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ABSTRACT

Blood transfusion service comes with its various risks which include transfusion of transmissible
infections especially hepatitis B. Though Nigeria is noted as a high endemic region for hepatitis B
virus (HBV) infection, yet most techniques-focus on detection of only hepatitis B surface antigen
marker in serum or plasma. This study aims at optimizing ‘safe blood’ practice by advancing
hepatitis B virus testing in prospective blood donors (PBD) beyond single marker serologic
screening and estimating HBV endemicity among blood donors based on HBV markers
seroprevalence. Up to 4 ml of K3EDTA anticoagulated sample was obtained from PBD and aliquot
into two separate plain containers following informed consent and ethical approval. A total of four
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hundred and seventy (470) of PBD were initially screened for HBV markers using NOVA HBV 5-in-
1 rapid one-step enzyme immunoassay between August, 2014 and November, 2015. Results were
analyzed using SPSS version 21. The results showed that the overall gender ratio and mean age
of PBD screened for HBV are 1.45:1 and 26.87+7.51 respectively. Chi square revealed right
knowledge of most of the routes of hepatitis B viral transmission by PBD (x° range = 11.6 — 102.3,
p < 0.05). Also, this study revealed HBsAg seroprevalence of 6.4% based on NOVA 5-in-1 rapid
EIA. Cummulative HBV markers seroprevalence was 19.36% including 34 (7.23%) HBsAb" and
1(0.21%) HBsAb"HBeAb HBcAb" showing evidence of vaccinated and naturally immunized donors
respectively. In conclusion, the use of more stringent serologic techniques and workable algorithm
to reduce risks associated with blood transfusion and enhance both blood donors’ and recipients’

safety is no longer a luxury but a necessity.
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1. INTRODUCTION

Blood transfusion is still associated with the risks
of transmission of hepatitis B virus [1-5]. Different
authors both in Ekiti state and South-west have
published several data on the prevalence of
these blood-borne infections in prospective blood
donors based on HBsAg detection techniques
only [6-9]. Hepatitis B virus is 50-100 times more
infectious than human immunodeficiency virus
[10]. Studies based on HBsAg detection only
have the tendency of underestimating HBV
endemicity, increasing the risk of blood
transfusion-associated infection, promotion of
incomplete post-test counselling of blood donors
and poor prognosis in those with the risks of liver
cirrhosis and hepatocellular carcinoma due to
late diagnosis. Previous studies by Adam and his
co-researchers as well as Kwon et al. described
the significance of detecting various HBV
markers in hepatitis B virus infected subjects
and observed varying prevalence based on
geographical locations and type of research
subjects tested [1,10]. However, to the best of
our knowledge, there was no known published
data in Ekiti state that screened for HBV markers
in PBD as at the time of this study and
investigated occult hepatitis B.

Hepatitis B virus has five viral markers. These
include hepatitis B surface antigen (HBsAQ),
hepatitis B surface antibody (anti-HBs), hepatitis
B envelope antigen (HBeAg), hepatitis B
envelope antibody (anti-HBe) and hepatitis B
core antibody (anti-HBc) [11]. HBsAg appears 4
weeks following exposure to the virus but can be
detected any time after the first week. Individuals
with positive HBsSAg are considered to be
infected and are potentially infectious. Presence
of the antigen longer than 6 months after initial
exposure indicates chronic infection. However, it

can be cleared before the sixth month suggesting
hepatitis B virus infection is a self-limited
disease. Presence of hepatitis B surface
antibody (anti-HBs) is an indication of active or
passive immunization that usually persists for life
and a sole evidence of vaccination. Individuals
with hepatitis B core antibody (anti-HBc) in
addition to anti-HBs have natural immunity
against hepatitis B virus. Anti-HBc is the first
detectable antibody in the course of HBV
disease. IgM anti-HBc indicates acute infection
and is the only serologic marker detectable
during the “window period,” when neither HBsAg
nor anti-HBs is detectable. Once IgG anti-HBc
appears in the serum, it persists for life [11].
Detection of IgG anti-HBc indicates previous
or ongoing infection. Individuals with positive
HbeAg results have been shown to have higher
rates of viral transmission [12]. Therefore, the
antigen is used as a marker of viral replication
and infectivity [13]. However, HbeAg testing is
indicated primarily during follow-up of chronic
infection rather than acute infection because of
its variable level during the acute phase [14].
Loss of HBeAg and appearance of anti-HBe in
serum is called seroconversion. It is a common
finding in sera of individuals with chronic inactive
hepatitis B. Seroconversion is associated with a
lower level of HBV DNA or a low replicating state
of the virus [12]. It has been used in many clinical
settings as an end-point of antiviral therapy and
possible remission of the disease [13]. HBV DNA
level (viral load) indicates viral burden and viral
replication. It is used to assess recovery from
infection and candidacy for antiviral therapy and
to differentiate between inactive carrier state and
chronic active hepatitis in chronic HBV infection.

Prospective blood donors are individuals who
come to the laboratory or are recruited for the
purpose of blood donation and have to be



certified fit based on screening tests. Three
categories of prospective blood donors have
been identified worldwide (and all the three
categories of blood donors were represented in
our research study): Voluntary non-remunerated
blood donors (VNBD), replacement blood donors
(RBD) and paid blood donors (PDBD) [15-16].
The advocacy of the World Health Organization
is 100% voluntary blood donation. Voluntary non-
remunerated blood donors are the safest and low
risk group of donors [17]. Replacement blood
donors are relatives or friends who donate units
of blood to replace those loaned from the blood
bank and constitute the vast majority of blood
donors in many of Nigerian Health Institutions.
Paid or commercial blood donors are still the
major source of donated blood where there are
difficulties in recruiting donors based on cultural,
religious or personal reasons. They are the high
risk group of blood donors considering their
social and sexual lifestyles, uncontrolled
frequency of donations and wrong perceptions
about blood donation as a means of meeting
personal needs [18-20].

The aim of this study is to optimize ‘safe blood’
practice by advancing hepatitis B virus testing in
PBD beyond single marker serologic screening
and estimating HBV endemicity among blood
donors based on HBV markers seroprevalence.

2. MATERIALS AND METHODS
2.1 Sampling

Up to four millilitres (4ml) of K3EDTA
anticoagulated samples were collected from four
hundred and seventy research volunteers
between August, 2014 and November, 2015
following informed consent. Plasma samples
were separated according to Clinical and
Laboratory Standard Institute [21].

2.2 Assay Kit and Serologic Testing

Hepatitis B viral markers screening was carried
out using NOVA HBV 5-in-1 multi-test kit (HBV
260) which is a rapid one-step enzyme
immunoassay. Analysis was carried out
immediately on separated plasma according to
manufacturer instructions.

2.3 Quality Control Measures

Haemolysed or lipaemic samples were not used
for analysis. Besides in-built internal controls of
the test strips, known positive and negative
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plasma samples were run in parallel with
research samples to validate test results.
Individuals with recent HBV vaccination history
were excluded from the study.

Social

2.4 Informed Consent and

Demographic Data

The informed consent and social demographic
data of the research volunteers were obtained
through administered questionnaires.

2.5 Ethical Clearance

Ethical clearance for this study was obtained
from the Ethics Committee of the Federal
Teaching Hospital, Ido Ekiti.

2.6 Study Location

This study was carried out at the Federal
Teaching Hospital, Ido Ekiti.

3. RESULTS

3.1 Social Demographic Characteristics
of Prospective Blood Donors

Tables 1 and 2 summarized the study findings on
social demographic characteristics of blood
donors. As observed in Table 1, study results
showed that of the four hundred and seventy
research volunteers screened for HBV during the
study period, 363 (77.23%), 72 (15.32%) and 35
(7.45%) were VNBD, RBD and PDBD
respectively. A total of 278 (59.1%) were male
blood donors of whom 115 (24.4%) and 163
(34.7%) were first timers and previous donors
respectively. Of the 192 (40.9%) female blood
donors enrolled, 131 (27.9%) and 61 (13.0%)
were first timers and previous donors
respectively. The male-to-female ratios of VNBD,
RBD and PDBD were 1:1, 11.0:1 and 10.7:1.
Overall mean age was 26.87+ 7.51 years. Mean
age of VNBD, RBD and PDBD were 26.0 £ 7.4
30.7 + 7.2 and 27.4 + 6.6 year respectively.
Overall, 241 (51.2%) of the prospective blood
donors age grouped 16 — 25 years constituted
the largest number of research volunteers while
2 (0.4%) of prospective blood donors age
grouped 59 — 65years were the least.

From Table 3, irrespective of blood donor
category, more than 75.0% of the prospective
blood donors were Christians and a total of 389
(80.2%) had tertiary education. Both singles and



married individuals participated in the study with
the overall number of the singles being slightly
higher, 287 (61.1), compared to the married, 175
(37.2%). However, based on blood donor
category, at least 63.0% of prospective blood
donors were VNBD and PDBD except for the
RBD which were composed of more married
individuals (51.4%) than the singles (44.4%).
Only 6 (1.3%) of the total population of blood
donors screened had history of blood donation
rejection due to hepatitis B virus infection.

3.2 Prospective Blood Donors’
Knowledge on Mode of Hepatitis B
Viral Transmission

Prospective blood donors’ knowledge of the
mode of transmission of hepatitis B virus before
performance of procedure (pre-test) was studied.
As shown in Table 3, statistically significant
numbers of prospective blood donors’ had a
perfect knowledge of hepatitis B mode of
transmission for most of the variables tested ()(2
range: 11.6 — 102.3, p < 0.05) except for
intravenous drug abuse (X° = 2.0, p = 0.36) and
sharing of tooth-brush and eating together ((x° =
1.2, p<0.54).

3.3The Prevalence of Each Pattern of
HBV Markers Seropositivities Based
on the Population of Each
Prospective Blood Donor Category
Screened

Table 4 presented the prevalence of each pattern
of HBV markers seropositivities based on the
population of each prospective blood donor
category screened. HBV markers seropositivities
occurred either singly or in combination with
others. Overall, a total of 91 of the blood donors
were seropositive for HBV viral markers thus
yielding a cummulative HBV  markers
seroprevalence of 19.36% and these were
distributed within the population of each
blood donor category screened. Thirteen
patterns of HBV markers seroprevalence were
detected through this study which include:
HBsAb",HBsAg "HBeAb"HBcAb", HBsAg'HBeAg

HBcAb®,  HBsAg'HBeAg'HBcAb’,  HBcAb',
HBcAb 'HBeAb", HBsAb"HBeAb HBcAb",
HBeAb®, HBsAg'HBeAg’, HBsAg'HbeAg,

HBcAb'HBeAg®, HBsAb'HBeAg®, and HBeAg'.
Also, 379 (80.74%) of the prospective blood
donors were considered susceptible for HBV
infection based on seronegativity of all HBV
markers.
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Moreover, the prevalence of HBV markers
seropositivities demonstrated that age groups of
prospective blood donors had statistically
significant impact on the cummulative
seroprevalence (p < 0.002). The mean ages
(xSD) of the age groups of PBD were 21.1 + 2.1,
29.8+2.8,399+24,483+25and 58.5+0.7
for 16-25, 26-35, 36-45, 46-55 and 56-59
respectively. Overall, PBD of age groups 16-25,
26-35, 36-45, 46-55 and 56-59 years had
cummulative HBV markers seroprevalence of
8.1%, 7.2%, 3.8%, 0.2% and 0% respectively.
Table 5 presented the study findings.

4. DISCUSSION

The enrolment of more voluntary non-
remunerated blood donors (77.23%) compared
to other category of blood donors RBD (15.32%)
and PDBD (7.45%) as observed in this study was
a result of new policy formulation targeting 80.0%
voluntary blood donation and strong collaboration
between Federal Teaching Hospital and the
National Blood Transfusion Service to enhance
growth towards achievement of 100% voluntary
blood donation as recommended by the World
Health Organization [13]. Based on further
screening for other transfusion transmissible
infections not captured by this study, it was
revealed that 75.5% of the VNBD eventually
donated. This is quite high compared to the
recent reports by the Federal Ministry of Health.
Based on the recent facts on blood donation in
Nigeria, Federal Ministry of Health [22] reported
that voluntary, non-remunerated blood donation
accounts for only 10% of the total blood
collection in Nigeria (compared to less than 5%
reported by Ahmed and Bashawri and their co-
researchers [16,20]) while family replacement
donations and commercial donations account for
30% and 60% respectively. This study result was
lower than 90.0% voluntary blood donors who
showed readiness to donate blood should the
need arise as reported by Kulkani and Kulkani
[24] and 86.0% voluntary blood donation
reported by Lavanya et al. [25] among Indian
populace [23-24]. However, this is several folds
higher than 1% reported by Salaudeen and his
co-researchers in llorin, Nigeria [25]. Nwogoh
et al. reported 0% voluntary blood donation in
Benin City, Nigeria. Moreover, the finding of
male: Female ratio of nearly 1:1 among VNBD
was quite unusual but male: female ratios of 11:1
and 10.7:1 for the RBD and PDBD follow the
current trends that majority of blood donors in
Africa are males [3,26]. Reason for nearly gender
equality among prospective VNBD when



compared to the RBD and PDBD and overall
PBD findings seems to be due to more female
first timer volunteers recruited during blood drive
in response to comprehensive hepatitis B viral
screening motivation.

Lower mean age of VNBD (26.06 + 7.43)
compared to PDBD (27.43 + 6.63) and RBD
(30.69 + 7.22) revealed that much younger
people (especially between 16 and 25 years
old) participated as voluntary blood donors.
Generally, age range for blood donation is 18 -
65 years. World Health Organization encouraged
participation of younger people to give blood
regularly as VBD while older people give blood
when they are well past 65 years if they had
been consistent regular blood donors [27].
Climbing the age ladder, from the overall PBD
screened as well as VNBD, RBD and PDBD, it
was observed that the percentage of PBD
decreased as the age group increased except for
the replacement blood donors. 57.3% of VNBD
fell into 16-25 years age group while 31.7%
belonged to 26-35 years age group. This is
higher than the figures published by the World
Health Organization which reported that 45% of
donors were aged 25 or less [28]. Study findings
showed that a lot of individuals of younger age
group in Ekiti state especially in our institutions
are well informed on the importance of giving
blood to safe life. This differs from another
finding which showed under-representation of
younger people in blood donation [29]. 31.7% of
VNBD of 26-35 years age group was reported in
this study. However, a higher percentage of RBD
(47.2%) fell within 26-35 years. This is slightly
higher than 46.5% reported by other researchers
in a study from Ethiopia which was made up
98.0% RBD [30]. Exactly 45.7% and 42.9% of
PDBD fell within 16-25 years and 26-35 years
age group and that revealed the financial
inequalities in Ekiti state that prompted
individuals of these age groups to engage in paid
donations as life support. Anaemia has been
reported to be the most common consequence of
paid blood donations especially when there are
uncontrolled donations for monetary gain [31-33].

Irrespective of blood donor category, enrolment
for blood donation was at least 77% among
Christians and less than 25.0% among Islamic
faithfuls. This was higher than that 61.1%
reported by a group of researchers in llorin [26].
Possible reasons might stem from more
population of Christians in Ekiti state and their
positive response towards blood donation.
Although higher percentages of the prospective
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blood donors had tertiary education irrespective
of category but it was more pronounced among
the VBD population. The findings in this study
underscored the place of targeted population in
blood donor selection. Most of the VNBD (88.7%)
compared to RBD (65.2%) and PDBD (57.1%)
had tertiary education and were well-informed on
the relevance of blood donation to safe life. The
outcomes of this study were corroborated by
similar studies among VNBD by Shenga et al.
who found that as the level of education
increased, percentage of voluntary blood donors
increased [34-35].

In the overall PBD screened, the outcomes study
revealed positive blood donation attitude was
optimal among the volunteers with tertiary
education and decreases progressively as we
considered blood donors without formal
education. Furthermore, study also revealed the
marital status of PBD. This study in comparison
with other studies showed singles and married
individuals participated in all categories of blood
donations with varying findings [23,36]. Only 6
(1.3%) of the overall population of PBD. This was
made up of 5 or 1.4% of VNBD, and 1 (1.4% of
RBD) of indicated that they had blood donation
rejection history due to HBV infection.
Interestingly, none of the paid blood donors
declared ever being rejected due to HBV. That
lent credence to the report by Nwogoh and his
co-researchers that paid blood donors often
conceal information in an attempt to engage in
blood donation for monetary gain [18].

The results of the assessment of the prospective
blood donors’ baseline knowledge on the mode
of transmission of hepatitis B virus prior testing
(pre-test) showed that prospective blood donors
had the right knowledge of most of the routes of
transmission of hepatitis B virus (x° range: 11.6 —
102.5, p < 0.05) except for intravenous drug
abuse ()(2 = 2.0, p = 0.36) and sharing of tooth-
brush and eating together (x° =1.2, p = 0.54).
This emphasizes the need for more public
awareness on viral hepatitis including hepatitis B
virus transmission routes with more emphasis on
roles of intravenous drug abuse in HBV while de-
emphasizing sharing of toothbrush and eating
together as HBV transmission route.

Similarly, within each population of prospective
blood donors HBV markers seroprevalence was
studied. Overall, 34 (7.23%) of research subjects
were seropositive for HBsAb® (category 1)
showing evidence of successful immunization.
HBsAb® seroprevalence pattern according to



population of each of the prospective blood
donors category showed it was highest among
paid blood donors with 4 (11.43%) and lowest
among the replacement blood donor population
with 2 (2.78%). It is a well-known fact that
HBsAb" seropositivity is an indication of
successful vaccination among immunized group
[37] and it has been used to determine the need
for vaccination if HBsAb is absent. It may also be
detected in naturally resolved HBV infected
subjects previously exposed with consequent
immune protection. Such individuals will also
have detectable anti-HBc antibody with or
without anti-HBe antibody. Chronic inactive
hepatitis B, chronic HBeAg” and HBeAg cases
were observed in the study as evidenced by the
detection of HBsAg"HBeAb "HBcAb (category 2):
HBsAg'HBeAg'HBcAb® (category 4) and
HBsAg'HBeAg HBcAb® (category 3) respectively
[38,39]. 21 (4.47%) of the overall population of
PBD screened were diagnosed as potential
chronic inactive hepatitis B based on serologic
findings until proved otherwise with the evidence
of elevated alanine aminotransferase and HBV-
DNA level greater than 2000 1U/ mL. Study also
showed that 4 (0.85%) and 2 (0.43%) were
HBeAg® and HBeAg cases respectively.
According to the PBD population categories, for
the chronic inactive hepatitis B category, 14
(3.86%), 3 (4.17%) and 4 (11.43%) were
detected among the VNBD, RBD and PDBD
respectively. This is accordance with the
conclusion from various researches that
voluntary non-remunerated blood donation is the
safest blood donation recruitment method [17,15,
40]. Majority of the PBD were unaware of their
HBV serostatus until decision to give blood.
HBcAb' (total) alone (category 5) was detected in
18 (3.83%) of the overall PBD and were found
among the VNBD (16 or 4.40%) and PDBD (2 or
5.71%) categories only. Several published data
have shown the association of anti-HBc alone
(HbcAb®) with occult hepatitis B infection [41-44].
Other patterns of HBV antibody markers were
equally detected in this study. HbcAb HbeAb"
(category 6) constituted 0.85% of the
study population while HbsAb"HbeAb ™HbcAb"
(category 7) and HbeAb™ (category 8) individually
constituted 0.21% of the entire PBD population
screened. While HbcAb"HbeAb™ might indicate
clinically resolved past infection but no evident
cure, HbsAb"HbeAb HbcAb" is an evidence of
natural immunity against hepatitis B virus. No
vaccination is indicated for this category of
donors. Detection of isolated HbeAb® (category
8) may imply HBV infection or immune blood
donor. Hepatitis B viral infection in incubation
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phase (category 9) was also detected in 2
(0.43%) of our research subjects with evidenced
HbsAg'HbeAg®. HbsAg'HbeAg (category 10)
was detected in 1 (0.21%) of the VNBD [45].
HbeAg has been shown to be a marker of viral
replication, high infectivity and is associated with
the higher risk of developing of hepatocellular
carcinoma. While published articles have showed
that chronic carriers of HBV have 100-fold risk of
developing hepatocellular carcinoma [46-47],
chronic inactive carriers of hepatitis B have lower
risk of developing liver cirrhosis or hepatocellular
carcinoma  compared to HbeAg-positive
subjects. A study showed an 87% cumulative
hepatocellular carcinoma risk from age 30 to
70 vyears for those that were persistently
seropositive for HbsAg and HbeAg and 12.0% for
those with seropositivity for HbsAg only [48].
These first two cases (HbsAg'HbeAg® and
HbsAg HbeAg) reported here have been found
to be associated with chronic hepatitis B infection
in affected subjects. Moreover, of note in Ekiti
State, and this study were the unprecedented
findings of HbsAb'HbeAg® (category 11),
HbcAb HbeAg" (category 12) and HbeAg® alone
(category 13) in RBD, PDBD and VNBD
respectively and require careful interpretations.
Interestingly, the first two were unusual
combinations of HBV markers detected in two
blood donors which have not been previously
reported in Ekiti state especially among blood
donors. The first was a paid blood donor with
HbsAb'HbeAg® markers and the second a
replacement blood donor with HbcAb'HbeAg®
markers. Each constituted 0.21% of the total
number of prospective blood donors screened.
The detection of HbsAb"HbeAg" markers in the
paid blood donor was an indication of chronic
hepatitis B infection in HbsAg seroconverted
state. Persistence of HbeAg" marker despite
HbsAg seroconversion predicts viral replication
in, and high infectivity of chronic HBV-infected
blood donor with potential danger of transmitting
the virus through blood transfusion. Detection of
both serologic markers (HbcAb"HbeAg") predicts
chronic hepatitis B infection at higher risk
of developing hepatocellular carcinoma [49].
Published research has shown that in patients
who develop chronic hepatitis B, IgM anti-HBc
can persist at low levels during viral replication
and can result in positive tests for IgM anti-HBc
[50]. On the other hand, HBc (IgG) antibody
persists for a life time in chronic infected blood
donors. In the absence of comprehensive
serologic screening, non-detection of HbsAg in
the two aforementioned blood donors would have
resulted in three potential challenges in clinical



practice. Transfusion of such units of blood
would have occurred thus constituting potential
risks to recipients of blood transfusion. Besides,
these individuals would have been ignorant of
their status until liver-related symptoms ensued.
Finally, due to high infectivity rate in such
individuals, other persons might have been
infected inadvertently following exposure to blood
of such individuals. Moreover, detection of
HbeAg® alone without HbsAg® in one of the
VNBD is unusual. It could mean that hepatitis B
core antigen is present in the hepatocyte of the
donor but the anti-HBc is yet undetected in
serum and presence HBV-DNA polymerase as in
occult hepatitis B [51] or a false positive test
result from contaminated sample.

HBV surface antigenaemia (both singly and in
combination with other markers) summed up to
30 (6.4%) of the overall blood donor population.
That is, 1 (0.21%) occurred singly while in
combinations with HbeAb" and HbcAb*, HbcAb*
only, HbeAg” and HbcAb®, and HbeAg" only, 21
(4.47%), 4 (0.85%), 2 (0.43%) and 2 (0.43%)
respectively were positive for HbsAg and were
certified unfit for donation. Approximately 6.4%
HbsAg seroprevalence in this study suggests
that Ekiti State can be classified as an
intermediate endemic region [41,52] for HBV
infection based on hepatitis B surface
antigenaemia. This result is slightly higher than
6.2% HbsAg seroprevalence among patients
routinely screened for HbsAg at the Blood
Transfusion unit of Ekiti State University
Teaching Hospital (EKSUTH) in 2015 as
reported by Adekoya-Benson and her co-
researchers and confirms the intermediate
endemicity of Ekiti with reference to HBV
infection [6]. This is lower than 10.9% reported
by both Yusuf and Alemayehu, and Shittu
research groups [30,53], 9.8% by Motayo et al.
[7], 27.0% by Vem [54], and 7.5% by Salawu and
his co-researchers [26]. However, based on HBV
markers of significance in blood transfusion
(i.e. detection of HBV markers other than HbsAb”
detected as evidence of successful vaccination,
and HbsAb"HbeAb HbcAb" found in those with
natural immunity following exposure to the virus),
this study revealed HBV endemicity of 11.9% in
Ekiti state, thus making it a high endemic region.
That is, reports based on HbsAg detection alone
under-estimated HBV endemicity in Ekiti state.
Asymptomatic individuals with chronic hepatitis B
may not necessarily have HbsAg but detection of
other serologic markers of HBV, HBV-DNA level
and serum alanine aminotransferase may be
very diagnostic. This is particularly important in
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clinical situation involving relapse of the disease

when individuals once immune to the virus
without evident cure (based on previous
exposure to hepatitis B infection) become

immunosuppressed. Underlying mechanism of
immunosuppression may be co-infection with
human immunodeficiency virus (HIV) which
progressively depleted the immune system,
primary or secondary stem cell disorders or
exposure to toxic chemicals. For blood
transfusion purposes and surveillance, it is
preferable based on clinical judgment not to
underestimate HBV endemicity in high endemic
region such as Nigeria due to non-detection of
HbsAg. This is imperative to prevent risk of HBV
transmission through vertical or horizontal
means, identify eligible individuals for vaccination
exercise, promote safe blood practices, and
provide reliable national epidemiologic data.
Moreover, 80.64% of the overall PBD population
screened was susceptible to HBV infection if
exposed. Observance of seronegative results for
all HBV markers relatively confirmed absence of
infection, susceptibility to HBV infection and
eligibility of PBD for hepatitis B vaccines (and/
or hepatitis B immunoglobulins) if not
contraindicated. Ignorance of HBV infection,
route of transmission or effective HBV
vaccination programmes can predispose once
seronegative blood donor to HBYV infection.

The pattern of HBV markers seropositivities in
overall prospective blood donors screened
according to age groups was also studied. Age
wise, this study showed a characteristic finding
among the PBD enrolled. The percentage of the
PBD enrolled decreased as the age groups
increased. This differed slightly from the findings
by Lavanya and his co-researchers who found
that age group of PBD peaked at 26-30 years
and then decreased steadily till age group 41-45
years [24]. Younger PBD, age grouped 16-25
(mean age: 21.1 + 2.1years) constituted a largest
percentage (51.3%). Study showed that age
groups of PBD had statistically significant impact
on HBV markers seropositivity (p < 0.002).
Another study also published similar findings
[55]. Optimal HbsAb® seroprevalence was
observed among PBD age grouped 16-25 (3.0%)
and 26-35 (3.0%) suggesting low level of
vaccination among PBD and the need for more
enlightenment programme on the benefits of
HBV vaccination among PBD of different age
groups [56]. In similar pattern as percentage of
PBD enrolled in this study, overall HBV markers
seropositivity decreased as the age groups of
PBD increased. Overall hepatitis B viral markers



seropositivity was  significantly  higher in
age group 16-25 years than any other age
group. This differed from the outcomes of
research by Kamel et al. who observed
significantly higher HBV markers seropositivities
among blood donors age grouped 30-39 and 240
years [57]. Percentage of chronic HbeAg"
carriers was optimal among PBD age grouped
26-35 years. Overall, the risk of HBV

Table 1. Social demographic characteristics of pros
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transmission was significantly low in PBD age
grouped 46-55 years (0.2%) and 0% in PBD age
grouped 56-49 years. Study findings might
probably be attributed to minimal number of
prospective blood donors belonging to those
age groups. Overall, the age groups of PBD
had  statistically  significant impact on
the seroprevalence of the HBV viral markers
(p = 0.002).

pective blood donors

Social Demog. Overall PBD VNBD RBD PDBD
Variables Demo. Data N (%) N (%) N (%)
PBD screened: N (%) 470 (100.0) 363 (77.23) 72(15.32) 35 (7.45)
Sex

Male 278 (59.1) 180 (49.6) 66 (91.7) 32 (91.4)
Female 192 (40.9) 183 (51.40) 6 (8.3) 3(8.6)
Male: Female ratio 1.5:1 11 11.0:1 10.7:1
Donors status

Male First timers 115 (24.4) 77 (21.2) 28 (38.9) 10 (28.6)
Male Previous Donors 163 (34.7) 103 (28.4) 38 (52.8) 22 (62.8)
Female First timers 131 (27.9) 126 (34.7) 4 (5.5) 1(2.9)
Female Previous Donors 61 (13.0) 57 (16.7) 2 (2.8) 2(5.7)
Mean age (years) 26.87 +7.51 26.06+7.43 30.69+7.22 27.43 +6.63
Age group

16-25 241 (51.2) 208 (57.3) 18 (25.0) 16 (45.7)
26-35 166 (35.3) 115 (31.7) 34 (47.2) 15 (42.9)
36-45 55 (11.7) 35(9.6) 18 (25.0) 3(8.6)
46-55 6 (1.3) 3(0.8) 2(2.8) 1(2.9)
56-59 2(0.4) 2 (0.6) 0(0.0 0(0.0

PBD = Prospective blood donors; VNBD = Voluntary non-remunerated blood donors
RBD = Replacement blood donors; PDBD = Paid blood donors
SD = Standard deviation

Table 2. Social demographic characteristics of pros

pective blood donors

Social Demog. Overall PBD VNBD RBD PDBD
Variables Dem. Data N (%) N (%) N (%)
Religion

Christianity 380 (80.9) 290 (79.9) 64 (88.9) 27 (77.1)
Islam 90 (19.1) 73(20.1) 8 (11.1) 8 (22.9)
Educational status

None 3(0.6) 3(0.8) 0 (0.0) 0 (0.0)
Primary 5(.1) 1(0.3) 34.2) 1(2.9)
Secondary 73 (15.5) 37 (10.2) 22 (30.6) 14 (40.0)
Tertiary 389 (82.8) 322 (88.7) 47 (65.2) 20 (57.1)
Marital status

Single 287 (61.1) 232 (63.9) 32 (44.4) 23(65.7)
Married 175 (37.2) 126 (34.7) 37(51.4) 12(34.3)
Widowed 7(1.5) 4(1.1) 3(4.2) 0(0.0)
Divorced/Separated 1(0.2) 1(0.3) 0 (0.0) 0 (0.0)
PBD rejection history

Due to HBV Infection 6 (1.3) 5(1.4) 1(1.4) 0(0.0)

PBD = Prospective blood donors; VNBD = Voluntary non-remunerated blood donors
RBD = Replacement blood donors; PDBD = Paid blood donors
SD = Standard deviation



Table 3. Prospective blood donors’ knowledge on mod

Amilo et al.; ISRR, 5(2): 1-13, 2017; Article no.ISRR.32082

e of hepatitis B virus transmission

HBV MoT  Yes No I don’t Know Total )(2 *P Value
N (%) N (%) N (%)

SISO 248 (52.8) 105 (22.3) 117 (24.9) 470 (100.0) 80.3 0.00
TIBBP 260 (55.3) 102 (21.7) 108 (23.0) 470 (100.0) 102.3  0.00
SSB 113 (24.0) 215 (45.7) 142 (30.2) 470 (100.0) 35.3 0.00
MTMS 194 (41.3) 116 (24.7) 160 (34.0) 470 (100.0) 19.5 0.00
S&C 122 (26.0) 177 (37.7) 171 (37.7) 470 (100.0) 11.6 0.003
IVDA 159 (33.8) 143 (30.4) 168 (35.7) 470 (100.0) 2.0 0.36
HBCIP 239 (50.9) 99 (21.1) 132 (28.1) 470 (100.0) 68.3 0.00
MTCT 232 (49.4) 102 (21.7) 136 (28.9) 470 (100.0) 58.0 0.00
OE 232 (49.4) 92 (19.6) 146 (31.1) 470 (100.0) 63.6 0.00
SUNS 243 (51.7) 96 (20.4) 131 (27.9) 470 (100.0) 75.2 0.00
STET 168 (35.7) 152 (32.3) 150 (31.9) 470 (100.0) 1.2 0.54
TSM 195 (41.5) 115 (24.5) 160 (34.0) 470 (100.0) 20.5 0.00

* p < 0.05 is statistically significant

Key: SISO = Sharing of infected sharp objects; TIBBP = Transfusion of infected blood and blood products
SSB = Sharing of same bed; MTMS = Male-to-male sexual transmission; S & C = Sneezing and coughing
IVDA = Intravenous drug abuse; HBCIP = Hepatitis B and C infected partner; MTCT = Mother-to child
transmission
OE = Occupational exposure; SUNS = Sharing of unsterilized needles and syringes;

TSM = Tattoo and scarification marks

Table 4. The prevalence of each pattern of HBV mark ers seropositivities based on
the population of each prospective blood donor cate gory screened

HBVSPM Categories of prospective blood donors

HBVMOP VBD RBD PDBD

(N/%) N (%) N (%) N (%)
HBsAb" 34 (7.23) 28 (7.71) 2 (2.78) 4(11.43)
HBsAg" HBeAb" HBcAb" 21 (4.47) 14 (3.86) 3(4.17) 4 (11.43)
HBsAg" HBeAg HBcAb" 4 (0.85) 3(0.83) 0 (0.00) 1 (2.86)
HBsAg" HBeAg" HBcAb" 2(0.43) 2 (0.55) 0 (0.00) 0 (0.00)
HBcAb" 18 (3.83) 16 (4.40) 0 (0.00) 2 (5.71)
HBcAb' HBeAb® 4 (0.85) 3(0.83) 1(1.39) 0 (0.00)
HBsAb’ HBeAb* HBcAb" 1(0.21) 1(0.28) 0 (0.00) 0 (0.00)
HBeAb" 1(0.21) 0 (0.00) 0 (0.00) 1 (2.86)
HBsAg' HBeAg® 2(0.43) 2 (0.55) 0 (0.00) 0 (0.00)
HBsAg" HbeAg~ 1(0.21) 1 (0.28) 0 (0.00) 0 (0.00)
HBcAb" HBeAg" 1(0.21) 0 (0.00) 1 (1.39) 0 (0.00)
HBsAb" HBeAg" 1(0.21) 0 (0.00) 0 (0.00) 1 (2.86)
HBeAg" 1(0.21) 1 (0.28) 0 (0.00) 0 (0.00)
C.HBVSPM: N (%) 91 (19.36) 71 (19.57) 7 (9.23) 13 (37.15)
C.HBVSNM: N (%) 379 (80.64) 292 (80.43) 65 (90.27) 22 (62.85)

Key: Category 1: HBsAb® Category 2: HBsAg'HBeAb HBcAb"

Category 3: HBsAg 'HBeAg HBcAb' Category 4: HBsAg 'HBeAg 'HBcAb®
Category 5: HBcAb'; Category 6: HBcAb"HBeAb"; Category7: HBsAb HBeAb "HBcAb"
Category 8: HBeAb"; Category 9: HBsAg 'HBeAg"; Category 10: HBsAg 'HBeAg "
Category 12: HBsAb"HBeAg"; Category 11: HBcAb"HBeAg"; Category 13: HBeAg®
HBVSPM = Hepatitis B virus seropositive markers % = Percentage
HBVMOP = Hepatitis B Markers overall prevalence N = Absolute number + = Positive,
C.HBVSPM = Cummulative Hepatitis B Virus Seropositive markers
C.HBVSNM = Cummulative Hepatitis B Virus Seronegative markers



Table 5. The patterns of HBV markers seropositiviti

Amilo et al.; ISRR, 5(2): 1-13, 2017; Article no.ISRR.32082

es in overall prospective blood donors

screened according to age groups

Analytical variables Different age groups (Years) P value
16-25 26-35 36-45 46-55 56-65

Mean age (Years) 21.1+21 298+28 399+24 483+25 585+0.7

PBD Screened N (%) 241 (51.3) 166 (35.3) 55(11.7) 6(1.3) 2 (0.4)

HBVSPM: N (%)

HBsAb" 14 (3.0) 14 (3.0) 6 (1.3) - -

HBsAg" HBeAb" HBcAb® 4 (0.9) 11 (2.3) 5(1.0) 1(0.2) -

HBcAb" 13(2.8) 3(0.6) 2(0.4) - -

HBsAg" HBcAb® 1(0.2) 2(0.4) 1(0.2) - -

HBcAb" HBeAb" 1(0.2) 2(0.4) 1(0.2) - -

HBsAb'HBeAb" HBcAb® 1 (0.2) - - - -

HBsAg' HBeAg" HBcAb® - 1(0.2) 1(0.2) - -

HBsAg" HBeAg" 2(0.4) - - - -

HBsAg" - 1(0.2) - - -

HBeAg" - - 1(0.2) - -

HBsAb* HBeAg" - - 1(0.2) - -

HBeAb" 1(0.2) - - - -

HBcAb" HBeAg" 1(0.2) - - - -

C.HBVMSP: N (%) 38(8.1) 34(7.2) 18(3.8) 1(0.2) 0(0.0) *p = 0.002

*p< 0.03 is statistically significant
Keys: Category 1: HBsAb"; Category 2: HBsAg'HBeAb ' HBcAb Category 3: HBsAg'HBeAg HBcAb"
Category 4: HBsAg"HBeAg 'HBcAb"; Category 5: HBcAb"; Category 6: HBcAb 'HBeAb"
Category 7: HBsAb"HBeAb 'HBcAb"; Category 8: HBeAb"; Category 9: HBsAg'HBeAg"
Category 10: HBsAg"HBeAg "; Category 11: HBcAb"HBeAg"
Category 12: HBsAb"HBeAg"; Category 13: HBeAg"
C.HBVSPM= Cummulative Hepatitis B Virus Seropositive Markers

5. CONCLUSION

Advancement of hepatitis B screening beyond
routine HBsAg testing is no longer a luxury but a
necessity. As evidence of this study showed,
testing for other HBV serologic markers
promotes safe blood practice, establishment of
reliable epidemiologic data on HBV, successful
evaluation of HBV vaccination programmes, HBV
disease definitons and identification of
individuals with potential risks of developing
cirrhosis or hepatocellular carcinoma.

6. RECOMMENDATIONS

The following recommendations become
inevitable based on the outcomes of this study: A
policy targeting 100% voluntary blood donation
should be formulated in each blood transfusion
laboratory facility and strategies to achieving this
put in place. Secondly, serologic screening of
HBsAg alone irrespective of method used should
be phased out and replaced with a more
comprehensive diagnostic tool that screen for the
five markers of hepatitis B virus to promote safe
blood practices, identify vaccinated subjects and
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give correct picture of HBV endemicity. Thirdly,
identified blood donors susceptible to HBV
infection should be vaccinated against HBV and
those with evident failed vaccination based on
HBsAb seronegativity should be re-vaccinated.
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