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Abstract

Background: Viral hepatitis is a serious and the most terrible life-threatening disease in the world. It has now
become a ubiquitous health problem by affecting billions of women and men at any age. Although five types of
virus have been identified that are responsible for causing hepatitis, among them till now HBV and HCV
infection are considered as the devastating and rapidly spreading disease worldwide including Bangladesh. For
the lack of proper knowledge, this infection has become the primary cause of morbidity and mortality in
developing countries. So a population-based cross-sectional study was conducted in Mymensingh city,
Bangladesh by the estimating age, sex and serological markers specific preponderance for HBV and HCV
infection by calculating the absolute number of population that were chronically infected.

Methods: A total of 1938 serological data were collected from December 2017 to December 2018. We then
determined the frequencies, bivariate or crosstabulation, and graphical representation of the categorical data
according to their age, gender, and serological result. The statistical analyses were done by the SPSS software
version 24.

Results: There has been a high level of heterogeneity observed between the prevalence estimation at the 1938
individual. From the total individual, 1004(51.8%) were male, and 934(48.2%) were female. Of them, the
highest percentage (56.6%) of patients was seen in the ages between 20-40 and the lowest (0.5%) was seen in
the age of more than 80. The prevalence rate of hepatitis B virus surface antigen (HBsAg) was 264(14.8%),
hepatitis B virus enveloped antigen (HBeAg) was 38(23.3%), anti-hepatitis B virus core (Anti-HBc) was
4(36.4%), and anti-hepatitis ¢ virus (Anti-HCV) was 16(6.9%). The positive rate of HBV and HCV were mostly
seen at the age between 20-40. In almost all the cases of HBV serological result, the male is seen in
predominance rate, and the opposite result has been visualized in the cases of HCV infection.

Conclusion: Bangladesh is stated as the highest risk zone of HBV, then HCV and the virus of hepatitis B is
about ten times more infectious than hepatitis c. Proper health and education program may help to reduce the
mortality of the disease.
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I.  Introduction
Viral hepatitis is caused by a specific group of viruses that attack them, and the most known types are
Hepatitis A (HAV), Hepatitis B (HBV), Hepatitis C (HCV), Hepatitis D (HDV) and Hepatitis E (HEV).
Nowadays, it turns into the most severe health problem in the world, affecting several hundreds of millions of
people [1, 2].
Among them, HBV & HCV infections are the most dangerous global health problems. The patients are
at a high risk of death from chronic hepatitis, liver cirrhosis and hepatocellular carcinoma (HCC) [3, 4]. Both
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HBV and HCV infections can be transmitted through the salivary exchange, unprotected sexual intercourse,
exposure to contaminated blood, mother to child transmission, overcrowding, and using typical syringe [5].
HBV is a small encapsulated DNA virus that belongs to the family of hepadna viruses [6]. Every year nearly 2
billion people are infected with HBV & of them, 350 million have a chronic infection that causes killing of more
than 1 million people unfortunately [5, 7, 8]. HBV infection remains a significant public health problem,
especially in developing countries. This infection causes chronic liver disease. Those chronic carriers act as a
potential source of HBV & are at a high risk of developing liver cirrhosis or liver cancer [9]. It has been
estimated that among 350 million, 80% are Asians. According to a study the prevalence of HBV infection varies
geographically throughout the world from high (>8%), intermediate (2-7%) to low (<2%) prevalence rates [10,
20]. The current prevalence of chronic Hepatitis B (based on a serological study for HBSAg) in our country
ranges from 4.4-7.5% [11].

Bangladesh belongs to the intermediate prevalence region for viral hepatitisB [12]. Moreover, various
research findings have shown that HBV is the principal etiologic agent of acute hepatitis, chronic hepatitis,
cirrhosis of liver & HCC in our country [12]. Based on the interpretation of several serological and virological
markers, viral hepatitis B is diagnosed [13]. HBsAg is the most reliable biological marker to detect viral
Hepatitis B. Moreover, HBeAg, anti-HBe and anti-HBc also used as a significant marker for detecting HBV [7,
14, 15]. The differential presence of HBsAg, Antibodies to HBsAg (Anti- HBs) and antibodies to HBcAg (anti-
HBc) is used to categorize patients as having acute or chronic infections [16]. Severe HBV infection causes a
temporary illness with patients having symptoms of acute jaundice and very high serum ALT [16]. Chronic
HBYV infections are one of the leading risk factors for liver cirrhosis and hepatocellular carcinoma (HCC) in the
world [17].

On the other hand, HCV is a small enveloped virus with a positive sense, single-stranded RNA
genome. HCV infections are a major global health problem with an evaluated 170 million people chronically
infected and 3-4 million people acquire new infections every year [18, 19]. Anti - HCV is used as a satisfying
marker for observing the HCV infection in blood [7, 14]. Some studies have estimated that HCV infections lead
to acute hepatitis in 20% cases and whom 10-20% develop liver cirrhosis and 1-5% develop liver cancer in 20-
30 years [7]. The prevalence of HCV infection is approximately 2.5% among healthy adults in Asia [21]. There
is a high incidence of HCV in Japan, Italy, the Middle East, and it is particularly prevalent in developing
countries. However, the prevalence rate of HCV in Bangladesh is about 1% [20]. Prevalence of HBV and HCV
infection in Bangladesh has been studied in selected population groups, mainly in professional blood donors,
pregnhant mothers, children, patients with acute hepatitis, drug users, truck drivers, etc. However, these groups
are not representative of the whole population of a city or a country. All the previous study was carried out in
different cities in Bangladesh but not in Mymensingh. In these aspects, a study in Mymensingh city was high
importance to understand the actual situation of the area, the country, and even its neighbors. In our study, the
prevalence of HBV and HCV was determined among the healthy people, which include students, service
holders, businessmen, and others attending a clinic or a hospital of Mymensingh city, Bangladesh.

Il. Methods And Materials
Study design and location: The study was constructed in Mymensingh city, and the data were collected
routinely from the Department of Biochemistry and Immunology laboratory of the popular Diagnostic Center,
Charpara, Mymensingh, Bangladesh from 1 December 2017 to 31 December 2018.

Sample collection: 5ml of the venous blood sample was collected from the patients who were sanctioned for
hepatitis B and C testing by their doctors. After receiving, the samples were taken for centrifugation by
centrifuge machine (universal 320) 4000 rpm for 10 minutes.

Study procedure: For disclosure of HBV infection, HBV surface antigen (HBsAg), HBV enveloped antigen
(HBeAg), antibody to HBV core antigen (anti-HBc) and antibody to HBV enveloped antigen (anti-HBe) were
diagnosed using HBV reagent pack (ortho-clinical diagnostics U.K ). The method used for the test was an
indirect chemiluminescence immune assay. For HCV infection, anti-HCV antibody test was done using an anti-
HCV reagent pack (ortho-clinical diagnostics UK). The method used for the anti-HCV test was also was an
indirect chemiluminescence immune assay. The instrument used for both serological tests were Vitros Eciq
Auto Analyzer (USA). The machine was taken 37 minutes for HBV detection and 56 minutes for anti-HCV
detection.

Statistical analysis: Version 24 of the statistical package for social science (SPSS) were used to analyze all the
data. The variables were gender, age, and the serologic markers of the HBV and HCV. As there was no
dependent variable in the data set, so we could be only able to show the frequency of the gender, age, and
serologic marker and could also be able to show the bivariate or crosstabulation between each of the variables.
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I11. Results

From 1 December 2107 to 31 December 2018 laboratory data collected from the patients whom
initially referred to the popular diagnostic center, Mymensingh, Bangladesh by specialists for determining the
HBV and HCV in their blood. In total, 1938 data were possibly collected in a 1-year and crossectional study
from them has been visualized that higher proportion (56.6%) of the patients were found in the age between 20-
40 (Figure-1). In the age between 20-40 maximum patients have been comprised and proportion of female (584)
was higher than in male (513). The ages <20 and 40-60 the percentage of the male and female were quite
moderate but the ages 60-80 and >80 the patients were very low in sense (Figure 2). The 1938 patients were
screened, from them 264(14.8%) patients were chronically infected with HBsAg. Among the 163 patients,
38(23.3%) were susceptible to HBeAg. Out of 9 patients, 2(22.2%) were positive for Anti HBe and among the
11 patients, 4(36.4%) were positive for Anti HBc. Among the 232 people, 16(8.9%) were positive for HCV
antibody (Table 1). The current study clearly showed that from 264 HBsAg positive patients, 172(65.2%) were
male, and 92(34.8%) were female, which is the most prevalent seromarker in this study. The positivity of other
serologic marker is seen very low on average, and most of the cases males are seen in the higher rate. In the case
of HCV, 16 patients are positive from them 9(56.3%) patients were female, and 7(43.8%) were male (Table 2).
Moreover, the ages between 20-40 are the more vulnerable in all the possible seromarker of HBV, from them
161(61.0%) were positive for HBSAg and next frequent seromarkers were HBeAg (Table 2).

IV. Discussion

Due to higher cost, prevalence study is not always easily possible in the developing countries like
Bangladesh, but avoiding these obstacles, we made an effort to do a crossectional study to estimate the
prevalence of HBV and HCV infection among the general population living in the Mymensingh city near
Dhaka, Bangladesh. HBV and HCV infection may cause a serious, economic, and the most prevalent health
problem over the next 10 to 20 years in the world [22-24]. Our study explores that the prevalence rate of HBV is
higher than the HCV infection (Table 1). Among the markers of HBV positivity, HBsAg remains in the highest
position than the others seromarkers of Hepatitis B virus infection (Table 1). This significant differences
concluded that not only Mymensingh but also whole Bangladesh is an endemic area for HBV infection and this
study also supported the previous report [25]. The remarkable differences have been shown in HBsAg across
different ages with higher positivity in children than adults. It is also being reported that higher prevalence of
HBsAg has been found in the developing countries [8, 25-28]. Our serologic data suggest that the ages between
20-40 are the most affected correspondence from age category which is clearly shown in the table 2. This means
that the adults and the middle-aged people are more vulnerable than any other age group people in case of
Mymensingh city, Bangladesh. Moreover, most of the patients tested here are the ages between 20-40 (56.6%),
and from them, women patients are in prevailing rate (Figure 1 and Figure 2). However, in the case of serologic
positivity, males are in higher position except for anti-HCV and anti-HBe (Table 2). Our study correlated with a
crossectional study in which it is denoted that the highest prevalence of HBV was seen between young adults
and middle-aged individuals where the predominance was in male patients. The same observation found in
Nepal and India [6, 29]. The reason of the higher rate of positive infection in males belongs that in the adult ages
for the lack of cultural knowledge, healthcare, education and the deprivation of socio-economic status they
involved some illegal and unsocial activities [7]. From a surveillance study, it is reported that HBV and HCV
were significantly associated with sharing needles [14]. In a study of about 164 sex workers, 129(78.7%)
contain the proofing of past HBV infection. This indicates that the hepatitis virus also spread through sexual
route [30]. It is a devastating health problem because of its worldwide distribution and adverse effect, including
cirrhosis and HCC [31]. Among the HBV infected patients, 5-10% are the carriers and 4% suffering from a
chronic infection like cirrhosis or hepatocellular carcinoma [14]. It is a huge health burden and responsible for
76.3% chronic hepatitis and 49.22% liver cirrhosis [32, 33]. Almost 60% of cases of chronic hepatitis and 40%
of cases of cirrhosis in the liver are seen in Nepal [6, 36]. HCV has also been associated with the progression of
chronic liver diseases [34, 14]. From 50% of HCV develop chronic liver diseases, and some progress cirrhosis
or HCC [35]. In the Indian adult population, the preponderance rate varies from 2% to 8%, which denotes the
higher percentage in the south than north and west India [37, 38]. However, in Pakistan, the percentage of HBV
in healthy adults is 10% [39]. It is also ranked as the first cause of HCC in Bangladesh. In Bangladesh, about
33.3% of cases is responsible for HCC [6], whereas 61%-80% are responsible in India and 59%-67% in Pakistan
[40, 41]. As it is a survey based data analysis study, there is some limitation of our study. At first, we did not
perform HBV and HCV diagnostic test of our own, eg-anti-HBe-IgM, which indicates the presence of infection,
anti-HBs which differentiate a susceptible person from the immune response. Second, we did not analyze the
test for HCV like recombinant immune blot assay or PCR to detect individual persons that are infected by HCV.
We collect the data from the renowned popular diagnostic center, Mymensingh and analyze it by SPSS to see
how the prevalence rate of hepatitis in Mymensingh in recent days. The third limitation is that the study is
conducted only a single population in Mymensingh city, which may not reflect the whole of Bangladesh,
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although the literature we have cited that suggests it should [7]. In all the above limitation, our main goal of this
crossectional study is to highlight the prevalence rate of HBV and HCV in the Mymensingh city, the mode of
transmission and try to give awareness in the mass people of Bangladesh through these study.

700

600

500

400

Frequency

300

200

100

Age of the pateins

60-80

>80

Figure 1: Percentage of the total patients according to their age category.
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Figure 2: Frequency of the total patients according to their age category.
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Table 1: Distribution of the positive and negative serologic marker according to the number of the patients

Serologic markers No. of the patients
HBsAg
P 264(14.8%)
N 1519(85.2%)
HBeAg
P 38(23.3%)
For HBV N 125(76.7%)
Anti HBe
P 2(22.2%)
N 7(77.8%)
Anti HBc
P 4(36.4%)
N 7(63.6%)
Anti HCV
For HCV P 16(6.9%)
N 216(93.1%)

P indicates positive; N indicates negative

Table 2: Distribution of the serologic marker according to the gender and age

Test Gender Age (Years)
Male Female <20 20-40 40-60 60-80 >80
HBsAg
P 172(65.2%) 92(34.8%) 44(16.7%) 161(61.0%) 47(17.8%) 11(4.2%) 1(0.4%)
N 738(48.6%) 781(51.4%) 325(21.4%) 848(55.8%) 250(16.5%) 88(5.8%) 8(0.5%)
HBeAg
P 28(73.7%) 10(26.3%) 5(13.2%) 26(68.4%) 7(18.4%) 0(0.0%) 0(0.0%)
N 77(61.6%) 48(38.4%) 21(16.8%) 84(67.2%) 11(8.8%) 9(7.2%) 0(0.0)%
anti-HBe
P 1(50.0%) 1(50.0%) 0(0.0%) 1(50.0%) 0(0.0%) 1(50.0%) 0(0.0%)
N 4(57.1%) 3(42.9%) 1(14.3%) 4(57.1%) 2(28.6%) 0(0.0%) 0(0.0)%
anti-HBc
P 4(100.0%) 0(0.0%) 1(25.0%) 2(50.0%) 1(25.0%) 0(0.0%) 0(0.0%)
N 4(57.1%) 3(42.9%) 1(14.3%) 3(42.9%) 2(28.6%) 1(14.3%) 0(0.0)%
anti-HCV
P 7(43.8%) 9(56.3%) 1(6.3%) 9(56.3%) 3(18.8%) 3(18.8%) 0(0.0%)
N 150(69.4%) 66(30.6%) 21(9.7%) 94(43.5)% 69(31.9%) 28(13.0%) 4(1.9%)

P indicates positive; N indicates negative

V. Conclusion

In conclusion, the result of our study indicates that the endemicity of hepatitis B virus and hepatitis C
virus infection in Mymensingh city, Bangladesh. Infection of HBV means the overall prevalence of HBsAg.
However we observed that the prevalence rate of HBsAg is higher than the global serologic observation and the
lower cases are seen in case of HCV in the same community. In almost all the instances, males are in
predominant condition, and the adult to middle ages patients are at the highest risk position in that case. As we
have some limitation of our study, stated that we only collect data from the diagnostic center so we cannot
identify the independent risk factor of the patients which is very crucial to the health care providers for
designing the effective preventive programs. The study also highlights the necessity for the prevention of HBV
and HCV infection in Bangladesh. Proper vaccination of HBV is needed to be implemented.

Moreover creating public awareness to control the use of disposable needles for the piercing in ear-
nose and other parts of the body. Future planning of studies is required to confirm the clustering family effect of
HBV infection, as observed in Korea [42]. Transmission dynamics and the identification of their common risk
factor of HBV and HCV disease by comparing with family members of hepatitis positive patients with those
who are harmful to the tests will also be included in future studies. Such a kind of research is intended to be
conducted in the same community. Furthermore, long-term population-based surveillance studies are needed
more accurately to assess hepatitis true disease. The proper health care and public awareness programs help to
understand the fatality of the disorders which may ensure a better life in the Bangladeshi population.
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