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Abstract

Background: Health care workers (HCWs) are particularly at risk of hepatitis
B virus (HBV) infections due to contact with infectious material like con-
taminated blood and body fluids or contact with HBV contaminated fomites.
HBV vaccine is efficient in preventing infection though 5% - 10% of indi-
viduals are non-responders. HBV vaccine was introduced into Nigerian
childhood immunization services in year 2004. However, routine vaccination
of HCWs is often not implemented due to cost in resource limited settings
like ours. Therapeutic options are also not affordable and available options do
not guarantee complete cure. This study aimed at determining the burden of
HBV infection among HCWs in EKkiti State University Teaching Hospital
(EKSUTH), Ado Ekiti, Nigeria, in order to institute prompt treatment as a
way of curbing HBV spread and disease progression. Materials and Method:
This cross-sectional study was conducted between October and December,
2016. Staff from various cadres in EKSUTH, who accepted to participate, was
recruited into the study. Following informed consent, 5 mls of blood collected
from each participant was screened for HBV markers using HBV serologic
combo test kit. Demography and Information on risk factors were collected
with questionnaire. Results: A total of 965 participants, of which 323 (33.5%)
were males and 642 (66.5%) were females, were recruited. Majority (72.6%)
were married. History of unprotected sexual contact and multiple sexual
partners was found in 62.3% and 54% of participants, respectively. In this
study, 43 (4.5%) were HBsAg positive, out of which 40 (93%) had HBV infec-
tion (HBcAD positive). Prevalence of HBV infection was significantly higher
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among males than females (p value 0.004). Majority (60.5%) of infected indi-
viduals were 30 to 49 years of age. All infected participants had no previous
vaccination, but no serologic evidence of previous vaccination was seen
among vaccinated individuals. Conclusion and Recommendation: We con-
cluded that Hepatitis B virus infection is still high among HCWs and signifi-
cantly higher among males than females. Vaccinated individuals were found
to be HBsAg negative, but had no detectable protective immunoglobulin
against HBV. We recommend pre-employment screening and free vaccina-
tion of all staff in our health institutions, post vaccination immunization
status assessment and provision of standard and affordable treatment for in-
fected individual in order to achieve vision 2030 of HBV eradication.

Keywords

Hepatitis B Virus, Healthcare Workers, Immunization, Post-Vaccination
Assessment

1. Introduction

Hepatitis, a systemic disease of the liver, mainly of viral origin, may be asymp-
tomatic, or present with fever, nausea, vomiting, right hypochondriac pain,
jaundice etc. [1]. It presents as an acute or chronic disease. Implicated in the
acute disease are the five known hepatitis viruses designated A, B, C, D, E and
less commonly, other viruses which cause hepatitis that cannot be ascribed to
known agents, are hence called non A - E hepatitis. Hepatitis B virus (HBV) is a
hepadnavirus implicated in chronic infections. Its transmission is parenteral and
has a high prevalence, especially in Sub-Saharan Africa [2]. HBV has an inner
nucleocapsid core that contains the hepatitis B virus core antigen (HBcAg) sur-
rounded by an envelope which contains the hepatitis B virus surface antigen
(HBsAg) [3]. HBV has been found to have three morphologic forms seen on
electron microscopy: the spherical particles, tubular or filamentous form and the
Dane particles [3]. Its genome is partially double stranded, circular DNA made
up of a positive stranded, short or S strand and a negative stranded, long or L
strand [4]. The full length L strand is homologous to all HBV mRNAs while the
S strand is variable, making up 50% - 80% of the unit length [4].

HBV is worldwide in distribution with its prevalence highest in Sub-Saharan
Africa (SSA) and East Asia and about 5% - 10% of the adult population in these
places are chronically infected [5]. SSA, in which Nigeria is a country, has a high
prevalence of infections, especially among health care workers (HCWs) who are
particularly at increased risk of the infection by virtue of their occupation. For
this reason, HCWs are routinely vaccinated against HBV, but this is often not
implemented in due to the cost of procurement of the vaccine and HCWs who
desire to be vaccinated have to pay for it [6]. Prevention of HBV infection is

cheaper than treatment, and equally important, especially in resource limited
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settings like ours, where therapeutic options are both scarce and unaffordable for
the general populace [7]. Available treatment options also do not provide com-
plete cure. Hence, prevention of infection is vital [7]. In populations with high
HBV prevalence, most HBV transmission occurred during childhood. A signifi-
cant proportion of the people however remain susceptible to the infection.
Hence, there is the risk of contracting it irrespective of age [8].

Worldwide about 1 million deaths annually are attributed to HBV-related liv-
er disease and hepatocellular carcinoma (HCC) [9]. It has been reported that
approximately 30% of the world’s population have serologic evidence of current
or past HBV infection with a high proportion of chronic HBV carriers world-
wide currently estimated at 400 million individuals. This fact and the attendant
complications notably liver cirrhosis and HCC makes HBV infection a disease of
major public health importance worldwide [10] [11] [12].

HBV infection as an occupational hazard in HCWs is a well-documented
phenomenon, and it is dependent on the frequency of percutaneous and per-
mucosal exposure to blood which commonly occurs due to needle or other sharp
device injuries (NSIs), or contact with infected body fluids such as saliva, semen,
etc. [13]. The frequency of HCWs exposure to HBV is influenced by HBV en-
demicity in the geographical location [13]. Other at risk groups are institutional-
ised persons, organ transplant patients, newborn infants of mothers with HBV
positivity, recipients of unscreened blood, tattooing or ear piercing [9], men who
have sex with other men, intravenous drug users, people with multiple sex part-
ners, renal transplant patients, diabetics 60 years and above, and travellers to
countries with a high incidence of HBV infection [14].

Preventive vaccination against HBV for hospital staff is standard in many
countries, but is still not implemented in many resources-poor settings [6].
There have been reports of weak immune responses to HBV vaccination caused
by, for example, diabetes or a current viral infection. 5% - 10% of vaccinated in-
dividuals are known to be non-responders [6]. The WHO therefore recommends
to monitor immune responses to the vaccine in addition to compulsory vaccina-
tion of HCWs [6]. The hepatitis B vaccine was included in the immunization
schedule in Nigeria in 1995 but the vaccine only became widely available in
2004, when the WHO policy of including HBV vaccination in the routine im-
munization schedule for children was implemented.

The success of the immunization programme can be assessed by the timeli-
ness of receipt of vaccines, the coverage of the vaccine and measurement of
morbidity and mortality from the target disease [15]. Attention need to be paid
to these factors to ensure an effective and successful vaccination process. Ac-
cording to the WHO, HBV vaccine has been introduced in 184 countries in the
world with an average global vaccine coverage with 3 doses of hepatitis B vaccine
estimated at 84%, as high as 92% in the Western Pacific [16]. In Nigeria how-
ever, few studies conducted on estimating global coverage is in a serogroup of

individuals, the HCWs and an average rate of 20% was reported in them. The
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risk of occupational exposure of these groups of individuals to HBV however
remains high [17]. Mortality attributable to this preventable and curable infec-
tion is quite high, being a leading cause of death and disability worldwide.
Unlike most communicable diseases, the absolute burden of viral hepatitis in-
creased between 1990 and 2013 [18]. The availability of effective vaccines and
treatments suggests an important opportunity to improve public health hence
the need to find out the actual burden of the infection, the susceptible propor-
tion of the population with the aim of instituting a prompt intervention. This
study aimed at determining the prevalence and status of HBV infection among
HCW:s in Ekiti State University Teaching Hospital (EKSUTH), Ado EKkiti, Nige-
ria, in order to encourage commencement of prompt treatment as a way of lim-
iting disease progression among infected individuals and curbing HBV spread in

the populace.

2. Subjects and Methods

This cross-sectional study was conducted between October and December, 2016.
Members of Staff from various cadres in EKSUTH, who accepted to participate,
were recruited into the study. Following written informed consent, demography
and Information on risk factors were collected from each participant using a
self-administered questionnaire. Information collected include age, sex, marital
status, primary place of abode, level of education, HBV exposure risks such as
previous surgery, previous blood transfusion, tattoos, body piercings, scarifica-
tion marks, regular use of condom or safe sex practices, number of sex partners,
sexual preferences, intravenous drug use and previous history of sexually trans-
mitted disease as well as previous hepatitis B vaccination among others were
collected. Each participant was screened for HBV markers using HBV ELISA
test kit (Innovita, 2017), following manufacturer’s instruction strictly. About 5
mls of venous blood was collected from the left arm of each participant into an
EDTA bottle and the plasma was subsequently separated. Samples were either
processed the same day or stored in a —20°C refrigerator till the time of testing.
Refrigerated samples were allowed to warm up to room temperature for at least
15 minutes before testing for HBV infection. Markers such as Hepatitis B surface
antigen (HBsAg), Hepatitis B surface antibodies (HBsAb), Hepatitis B core an-
tibody (HBcAD), Hepatitis B envelope antigens (HBeAg) and Hepatitis B enve-
lope antibodies (HBeAb) were sought for and properly documented.

Individuals found to be HBsAg reactive were categorized as having infection.
HBsAg reactive individuals with antibodies to core antigens were considered as
chronically infected, those individuals with HBeAg were considered with active
infection while those without HBeAg but with HBeAb were interpreted to be in-
active carrier. Individuals with HBsAb but without HBsAg were interpreted as
past infection or immunized. Individuals with suspected infection were referred
for Hepatitis B viral load quantification and other investigations and treatment.

HBsAg negative individuals were sent for HBV vaccination. Data were analyzed
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using the Statistical Package for Social Sciences version 11.0 (SPSS inc, Chicago,
USA, 1999). Student T test was used to compare continuous variables while Chi
square was used for comparison of categorical variables as well as to evaluate
associations between HBV positivity and associated factors. Statistical signifi-
cance was set at a p-value (probability value) of <0.05. Ethical clearance was
sought and gotten from the Ethics and Research Committee of EKSUTH.

3. Results

A total of 965 individuals working in the hospital were screened. Among these
HCWs, 323 were males and 642 were females with age ranging from 15 years to
65 years. The median age of respondents was 35 years (Table 1). Majority of re-
spondents were urban dwellers 75.8%) and about 72.6% were married. Table 2
shows that 74% of our subjects had no history of surgery, no alcohol consump-
tion (85%), no sharing of sharps (83%) and no history of IV drug use (96%).
History of unprotected sexual contact and multiple sexual partners were found
in 62% and 54% respectively. However 62.1% were previously vaccinated either

at recruitment into the health facility or before employment at the hospital.

Table 1. Sociodemographic variables of respondents.

Variables Total (%)
Age group
<20 32 (3.3)
20 - 29 256 (26.5)
30 -39 324 (33.6)
40 - 49 243 (25.2)
50 - 59 102 (10.6)
260 8(0.83)
Median age of respondents 35 years
Sex
Male 323 (33.5)
Female 642 (66.5)

Marital Status
Single 264 (27.4)
Married 701 (72.6)

Occupation group

Health worker 749 (77.6)
Student 145 (15.0)
Security 28 (2.9)
Others 43 (4.5)

Primary place residence
Urban 733 (76)
Rural 232 (24.0)
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Table 2. Risk Factors Associated with HBV Infection.

Factors Yes No Don’t know/not sure
n (%) n (%) n (%)
Previous Hep B vaccination 599 (62.1) 307 (31.8) 59 (6.1)
History of surgery 254 (26.3) 711 (73.7) 0 (0.0)
Alcohol consumption 149 (15.4) 816 (84.6) 0 (0.0)
Blood transfusion 445 (46.1) 500 (51.8) 20 (2.1)
Sharing of sharps 78 (8.1) 801 (83.0) 86 (8.9)
IV drug use 40 (4.1) 925 (95.9) 0 (0.0)
Multiple sexual partners 521 (54.0) 444 (46.0) 0 (0.0)
Dental procedure 298 (30.9) 667 (69.1) 0 (0.0)
Unprotected sex 601 (62.3) 364 (37.7) 0 (0.0)

Figure 1 shows the prevalence of HBsAg positivity, a total of 43 (4.5%) were
found to be positive for HBsAg. Among these, 40 (93%) were actually infected as
evidenced by HBcAb positivity.

Table 3 shows that 23 (60%) of the seropositive individuals were aged be-
tween 30 to 49 years, though there was no significant difference in seropositivity
across the various age groups, the seropositivity rate was highest (12.5%) among
individual less than 20 years of age. A slightly higher percentage of seropositivity
was seen among urban dwellers (4.6%) compared to rural dwellers (3.9%), simi-
larly, there was a higher prevalence seen among the married (4.6%) than single
(4.2%) individuals recruited into this study. Majority, 26 (60.5%) of infected in-
dividuals were 30 to 49 years of age. All infected participants had no previous
vaccination. None of the vaccinated individuals had post vaccination testing
done.

The percentage HBsAg seropositivity seen among males was 7.1% while that
in females was 3.1% and the difference was statistically significant (p value
0.004) with males having 2.4 times increase in the odds of being infected com-
pared with females [OR: 2.384 (95% CI: 1.289 - 4.410)] (Table 4).

4. Discussion

Viral hepatitis is a leading cause of death and disability worldwide. Acute hepati-
tis infection, cirrhosis and liver cancer were the 10th leading cause of death
worldwide in 1990, and the seventh leading cause of death in 2013. Indeed, the
number of deaths worldwide attributable to viral hepatitis increased by 63%
from 1990 to 2013 [18].

A HBV prevalence of 4.5% was reported among HCW in this study. In a sim-
ilar study, in Lagos, South West, Nigeria, a lower prevalence of 1.5% was re-
ported though among doctors and nurses believed to be more vulnerable to the
infection than other health workers. Ola et al reported a higher prevalence of

13% in Nigerian healthcare workers [19]. In Tanzania, where a similarity exists
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43 (4.5%) H Positive
W Negative
922 (95.5%)
Figure 1. Prevalence of HBsAg positivity.
Table 3. Sociodemographic Correlates of HBV Seropositivity.
Measure
Variable Positive Negative Total X p value
n (%) n (%) N (%)
Age group
<20 4 (12.5) 28 (87.5) 32 4.005" 0.548
20-29 8(3.1) 248 (96.9) 256
30 -39 15 (4.6) 309 (95.4) 324
40 - 49 11 (4.5) 232 (95.5) 243
50 -59 5(4.9) 97 (95.1) 102
=60 0(0.0) 8 (100.0) 8
Median age of respondents; 35 years
Sex
Male 23 (7.1) 300 (92.9) 323 8.098 0.004*
Female 20 (3.1) 622 (96.9) 642
Marital Status
Single 11 (4.2) 253 (95.8) 264 0.071 0.789
Married 32 (4.6) 669 (95.4) 701
Occupation group
Health worker 31 (4.1) 718 (95.1) 749 0.350" 0.950
Student 7 (4.8) 138 (95.2) 145
Security 2(7.1) 26 (92.9) 28
Others 3(7.0) 40 (93.0) 43
Primary place residence
Urban 34 (4.6) 699 (95.4) 733 0.239 0.625
Rural 9(3.9) 223 (96.1) 232
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Table 4. HBsAg Positivity Gender Correlates.

HBV
Variable Positive Negative Total OR (95% CI) X p value
n (%) n (%) N (100.0%)
Sex
Male 23 (7.1) 300 (92.9) 323 2.384 (1.289 - 4.410)  8.098 0.004*
Female 20(3.1)  622(96.9) 642
Total 43 (45)  922(95.5) 965

OR: Odds ratio; 95% CI: 95% Confidence Interval; *: p value < 0.05.

with Nigeria in their Expanded Program on Immunization (EPI) program, a 7%
prevalence was reported among HCWs in a tertiary health care centre. Introduc-
tion of HBV vaccination routinely into their nation’s EPI was also a recent de-
velopment, 2002 precisely, similar to what is obtainable in Nigeria [6]. Kateera et
al. in Rwanda reported a prevalence of 2.9% of chronic HBV infection using
HBsAg positivity, and 1.3% anti-HCV-positivity among tertiary hospital em-
ployees [20]. Ziraba et al. found chronic HBV infection in 8.1% of the HCWs in
a central teaching hospital, Uganda [21]. The lower prevalence reported in this
study may be due to vaccination as 62.1% of participants in this study were vac-
cinated at or prior to employment into the health facility.

Transmission is more in childhood and vaccine is effective in prevention of
infection in the non-exposed or non-infected individual. In this study 62.1% of
participants have been vaccinated at or prior to employment into the health fa-
cility but none (0%) had serologic evidence of vaccination (HbsAb positivity).
However, since none of them were positive for HbsAg it suggests that they were
protected. None of our respondents had post vaccination testing, this is similar
to the finding of Suckling et al. in Kenya where of the 12.8% HCWs previously
vaccinated against HBV, none checked their post vaccination status afterwards
[22]. From the report of Vadas et al from Johannesburg, South Africa up to 45%
of HCW performed post vaccination testing. This may be related to the
socio-economic characteristics of the studied population, this group of patients
may be more enlightened than ours, however, availability of the test, and provi-
sion of publicly funded HBV treatment programme in South Africa may also
play a role [23].

In a study carried out in Benue state to assess the prevalent serologic markers
in that environment as well as group individuals into various clinical categories
of current, acute or chronic infection, 85.9% of the analysed blood sample
showed a serological evidence of exposure to HBV infection, some through
natural infection (22.7%) and others (13.0%) through vaccination; 12% of those
exposed were inferred to be currently infected and 91.2% chronically infected
[24]. This study reported a 4.5% as having serologic evidence of infection, none

of them had proof of vaccination, and none were healed. Apparently healthy in-
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dividuals with HBV infection are reservoirs of HBV which may serve as source
of infection to other HCWSs and patients.

In this study, the various risk factors were not found to significantly affect the
prevalence of infection, this is similar to the findings of Amazigo UO and Chime
AB in the eastern part of Nigeria where the risk factors predisposing to HBV in-
fection were considered and found no positive correlation between the frequen-
cy of HBV markers and the history of blood transfusions, making the researcher
to conclude that horizontal transmission aided by cultural or behavioral factors
and clustering of carriers rather than transfusions is the main determinant of
HBV prevalence in rural Nigeria [25]. In this study it appears a more common
factor of working in hospital environment binds our subjects together thereby
making other social factors less relevant. The main risk factor for HBV infection
for HCW s is direct contact with infected material such as blood, body fluids, or
needle stick injury hence HCWs are at particularly increased risk of infection
[26].

Place of primary abode, whether rural or urban was found not to significantly
influence positivity or otherwise to HBV in the study. This is in contrast to the
findings from a study in eastern Nigeria where serologic markers were compared
in rural and urban dwellers. In that study, it was found that total HBV exposure
rate, HBsAg carrier rate and previous exposure to HBV measured by the fre-
quency of HBcAb alone were significantly higher in the rural population com-
pared with the urban population [25]. A similar finding was reported in western
Samoa where people living in rural areas were more likely to be infected than
those living in urban areas [26]. On the other side, place of abode influenced the
HBV infection rate reported from a study carried out in China where the preva-
lence rate in rural districts of the country were found to be significantly lower
than the urban population [27].

By the age of 40 years, 87% of the Nigerian population was believed to have at
least one HBV serologic marker [25]; this claim was however not substantiated
by the findings in our study in which age was not a significant factor influencing
infection. Gender however influenced the prevalence as HBV was positive in
7.1% of males as compared to 3.1% of females and this was found to be statisti-
cally significant. Likewise in the study carried out in China [18], no significant
association was found between infection prevalence and age of respondents.
Khan et al. however reported an association between gender and age, and HBV
prevalence, noting that males were more frequently infected compared to the
females with a positivity ratio of 2.14:1; and infection rate declined with increas-
ing age. In that study, the age groups more commonly infected were the 41 - 50,
51 - 60 and 0 - 10. The elderly (aged > 60) were very less frequently infected.
This is probably due to introduction of HBV vaccine into the routine vaccina-
tion schedule for children early. In a similar population based study carried out
by Alavian et a/. also in Iran, predictors of HBsAg or HBcAb positivity in multi-
variate analysis were reported to be older age and marriage and no significant

differences was found in the disease prevalence between males and females [28].
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The determination of serologic markers in this study using qualitative rather
than quantitative methods is a major limitation for this study. This is because
our inability to detect protective antibodies (HBsAb) among previously vacci-

nated subjects may be due to low level rather than complete absence of antibodies.

5. Conclusion

The burden of HBV is still high among health workers in this environment
and significantly more among males than females. Though HBV protective an-
tibodies were not detected, there was no HBV infection among vaccinated in-

dividuals.

Recommendation

We recommend continued health education, pre-employment screening and
free vaccination of all staff in our health institutions. Determination of post vac-
cination immunization status should also be encouraged. A robust hepatitis B
program where treatment is made affordable and standardized for infected indi-

viduals should be provided in order to achieve vision 2030 of HBV eradication.
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Appendix 1: Questionnaire

1) Bio-data: age (in years) Gender (please tick): Male () Female ( );
2) Marital status (please tick): Married ( ), Single ( ), Divorced ( ),
Widowed ( ), If divorced or widowed, since when?

3) Nature of marriage: Monogamy ( ) Polygamy ( ); if polygamy, how

many wives?

4) Tribe A. Yoruba B. Hausa C. Igbo D.
Others

5) Nationality: A. Nigerian B. Others (Please specify)

6) Educational status A. No Formal Education ( ); B. Primary Education
(' ); C. Secondary Education (); D. Undergraduate ( ); E. Graduate ().

7) Occupation (please state): Nature of work

8) Religion: Christianity (). Islam ( ). Traditional ( ).

Others (Specify)

9) Previous risk exposure: (please tick as appropriate): previous blood trans-
fusion (); previous surgery ( ); multiple sexual partners ( ); HBV positive
spouse or sexual partners ( ); previous herbal marks ( ), scarification marks
(' ); history of intravenous drug addiction ( ); age at first sexual contact
(please state): ; previous needle prick injury ( ); previous involve-
ment in rescue mission for bleeding accident cases ()

10) Preventive efforts: have you had hepatitis vaccination before? Yes (),
No ( ); If yes, Where , When How many times

11) Have you ever been tested for hepatitis B? Yes ( ); No ( ). If yes,
Where , When How many times ; what was the
result? Pos. ( ); Neg. ().

12) Have you ever been vaccinated against hepatitis B virus? Yes ( ); No ().

If yes, Where , When How many times ;

13) Liver symptoms: Right upper abdominal discomfort or fullness ( )
fatique (), weight loss () recurrent joint pains ( ), yellowness of the eyes in

the past () or at present () others (please specify)

14) Laboratory results: HBsAg: HBsADb

HBeAg HBeAb HBcAb
Serum ALT AST ALP HB viral load
Other findings
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