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Abstract: Liver cirrhosis is a common cause of morbidity and mortality worldwide and an important burden
on the health care system. The present study was aimed to determine the prevalence of hepatitis B virus among
patients diagnosed with liver cirrhosis disease in Kano, Northern Nigeria. A total of 37 blood samples were
collected from patients diagnosed with cirrhosis liver disease attending Department of Medicine, Aminu Kano
Teaching Hospital (AKTH) from June 2016 to December, 2016. Hepatitis B virus was determined using Gold
Rapid Screen test with an enzyme-linked immunosorbent assay (ELISA) kits. The level of Alanine Amino-
transferase (ALT), Aspartate Amino-transferase (AST), Alkaline Phosphatase (ALP) and bilirubin in the blood
serum were analyzed using kits. The results indicated that 20 (54%) out of 37 cirrhosis diagnosed patients were
infected with hepatitis B virus. The prevalence of hepatitis B infection among cirrhosis diagnosed patients
based on age group showed that age category 41-50 years has the highest infection rate with total of 8 subjects
(40%). The result also revealed that the hepatitis B infection is higher among male patients with total of 13
subjects which accounted for 65% than female patients with 7 subjects (35%). There is considerable statistical
difference in the prevalence of hepatitis B infection among age categories, but no statistical differences found
between male and female subjects at p<0.05. It is concluded that hepatitis B virus is one of the most common

cause of liver cirrhosis.
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1. INTRODUCTION

Hepatitis B virus (HBV) is a DNA virus of the
family Hepadnaviridae and the causative agent
of hepatitis B infection. Hepatitis B is one of the
most common infectious diseases in the world
and a major health problem. According to the
most recent World Health Organization estimate,
2 billion people worldwide have serologic
evidence of past or present HBV infection, and
350 million are chronically infected and at risk
for HBV-related liver disease. [1] It is 50 to 100
times more infectious than HIV and 10 times
more infectious than hepatitis C virus (HCV)
with many carriers not realizing they are infected
with the virus. It is an important cause of liver
diseases such that chronic infection with HBV is
a common cause of death associated with liver
failure, cirrhosis and liver cancer. [2]

The virus has caused severe endemic in parts of
Africa and Asia. [3] The prevalence of HBV
varies between 2% in developed countries where
the prevalence is low to about 8% in developing
countries where infection is endemic with sex,
age and socio-economic status as important risk
factors for infection. [4] The degree of HBV
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endemicity often correlates with predominant
mode of transmission. The disease has an
enormous impact on health and national
economy of many countries and the severity of
the disease is highly variable and often
unpredictable. The minimum infectious dose is
so low that such practices like sharing of tooth
brush or a razor blade can transmit infection. [5]

Cirrhosis is the common end result of chronic
damage to liver parenchyma caused by a variety
of liver diseases. It results in replacement of liver
tissue by fibrotic scar tissue and regenerating
nodules, leading to progressive liver dysfunction
and clinical complications such as portal
hypertension, hepatocellular carcinoma (HCC),
liver failure and death. Cirrhosis is a major cause
of mortality and morbidity worldwide and
represents an important burden on healthcare
resources [6]. All chronic liver diseases are
characterized by their capacity to progress into
cirrhosis. The fibrogenic process goes through
various phases where excessive collagen
deposition results in qualitative and quantitative
changes of the extracellular matrix [7]. Cirrhosis
is the structural subversion of the liver with the
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formation of regenerative nodules and it
represents the late-stage liver disease. Advanced
cirrhosis is a condition with limited treatment
options. Changes in mortality for cirrhosis in
different countries reflect differences in the
prevalence of risk factors such as alcohol abuse
and HBV and HCV infection [8]. In 2010, liver
cirrhosis was the 23rd cause of death worldwide
(31 million), Disability Adjusted Life Years with
roughly equal proportions attributable to HCV,
HBV and alcohol consumption [9]. Although
cirrhosis is predominantly of viral etiology, with
the current encoding system it is not possible to
identify cases of cirrhosis of viral etiology [10].

Majority of liver cirrhosis is caused by viral
hepatitis, excessive alcohol consumption and non
alcoholic fatty liver disease (NAFLD) [11]. In
resource poor countries with the burden of
infectious agents, most cases of cirrhosis are due
to viral hepatitis especially hepatitis B and C
viruses [12,13]. However, Okeke et al in Jos
Nigeria reported that most of their cases (75.6%)
were associated with excessive consumption of
locally brewed alcoholic beverage [14]. The
present study was aimed to determine the
prevalence of hepatitis B virus among patients
diagnosed with liver cirrhosis disease in Kano,
Northern Nigeria.

2. MATERIALS AND METHODS
2.1.Study Area

The study was conducted at Aminu Kano
Teaching Hospital (AKTH) Kano. Kano state is
located in the North-west Nigeria with
coordinates 11°30 N 8° 30 E. It shares borders
with Kaduna state to the south- west, Bauchi state
to the South-East, Jigawa state to the East,
Katsina state to the West and Niger republic to
the North. It has a total area of 20,131km?
(7,777sqm) and population of 11,058,300 [15].

2.2. Ethical Approval

The ethical clearance for the study was approved
by the research ethics committee of Aminu Kano
Teaching Hospital (AKTH) Kano and informed
consent was also obtained from the participants
(subjects).

2.3.Research Design

This was a cross-sectional study of involving
patients diagnosed with cirrhosis liver disease at
the Department of Medicine, Aminu Kano
Teaching Hospital (AKTH) between June, 2016
and December, 2016. The population study was
a heterogeneous population consisting of
different age group, ethnicities and educational
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status. Bio-data and other information of the
patients were collected using informed consent
forms with the assurance that all information
obtained has to be treated with confidentiality.

2.4.Samples Collection

A total of 37 blood samples were collected from
patients diagnosed with cirrhosis liver disease
attending Aminu Kano Teaching Hospital
(AKTH) using blood collection vacutainer tubes
and needles in vein puncture. This blood was then
transferred into a plain container containing no
anticoagulants for further use.

2.5. Detection of Hepatitis B Virus (HBV)

Gold Rapid Screen test with an enzyme-linked
immunosorbent assay (ELISA) kits (Diagnostics
Automation, Inc. California USA) that uses
polystyrene micro well strips pre-coated with
monoclonal antibodies specific to HBsSAg was
used in this study for the detection of Hepatitis B
Surface Antigen (HBsAQ) in the blood serum as
described by Djebbi et al. (2009). The blood
collected from suspected patients with Hepatitis
B was left to clot and the serum was separated by
centrifugation. The serum was then carefully
withdrawn for testing. Using Pasteur pipette, 70-
100pl (2-3 drops) of serum was added into the
sample pad and observed for 15 minutes. The test
has a sensitivity of 99.75% and specificity of
99.63%.

2.6. Liver Enzymes and Liver Function Test

The hepatitis B disease was evaluated using liver
enzyme tests by detecting the level of Alanine
Amino-transferase (ALT), Aspartate Amino-
transferase (AST), Alkaline Phosphatase (ALP),
and liver function tests (LFTs) that include Direct
Bilirubin (Dg) and Total Bilirubin (Tg) tests
using Kits as described by Changotra et al. [17].

3. STATISTICAL ANALYSIS

The T-test was performed for quantitative
variables to check for statistical relationship
between cirrhosis and HBV infection and the
significant level for cirrhosis and HBV infection
was set at probability level of P < 0.05

4. RESULTS
4.1. Demographic Distribution of the Subjects

The Demographic distribution of the subjects is
presented in Table 1. A total of 37 subjects
participated in the study, all of which are patients
diagnosed with cirrhosis liver disease. The age
category, sex, marital status, educational status,
social status and type of resident were considered
for demographic distribution of the subjects.
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Tablel. Demographic distribution of the subjects with Rural 05 11
percentage prevalence Social status
Parameters Number | Prevalence (%) Student 02 36
Age Civil servant 18 18
10 - 20 01 02.7 Business 13 22
21-30 06 16.2 House wife 04 24
ii*gg ﬁ gg'; 4.2. Determination of Hepatitis B Infection
— : The hepatitis B infection was evaluated using
51-60 05 13.6 . . .
Sex Gold Rapid Screen test with an enzyme-linked
Male 25 67.6 immunosorbent assay (ELISA) kits while liver
Female 12 32.4 enzyme tests was conducted by detecting the
Marital status level of Alanine Amino-transferase (ALT),
f/'lng'_ed gg %-2 Aspartate  Amino-transferase (AST), Alkaline
E;{Ezzﬁon s ' Phosphatase (ALP), and liver function tests
Primary 00 00 (LFTs) by detecting Direct Bilirubin (Ds) and
Secondary 01 02.7 Total Bilirubin (Tg) tests. In the result, total of 20
Tertiary 17 45.9 subjects (54%) were found positive Hepatitis B
]
Others _ 19 514 virus out of 12 are males and 7 female subjects.
J{)Pes of resident = = Most of the values for ALT, AST, ALP, Tgand
roan
Semi-Urban 09 26 Tgare elevated above normal range.
Table2. Determination of hepatitis B infection among cirrhosis diagnosed patients
Subjects | Age Sex HBV | ALT(u/l) AST(u/l) ALP(u/l) Ts (mg/dl) Ds(mg/dl)
1 19 M - 57 41 220 2.7 0.5
2 22 M - 47 36 215 2.1 0.4
3 25 F + 47 38 218 2.1 0.7
4 25 M + 59 42 225 2.7 0.6
5 28 M - 60 31 240 2.6 0.6
6 29 M + 48 36 215 2.7 0.7
7 30 M - 59 36 220 2.5 0.6
8 32 F - 50 40 220 2.5 0.6
9 33 M + 57 39 215 2.6 0.7
10 35 M - 59 36 218 2.6 0.5
11 35 F + 52 36 225 1.9 0.3
12 37 F - 58 38 240 2.7 0.8
13 38 M + 49 40 215 2.1 0.5
14 38 M - 50 38 220 2.1 0.4
15 39 M + 51 37 120 2.7 0.7
16 40 F + 52 35 215 2.6 0.7
17 40 M - 54 41 218 2.7 0.6
18 40 M - 55 37 225 2.5 0.6
19 41 M + 56 36 140 2.5 0.5
20 42 M - 54 35 215 2.6 0.4
21 43 F + 56 37 220 2.6 0.7
22 43 M - 52 37 210 1.9 0.6
23 44 M + 51 36 115 2.7 0.6
24 45 M - 49 35 218 2.1 0.7
25 45 F + 48 37 125 2.1 0.6
26 46 F - 47 42 140 2.7 0.6
27 48 M - 61 36 215 2.6 0.7
28 48 M + 48 37 220 2.7 0.5
29 48 M + 51 38 118 2.5 0.3
30 49 F + 43 36 226 2.5 0.4
31 49 M + 44 39 140 2.6 0.7
32 50 F - 35 37 223 2.6 0.6
33 52 M + 45 39 230 2.1 0.6
34 52 F + 47 38 240 2.2 0.7
35 55 F - 48 40 224 2.5 0.6
36 56 M + 57 39 223 2.3 0.7
37 59 M + 48 37 222 2.2 0.6

Key: ALT = Alanine Amino-transferase, AST = Aspartate Amino-transferase, ALP = Alkaline Phosphatase, Dsg
= Direct Bilirubin and Tg = Total Bilirubin.
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4.3.Prevalence of Hepatitis B with Respect to
Age Categories

The prevalence of hepatitis B infection among
cirrhosis diagnosed patients based on age group
is presented in Table 3. The result showed that 20
out of 37 subjects have hepatitis B infections.
Age category 41-50 years has the highest
infection rate with 8 subjects (40%) while no
subject is recorded among 10-20 years category.

Table3. Prevalence of hepatitis B virus among
cirrhosis patients based on age categories

Age | Subjects | HBV+ | HBV- | tvalue
10-20 01 00 01 3.030*
(00%) | (05.9%)
21-30 06 03 03
(15%) | (17.6%)
31-40 11 05 06
(25%) | (35.3%)
41-50 14 08 06
(40%) | (35.3%)
51-60 05 04 01
(20%) | (05.9%)
Total 37 20 17
(100%) | (100%)

Key: *with calculated t value 3.030 higher than the
table value of 2.132 (4df), the prevalence of hepatitis
B among cirrhosis diagnosed patients based on age
categories are considered significantly different at
p<0.05

4.4, Prevalence of Hepatitis B with Respect to
Sex

The prevalence of Hepatitis B virus with respect
to sex among cirrhosis diagnosed patients is
presented in Table 4. The result indicated that the
hepatitis B infection is higher among male with
total of 13 subjects which accounted for 65%
than female with 7 subjects (35%).

Tabled. Prevalence of hepatitis B virus among
cirrhosis patients based on sex

Sex Subjects | HBV+ HBV- t value
Male 25 13 12 2.250*
(65%) (70%)
Female 12 07 05
(35%) (30%)
Total 37 20 17(100
(100%) %)

Key: *with calculated t value 2.250 less than the table
value of 6.314 (1df), the prevalence of Hepatitis B
between male and female cirrhosis diagnosed patients
are considered not significantly different at p<0.05

5. DISCUSSION

Liver cirrhosis is a common cause of morbidity
and mortality worldwide and an important
burden on the health care system. The present
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study was aimed to determine the prevalence of
hepatitis B virus among patients diagnosed with
liver cirrhosis disease in Kano, Northern Nigeria.
In Nigeria, the prevalence of HBV infection has
been found to be high and this places the country
among the group of countries endemic for HBV
infection [18]. Gabriel and Austin [19] reported
that about 18 million Nigerians are currently
infected with hepatitis B virus. Between 2000
and 2013, Musa et al. [20] obtained a pooled
prevalence of 13.6% for adults and 11.5% for
children from a study they conducted in Nigeria.
Similarly, some investigators found a high HBV
prevalence of 25.7% among blood donors [21],
23.4% among surgeons [22] and infants 16.3%
[23].

Findings from the present study showed that
hepatitis B virus is the most common cause of
liver cirrhosis in Kano, Nigeria. The results
indicated that 20 (54%) out of 37 cirrhosis
diagnosed patients were infected with hepatitis B
virus. Hepatitis B and C and alcohol consumption
have been indicated as the main risk factors and
probably contributing to the trend of the disease
[24]. In this study, the values of liver enzymes are
either maximum or above normal range which is
clear indication of malfunction liver. Several
studies were conducted on clinical evolution of
liver cirrhosis. The result of this study was in
conformity with that of Chang et al. [25] who
found that chronic hepatitis B virus was the most
common cause of liver cirrhosis in Singapore,
accounting for almost two-thirds of the entire
cohort (63.3%). Recently in a large secondary
care hospital, Hsiang et al. [26] showed that the
common primary etiologies for liver cirrhosis
were chronic hepatitis B cirrhosis (37.3%),
alcoholic liver disease cirrhosis (24.1%), chronic
hepatitis C cirrhosis (22.3%) and non-alcoholic
fatty liver disease cirrhosis (16.4%). Similar
findings to the study were reported by some
Asian countries such as Hong Kong, Taiwan and
Malaysia where hepatitis B is the predominant
etiology of liver cirrhosis [27,28,29].

The prevalence of hepatitis B infection among
cirrhosis diagnosed patients based on age group
showed that age category 41-50 years has the
highest infection rate with total of 8 subjects
(40%) while no subject is recorded among 10-20
years category. The age of the individual has
been reported to be an influential risk factor in
the development of diseases. Consistently,
neonates and the elderly whose immune systems
have been reported to be weak, enable the
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successful entry and establishment of most
infections including hepatitis B virus. Old age,
elevated alanine aminotransferase (ALT) levels
and presence of HBeAg in the blood of
individuals have been reported by McMahon [30]
to be risk factors associated with the development
of HBV infection. This finding supported the
work of Adeniji and Anjorin in llori, Nigeria who
found that majority of liver cirrhosis cases were
found among the age category of 40 — 60 years
old.

Male gender seems to be a risk factor for chronic
liver disease. Several studies have reported male
preponderance in liver cirrhosis [31]. In the
present study, cirrhosis liver disease is higher
among male with total of 25 subjects which
accounted for 67% than female with 12 subjects
i.e. 33%. This implies that the male to female
ratio is 2:1. The present study also revealed that
the hepatitis B infection is higher among male
with total of 13 subjects which accounted for
65% than female with 7 subjects (35%). This
finding correlates with that of Bundhamcharoen
et al. [32] who reported that the prevalence cases
in male 17,386 and in female of 12,241 (male:
female ratio of 1.5:1).

6. CONCLUSION

Based on the finding of this study, the prevalence
of hepatitis B infection among cirrhosis
diagnosed patients based on age group showed
that age category 41-50 years has the highest
infection rate with total of 8 subjects (40%). The
result also revealed that the hepatitis B infection
is higher among male with total of 13 subjects
which accounted for 65% than female with 7
subjects (35%). It is concluded that hepatitis B
virus is one of the most common cause of liver
cirrhosis.
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