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Abstract

The study will attempt to investigate the impact and spatial hema-
tological variations among subjects infected with Hepatitis B Virus in
some Niger Delta Communities. A total of 1000 subjects of age 215
were recruited through convenience random sampling research de-
sign. Three milliliters of whole venous blood was collected from the
anticubital vein of each subject and were dispensed into an Ethyl Di-
amine Tetra Acetic Acid (EDTA) bottle. The blood was used to screen
for the presence of surface antigen of Hepatitis B virus and also the
Packed Cell Volume (PCV), Hemoglobin (Hb) and White Blood Cell
(WBC) count were determined using standard laboratory diagnostic
techniques. The result of the study recorded 14% prevalence rate of
HBsAg among the screened subjects; 40.7% of which were males
and 59.3% were females. The mean WBC count of the sero-positive
subjects were 8.73x10%/1 while that of the negative subjects were
6.37x10%/I, the mean Haemoglobin (Hb) value of the infected sub-
jects were 10.48 g/dl, while that of the non-infected subjects were
11.54 g/dl, even as the mean PCV of the sero-positive subjects were
31.56% while that of the sero-negative subjects were 34.62%. The
frequency of occurrence of HBsAg among the different age groups
showed that the age group of 25-34 recorded a higher percentage
of HBsAg infection with 34.3%; while age group of 45-54 record-
ed the least with 9.3% respectively. The need for continuous robust
health awareness campaign, especially in the rural communities will
be helpful towards reducing the trend, even as the provision of func-
tional health care facilities with modern laboratory diagnostic tools
would also facilitate prompt diagnosis and treatment outcome of the
infection, in the limited resource regions of the world.

Keywords: Hemoglobin concentration; Hepatitis B virus; Niger delta
communities; Pack cell volume; Spatial variations; White blood cells

Introduction

Hepatitis refers to liver inflammation and may be caused by toxic
agents, bacteria, drugs, viruses, autoimmune disorders or even cir-
culatory or metabolic disorders [1]. Its viral causative agents include
hepatitis, A, B, C, D and E. Hepatitis B is however the commonest and
is more fatal of all [2]. In 2015, 1.34 million cases attributed to HBV
were recorded worldwide [3]. Hepatitis B Virus (HBV) was discovered
by Baruch Blumberg in 1963 in the blood of Aborigines in Austra-
lia [4]. It is a double-stranded enveloped DNA virus belonging to the
family Hepadnaviridae [5]. Hepatitis B virus DNA, HBcAb, HBcAg,
HBsAb, HbsAb, HbeAb and HBeAg are important serological mark-
ers of the virus in determining how severe the illness is, as well as in
diagnosing the infection [6]. About 600, 000 persons die yearly as a
result of HBV infection [7]. According to the WHO [3], 257 million
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persons (3.5% of the world’s total population) were estimated to be
living with chronic HBV as Africa and the Western Pacific made up
68% of the infected population.

Its routes of transmission include sexual intercourse with an in-
fected individual and contact with body fluid such as blood which is
infected. The illness is mostly asymptomatic, however in some cases,
symptoms may appear within 6 weeks to 6 months from infection [8].
Intravenous Drug Usage, tattooing, homosexuality, dental procedures
as well as surgeries are some of the critical risk factors that may influ-
ence the spread of the virus [9]. Symptoms of the illness include stom-
ach upset, fatigue, and fever, nausea, yellowing of the eyes and skin,
lack of appetite as well as joint pain [10]. Occasionally, sero-positive
HBsAg individually are asymptomatic and this may be challenging as
the virus continues to spread and at the same time destroy the liver
of an infected host. Nevertheless, it is therefore very important that
proper diagnosis be carried out using specific markers other than the
use of mere signs and symptoms as a basis for prognosis and diagnosis
of the infection. The haematological and immunological state of HBV
infected patients is often neglected in routine diagnostic investigations
of those infected with the virus, especially in rural communities treat-
ment centers, which tend to worsen the already health complication
issues of the infected subjects. Hepatitis B is a viral infection of crit-
ical Public Health importance globally, though more prevalence rate
is recorded among the developing communities probably due to poor
health awareness campaign on personal hygiene and lack of function-
al health care infrastructure for prompt prognosis and diagnosis of the
pathogen. Nevertheless, it is strongly believed that availability of func-
tional health system and well trained health personnel would promote
fast treatment of the infected subjects, even as well as curtail the wide
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spread of the infection in a reasonable and significant manner in a
given locality. However, the potential infection of the liver by these
viruses may lead to the inflammation of the liver, also known as liver
cirrhosis. Nonetheless, in most rural communities within the Niger
Delta region, little or no attention is paid to assay or investigate the
impact and the association of Hepatitis B virus infection with respect
to some hematological parameters of patients who visit the health
facilities with myriads of signs and symptoms as such, there seems to
exist a huge gap of information and communication in this direction
of study, thus, the study would attempt to compare the hematologi-
cal parameters of the HBsAg sero-positive and sero-negative subjects.
Furthermore, an association would also be explored among the infect-
ed male and female subjects with respect to the impact of the virus on
some hematological profile of the subjects respectively.

It is therefore, strongly believed that data generated from the study
would stimulate much needed attention for government and relevant
health agencies to consider the broad spectrum management strategy
which would enhance the earlier detection of the virus and good treat-
ment option outcome of the infection.

Methodology
Study location

Subjects for this study were drawn from Ahoada East Local Gov-
ernment Area of Rivers State. It is located in the oil-rich Niger Delta
region of Nigeria. Its population according to the NPC [11] is about
178,279 with the indegenes belonging to the Ekpeye ethnic nationali-
ty. The occupations of the people include farming, trading and fishing.

Inclusion criteria

Subjects drawn for this study were persons of age 215 resident in
Ahoada Local Government Area and willing to give an oral consent to
partake in the study.

Exclusion criteria

Subjects who are less than 15 years were not allowed to participate
and those who could not provide the consent to participate were also
removed. The subjects must be a resident of the study location.

Ethical approval

The ethical approval was sought and approval was granted by the
Rivers State Hospital Management Board ethical communitee, Port
Harcourt.

Sample collection

A total of 1000 subjects were used in this study through conve-
nience sampling research design. Three milliliters of whole venous
blood was collected from the anticubital vein of each subject and were
dispensed into an Ethyl Diamine Tetra Acetic Acid (EDTA) bottle
with a proper mix, for haematological parameter assay (PCV, Hb and
WBC cell count). They were stored at 4 °C for analyses after the sep-
aration of the blood cells was done using well effective centrifuge at
1500 rpm per minute for 3-5 minutes

Experimental
Screening for HBsAg

Sera from all subjects were analyzed for hepatitis B surface anti-

gen (HBsAg) using the commercially available Acon HBsAg test strips
(Acon Laboratories, Inc. San Diego U.S.A). Manufacturer’s instruc-
tions were strictly adhered to. The Hepatitis B surface Antigen Rap-
id Test Strip (Serum) is a rapid chromatographic immunoassay for
the qualitative detection of hepatitis B surface antigen in serum. The
membrane is pre coated with antiHBsAg antibodies on the test line
region of the strip. During testing, the serum specimen reacts with
anti-HBsAg antibodies conjugated particles. The mixture migrates
upward on the membrane chromatographically by capillary action to
react with anti - HBsAg antibodies on the membrane and generate a
colored line. Kits used for the screening of HBV infection were inter-
dem with the kits recommended by WHO for low income resource
countries which Nigeria is inclusive.

Positive results

The presence of two distinct colored lines were observed. One line
was observed in the control region (C) while another line was in the
test region (T).

Negative results

The result was declared negative if there was one colored line on
the control region (C) and there was no apparent colored line which
appeared in the test region (T).

Invalid

The analysis was declared invalid if the control line failed to appear.
Insufficient specimen volume and poor procedural techniques are the
most likely reasons for false negative and positive results during the
analysis.

Haematological Examination of Blood Samples
Estimation of haemoglobin concentration

The hemoglobin levels of collected blood samples were estimated
using the cyanmeth-haemoglobin method [12]. Blood (0.02 ml) was
diluted with 5.0ml of Drabkin’s reagent. After 10 minutes, the colour
intensity of the solution was measured photometrically at 540 nm.
Water was used as blank. The haemoglobin level was obtained from
a calibration curve prepared with the aid of commercially available
standards.

Determination of packed cell volume

The packed cell volume values were determined using the micro-
hematocrit method [12]. The capillary tube was filled with homoge-
nized blood (70mm long and Imm wide) by capillary action leaving
approximately 10 mm unfilled. The empty end was sealed with a plas-
tic stopper. Centrifugation was carried out with haematocrit centri-
fuge (Microfield England) at 12,000rpm for 4 minutes. The packed cell
volume was read using a haematocrit reader scale.

White blood cell count estimation

The white blood cell count was determined using an improved
Neubauer (Assistant, Germany) counting chamber with TurK’s solu-
tion as diluent. Anticoagulated blood (0.02 ml) was diluted with 0.38
ml of Turks solution in a clean dry test tube. The improved Neubauer
counting chamber was charged with the solution with a clean pipette.
This was allowed to stand for five (5) minutes at room temperature.
The principle is based on the fact that the glacia acetic acid content
of the Turks solution destroys the red blood cell while the tincture of
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methylene blue stains the white blood cell which makes them more
visible to be counted [13].

Results

The results of this study showed that of the 1000 subjects, 14% were
HBsAg positive while 86% were negative (Figure 1). (Figure 2) shows
the percentage distribution of the study subjects based on gender.
46.4% were males while 53.6% were females. Also, of the sero-posi-
tive subjects, 40.7% were males, while 59.3% were females. The mean
WBC count of the subjects showed that, that of the sero-positive sub-
jects was 8.73x10%/1 while that of the negative subjects was 6.37x10%/1
(Figure 3). (Figure 4) shows that the mean Haemoglobin (Hb) value
of the infected subjects was 10.48 g/dl, while that of the non-infected
subjects was 11.54 g/dl. Mean PCV of the sero-positive subjects was
31.56% while that of the sero-negative subjects was 34.62% (Figure
5). The frequency of occurrence of HBsAg among the different age
groups was represented in (Figure 6). The figure shows that age group
25-34 recorded a higher percentage of HBsAg with 34.3%; while age
group 45-54 recorded the least with 9.3%.

Figure 1: Percentage prevalence of HBsAg among the subjects.

Figure 2: Percentage distribution of the collected samples and prevalence of HBsAg
among the genders.

Discussion

The body’s response to illnesses affects the serological, clinical and
haematological presentation of a pateint. This is because the ability
of the immune system to fight infections determines how severe the
illness will be [2]. The prevalence of HBsAg recorded in this study
was 14%. This is closely related to the 13.6% obtained by Musa et al.

[14] who carried out a similar study in Nigeria. However, the slight
difference observed may probably be due to sample size and method
of assay employed. Nonetheless, females had a higher prevalence rate
of 59.3% while males made up 40.7% of the total prevalence. A study
by Jeremiah and Tony-Enwin [15] carried out among University stu-
dents reported a higher percentage among males than females. This
difference may be attributed to the difference in location as the loca-
tion of the present study is a rural area and often made up of females
indulged in farming and other small scale businesses. Also, the higher
percentage (53.6%) of females involved in this study compared with
the 46.4% of male subjects may have probably contributed immensely
to this increased prevalence, recorded among the female subjects. Fur-
thermore, it is obviously no longer a big news that females are always
more in number when compared to the number of female to male
ratio in any gathering in our society, ranging from churches, schools,
markets and even in ceremonies. Thus, the aforementioned factors
may have accounted for the increase in female prevalence rate.

Figure 3: Mean WBC value of the subjects.

Figure 4: Mean Haemoglobin (Hb) value of the subjects.

Figure 5: Mean PCV value of the subjects.
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Figure 6: Percentage prevalence of HBsAg among the age groups.

The WBC count was higher in the infected individuals (8.73x10%/1))
when compared with the uninfected individuals (6.37x10%/1). This
however, is antonymous to the study carried out by Ajugwo et al,
[2] who recoreded lower WBC counts among infected subjects but
in consonace with the study by Onwusuanya et al. [16] who reported
higher WBC counts in sero-positive subjects. However, the impor-
tance of WBC count level can never be overemphesized as the cells
served as the defence machanism in our system especially, during the
abrupt of an epidemic outbreak, hence an increase in the white blood
cell count among the infectd subjects are not suprising as these cells
are potentially released to fight when a foreign body, otherwise known
as antigen enters the host cell to cause a disease condition.

One of the critical function of haemaglobin is to transport oxygen
round the tissues, organs and cells in our whole system. The cells or
tissues that is starved of oxygen is as good as a dead cell, hence may
not function effectively.

Haemoglobin concentration of the HBsAg sero-positive subjects
was lower (10.48 g/dl) than that of the sero-negative subjects (11.54
g/dl). This is in agreement with the study by Ajugwo et al. [2] who
reported lower Hb concentration (12.4 g/dl) of positive subjects com-
pared with the control (15.4 g/dl). Also studies by Onwusuanya et al.
(2017) [16] recorded lower Hb level which was also in consonance
with this present study.

This study recorded a decrease in PCV in the sero-postive indi-
viduals that than of the sero-positve individuals. This finding is syn-
onymous to the study carried out by Ajugwo et al. [2] who recorded
a lower PCV value (37.2%) among HBsAg infected subjects than the
uninfected subjects (45%). Onwusuanya et al.[16], also reprted lower
Hb concentration compared with HBsAg negative individuals. Mal-
nutrition, possible blood loss and well as infections have been linked
to low PCV values [17]. According to Goldsby et al. [18], the presence
of an infectious disease promotes the rise in WBC count because of
the infiltration of inflammations to the site of infection. Several stud-
ies in Nigeria maintained that mutliple sex partners, intravenous drug
use, sex at early age as well as homosexuality increases the risk and
occurrence of most sexually-transmitted diseases such as HBV and
HIV among youths [19,20].

Nonetheless, one strong outcome identified as weakness cum lim-
itation in the study was that the researchers did not analyse and count
the differential whilte blood cell count of the blood of the subjects,
such as lymphocyte, monocyte, basophil and eosinophil, even as their
staining reactions was not presented due to lack of fund. These would
have also helped to improve the novelty of the study. However, fur-
ther studies should consider these direction to enahnce the scope and

novelty of the work. However, the study was not sponsored by any or-
ganistion hence, lack of grant was very instrumental to non expound-
sion of the scope of work beyound self sponsorship financial capacity.
Nonetheless, the above limiting factors were noted for further studies
in these area in the nearest future

Conclusion

This study highlights the need to investigate haematological pa-
rameters as a routine assay in HBV positive individuals, as this will go
along way in the survival of these individuals.The results of this study
showed that of the 1000 subjects, 14% were HBsAg positive while
86% were negative. Also percentage distribution of the study subjects
based on gender revealed that 46.4% were males while 53.6% were
females. Also, of the sero-positive subjects, 40.7% were males, while
59.3% were females. The mean WBC count of the subjects showed
that, that of the sero-positive subjects was 8.73x10%/1 while that of the
negative subjects was 6.37x10%/1 Furthermore, the mean Haemoglobin
(Hb) value of the infected subjects was 10.48 g/dl, while that of the
non-infected subjects was 11.54 g/dl. Nevertheless, the mean PCV of
the sero-positive subjects was 31.56% while that of the sero-negative
subjects was 34.62% respectively.

As a means of prevention strategy of the spread of HBV, blood
should be properly screened before tranfusion outcome. However,
vaccines should be made available and individuals should be strongly
encouraged to be vaccinated in good time, even as well as increase
awareness advocacy on the risk factors of HBV infection in our rural
communities across the globe would help to reduce the pandemic in-
fection.
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