. During the
pre-pandemic and pandemic periods, Hepatitis B
and Hepatitis C positivity was found to be more
prevalent among the inpatient samples. (Table 2).
There was a decrease in the number of
HBsAg and anti-HCV antibody positive samples
during the pandemic era which could be attributed
to the reduction of samples received during
the pandemic. The prevalence of Hepatitis B
has decreased during the pandemic time when
compared to the pre-pandemic era whereas the
prevalence rate of Hepatitis C showed a small

Table 2. Hepatitis B and Hepatitis C positivity during pre-pandemic and pandemic periods in IP and OP
Positive
samples
Pre-pandemic
Pandemic
Total

Hepatitis B positive (n=413)
Inpatient
182
91
273

Total

Outpatient		
97
43
140

279
134
413

Hepatitis C positive (n=53)
Inpatient

Outpatient

19
16
35

11
7
18

Total

30
23
53

Figure. Trends of Hepatitis B and Hepatitis C positivity from March 2018 to March 2022
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Table 3. Sex distribution of Hepatitis B and Hepatitis C positives during Pre-pandemic and Pandemic times
Sex
distribution

Hepatitis B
positives
Pre-pandemic
(n=279)

Hepatitis B
positives
Pandemic
(n=134)

Hepatitis C
positives
Pre-pandemic
(n=30)

Hepatitis C
positives
Pandemic
(n=23)

Male
Female

189 (67.74%)
90 (32.25%)

81 (60.44%)
53 (39.55%)

17 (56.66%)
13 (43.33%)

13 (56.52%)
10 (43.47%)

Table 4. Age distribution of Hepatitis B and Hepatitis C positives in 4 years
Age group
Less than 20 years
21 to 40 years
41 to 60 years
61 to 80 years
Above 80 years
Total

Hepatitis B Mean Age + SD Percentage
positives
(years)		
2
14.5±4.49
0.48%
92
32.3±5.83
22.27%
151
52.0±5.68
36.56%
158
67.6±4.90
38.25%
10
82.6±1.22
2.42%
413			

Hepatitis C Mean Age + SD
positives
(years)
0
2
25
23
3
53

0
29±2.44
52.2±5.12
67.7±4.59
82.6±0.81

Percentage
0
3.77%
47.16%
43.39%
5.66%

Table 5. Comparison of Hepatitis B among the different age groups in pre-pandemic and pandemic times
Age
group
less than 20 years
21 to 40 years
41 to 60 years
61 to 80 years
above 80 years

Hep B positives
Mean Age + SD
Pre-pandemic
(years)
(n=279)		
1(0.35%)
61(21.86%)
100 (35.84%)
107 (38.35%)
10 (3.58%)

9
31.7±6.36
50.7±5.76
67.3±4.62
82.6±1.22

Mean Age + SD
(years)

1(0.74%)
31(23.13%)
51(38.05%)
51 (38.05%)
0 (0%)

20
33.5±4.27
52.2±5.34
68.3±5.32
0

Hepatitis B was highest in the fourth (6180) age group with a mean age of 67.3±4.62 before
the pandemic but during the pandemic, Hepatitis
B positivity was equally distributed in the third
(41 to 60) and fourth (61-80) age groups with a
mean age of 52.2±5.34 and 68.3±5.32 respectively.
(Table 5).
Hepatitis C positive cases were equally
distributed in the third (41 to 60) and fourth
(61-80) age groups with a mean age of 52.5±5.86
and 67.6±3.75 years, respectively, before the
pandemic , whereas during the pandemic Hepatitis
C positivity was highest among the third (41 to 60)
age group with a mean age of 51.9±3.91 years.
(Table 6).
Out of the 413 Hepatitis B positive cases,
3 cases expired (0.72%) and out of the 53 Hepatitis
C positive cases, 1 case expired (0.18%) while being
admitted to our hospital. This percentage does

increase during the pandemic. The trends of
Hepatitis B and Hepatitis C positivity from March
2018 to March 2022 in Figure.
Male predominance was observed for
both Hepatitis B (270, 65.37%) and Hepatitis C (30,
56.60%) positivity in this study. Similar findings
were observed for Hepatitis B positivity in both
pre-pandemic and pandemic times. Hepatitis C
positivity was also seen majorly in males in prepandemic and pandemic periods. (Table 3).
The age of patients in years was divided
into 5 groups, with ages less than 20 years in the
first group, 21 to 40 years in the second group, 41
to 60 years in the third group, and 61 to 80 and
above 80 years in the fourth and fifth groups. The
positivity rate of Hepatitis B was highest in the
fourth (61-80) age group and the positivity rate
of Hepatitis C was highest in the third (41-60) age
group as represented in Table 4.
Journal of Pure and Applied Microbiology
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Table 6. Comparison of Hepatitis C among the different age groups in pre-pandemic and pandemic times
Age
group
less than 20 years
21 to 40 years
41 to 60 years
61 to 80 years
above 80 years

Hep C positives
Mean Age + SD
Pre-pandemic
(years)
(n=30)		
0 (0%)
1 (3.33%)
13 (43.33%)
13 (43.33%)
3 (10%)

Hep C positives
Pandemic
(n=23)

Mean Age + SD
(years)

0 (0%)
1 (4.34%)
12 (52.17%)
10 (43.47%)
0 (0%)

0
32
51.9±3.91
67.9±5.41
0

0
26
52.5±5.86
67.6±3.75
82.6±0.81

Table 7. Rural and urban population distribution among Hepatitis B and Hepatitis C cases before the pandemic
and during the pandemic
Total samples
tested positive
Pre-pandemic
Pandemic
Total

Hepatitis B
Urban
Rural
positives			
279
134
413

72 (25.80%)
26 (19.40%)
98 (23.72%)

207 (74.19%)
108 (80.59%)
315 (76.27%)

Urban

Rural

30
23
53

8 (26.66%)
8 (34.78%)
16 (30.18%)

22 (73.33%)
15 (65.21%)
37 (69.81%)

Discussion

not represent the case fatality of viral hepatitis
as there were other comorbid conditions in these
cases. Among the 413 positive samples of Hepatitis
B infection, the majority of the samples were sent
from the Ophthalmology (27.6%) department
and among the 53 positive samples of Hepatitis C
infection, 39.6% samples were from the General
Medicine department.
Based on the addresses submitted
by Hepatitis B and Hepatitis C cases during
registration with our tertiary center, they were
divided into urban and rural populations. Among
the 413 positive cases of Hepatitis B, 315 cases
belonged to the rural population and among the 53
Hepatitis C positive cases, 37 cases were from rural
areas. The rural and urban population distribution
among Hepatitis B and Hepatitis C cases before the
pandemic and during the pandemic are displayed
in Table 7.
The assessment for co-infection with HIV
and COVID was done and the Hepatitis B positive
with HIV reactive cases were 6 (1.45%) cases out
of the total of 413 Hepatitis B positives. There
were no Hepatitis C and HIV co-infected cases. The
COVID status of all the Hepatitis B positive cases
during the pandemic was negative. Among the 23
Hepatitis C positive cases during the pandemic,
one case (4.3%) was found to be COVID positive.
Journal of Pure and Applied Microbiology

Hepatitis C
positives

The total number of blood samples
received for Hepatitis B and Hepatitis C testing
from March 2018 to Feb 2022 was 59,972
samples, with 37,070 samples in pre-pandemic
and 22,902 samples in pandemic times. There was
a substantial decrease of 23.63% in the number
of samples received during the pandemic period
demonstrating the impact of COVID-19 on various
laboratory testing. The occurrence of late medical
diagnosis among individuals with viral hepatitis
could be interrelated with travel restriction
guidelines during the COVID-19 pandemic. There
was also channeling of equipment, infrastructure,
and manpower for the sole purpose of the
pandemic which led to a lack of attention to other
laboratory tests. Similar findings are demonstrated
by studies done by Gupta N et al. and Ismail Z
et al. where they have discussed the impact of
COVID-19 pandemic on viral hepatitis diagnosis
and treatment in Africa.6,7
Out of the total 39,578 samples tested
for Hepatitis B surface antigen, 413 were positive
with a seroprevalence of 1.04%. Among the 20,394
samples tested for anti-Hepatitis C antibodies,
53 samples were found to be positive showing
a seroprevalence of 0.25%. These results are
2526
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concordant with the results of a similar study done
by Baitha B et al. where seroprevalence rates for
HIV, HBsAg, and Hepatitis C were calculated in
blood donors.8
The seroprevalence for Hepatitis B
surface antigen in the pre-pandemic era was 1.11%
and in the pandemic era, it was found to be 0.91%
displaying a decreasing trend. Seroprevalence
for anti-HCV antibodies in the pre-pandemic was
found to be 0.24% whereas in the pandemic the
seroprevalence for Hepatitis C infection showed a
small increase to 0.27%.
The overall prevalence of Hepatitis B
has decreased during the pandemic time when
compared to the pre-pandemic era. The decreased
trend in Hepatitis B positive cases was also
reported by Baitha B et al., Padmalatha et al. and
Ray K et al.8-10 The prevalence rate of Hepatitis C
showed a small increase in the later part of the
pandemic in our study. The increased trend in
Hepatitis C positive cases has been reported by
Arora I et al. and Masood Z et al. during the prepandemic times but no studies have reported
Hepatitis C trends in the late pandemic era.11, 12
Male predominance was observed for
both Hepatitis B (65.37%) and Hepatitis C (56.60%)
positivity in this study which is identical to studies
done by Padmalatha et al. and Khan et al.9, 13 The
reason for male predominance could be more
chances of exposure to risk factors for Hepatitis B
and Hepatitis C infections, like promiscuous sexual
practices and needle sharing in drug abuse. The
population catered by our tertiary care hospital has
a sex ratio of 988 (females per thousand males)
according to the Telangana state statistics which
might have contributed to the male predominance
in this study.
The positivity rate of Hepatitis B was
highest in the 61 to 80 years age group (38.25%)
with the mean age being 67.6 years±4.90. The
reason for the older age group showing Hepatitis B
positivity in our study could be that the population
seeking services in our hospital belongs to the
older age group and surrounding rural areas.
Moreover, the majority of samples sent to the
Microbiology laboratory for screening of Hepatitis
B were from patients who were seeking free
services during the Ophthalmology cataract camps
held by our tertiary care hospital. The majority
of the population requesting such services are
Journal of Pure and Applied Microbiology

from the older age group. Hepatitis B was highest
in the fourth (61-80) age group with a mean age
of 67.3±4.62 before the pandemic but during
the pandemic, Hepatitis B positivity was equally
distributed in the third (41 to 60) and fourth (6180) age groups with a mean age of 52.2±5.34 and
68.3±5.32 respectively. Padmalatha et al. and Khan
et al. have reported high Hepatitis B positivity rates
in the 41 to 59 years age group and 21 to 40 years
age group respectively.9, 13
Hepatitis C positive cases were equally
distributed in the third (41 to 60) and fourth (6180) age groups with a mean age of 52.5±5.86 and
67.6±3.75 years, respectively, whereas during
the pandemic, Hepatitis C positivity was highest
among the third (41 to 60) age group with a mean
age of 51.9±3.91 years. The overall positivity rate
of Hepatitis C was highest in the 41 to 60 years
age group (47.16%) with a mean age of 52.2 years
±5.12 which is concordant with studies done by
Padmalatha et al. and Tripathi PC et al.9,14
Based on the addresses submitted
by Hepatitis B and Hepatitis C cases during
registration with our tertiary center, they were
divided into urban and rural populations. Among
the 413 positive cases of Hepatitis B, 315 (76.27%)
cases belonged to the rural population and among
the 53 Hepatitis C positive cases, 37 (69.81%) cases
were from rural areas. Similar findings have been
reported by Shanmugam RP et al. and Bhate et al.
Both these studies have confirmed that Hepatitis B
and Hepatitis C positivity was high among the rural
and low socioeconomic status populations.15,16
Bhate et al. also claim that the practice of tattooing
in rural populations has a high risk of Hepatitis B
positivity.16
The Hepatitis B positive with HIV reactive
cases were 6 (1.45%) cases out of the total of 413
Hepatitis B positives. Shrestha LB et al. reported
2.95% of HIV and HBV coinfected cases in their
study whereas J Sarkar et al. have shown a higher
percentage of 8.33% HIV and HBV coinfected cases
in their study.17,18 The COVID statuses of all the
Hepatitis B positive cases during the pandemic
were negative. Among the 23 Hepatitis C positive
cases during the pandemic, one case (4.3%) was
found to be COVID positive.
There was a decrease in the number of
HBsAg and anti HCV antibodies’ positive samples
in the pandemic era which could be attributed
2527
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to the reduction of samples received during the
pandemic, especially in the early pandemic times.
Similar findings have been reported by Gupta N et
al., Ismail Z et al. and Kaufman HW et al., where
they describe the decrease in Hepatitis testing and
treatment during the COVID-19 pandemic.6,7,19
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