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1.1. Objective: Most hospital outpatients unaware of their Hepatitis B Virus (HBV) status could be
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seeking treatment for other different ailments in Kenya. To evaluate the HBV prevalence and the genetic

Corresponding author: diversity, the genetic analysis of the partial HBV S gene was conducted.
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1.2. Methods: Two hundred blood samples were collected from consenting outpatients who were una-

E-mail: ESongok@kemti.org sequences were then compared with reference sequences retrieved from the GenBank.

1.3. Results: Ten percent of subjects (20/200) were positive for HBsAg. Thirteen of the 14 isolates
(92.9%) belonged to HBV sub genotype A1 (HBV/A1). In all the 14 isolates either one or more muta-
tion was detected within Major Hydrophilic Region (MHR). The most occurring mutation was S114T
which appeared in 13 of 14 isolates. No known mutations associated with occult HBV infection or

vaccine escape were observed.

1.4. Conclusion: Ten percent of outpatients at MTRH could be a source of unaware HBV transmission
in the community. HBV/A1 remains the most predominant genotype. The findings that the HBsAg
mutations in MHR were observed in all isolates revealed the importance of monitoring the MHR
mutations in this country. The development of an optimized HBV screening, vaccine program and a

monitoring system of MHR mutation are urgently needed in North Rift Kenya.
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3. Introduction

Global estimates in the year 2015 suggest that quite 2 billion people are infected with Hepatitis
B Virus (HBV) and 250 million of those people are chronically infected, of which 65million live
in Africa [1, 2, 3].

The Prevalence of HBV among the rural population in Kenya stood at 8.8% in the year 2011 [4] while
that of pregnant women attending antenatal clinic at Moi Teaching and Referral Hospital (MTRH) in
Eldoret, North Rift Kenya stood as 9.3% in the year 20006 [5].
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HBYV exhibits genetic variability with an estimated rate of 1.4-3.2 x
107’ nucleotide substitution per site per annum [6]. The genetic vat-
iability has resulted in emergence of ten HBV genotypes (A-]) that
differ in more than 8% of the genome and their sub genotypes [7, 8.
HBYV genotypes play a role in both course of infection and treatment
management [9]. Genotypes exhibit structural and functional differ-
ences which can have an effect on how an HBV-infected person re-
sponds to treatment against the virus. It can also have an influence
on the manifestation, severity and vaccination against the virus [7,
10]. In addition to HBV genotype diversity, genomic variation on
HBYV surface antigen (HBsAg) has led to description of mutations
with considerable effect. Mutations within the HBsAg central region
namely Major Hydrophilic Region (MHR), amino acid (a.a.) substitu-
tions at 99-169; have been shown to be related with failure of HBsAg

detection, antiviral resistance and vaccine escape [11, 12].

Previous studies have shown a high prevalence of HBV among pop-
ulations in North Rift Kenya [13]. There is limited information on
prevalent genotypes in many African countries including Kenya [3].
There could be more genetic diversity expected in Kenya since the
presence of various HBV genotypes have been reported in Africa
[14, 15, 16]. The aim of this study was to establish the HBV gen-
otypes, associated mutations and HBV/HIV co-infections among

outpatient attendees at MTRH in North Rift Kenya.
4. Materials and Methods

This was a cross-sectional study involving 200 outpatients who were
unaware of their HBV or HIV status seeking treatment at MTRH in
Eldoret, Kenya during the period between September 2015 and Oc-
tober 2016. The recruited study subjects were aged between 18 and
82 years. Majority of the outpatients (53%) were female. The median
age of study participants was 35years, with a range of 18 to 82 years.
After informed consent and ethical clearance from Scientific and
Ethical Review Unit of Kenya Medical Research Institute (KEMRI),

blood samples were collected from consenting participants.
4.1. Serological Assays

The serum obtained from the blood samples was tested for the pres-
ence of HBV surface antigen (HBsAg) using Hepanostika® ultra 11
HBsAg (Netherlands) kit according to the manufacturer instruction.
For anti-HIV antibody (Ab) screening, Vironostika® HIV Uni-Form
II Ag/Ab Enzyme Linked Immune Sorbent Assay (ELISA) kit (Bio-
Merieux®, Boxtel, Netherlands) was used as instructed by manufac-

turer.

4.2. Deoxyribonucleic Acid (DNA) Extraction and Amplifica-
tion of HBV S-Gene
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Viral DNA was extracted from 200pL of serum using the QIAamp®
DNA Blood Mini Kit (QIAGEN® GmbH, Hilden, Germany) ac-
cording to the manufacturer's instructions, and eluted in 100ul buff-

et. Eluted DNA samples wete stored at -40°C until use.

Nested Polymerase Chain Reaction (PCR) was performed to amplify
part of HBV S-gene. The first PCR was done using primers S1F (5’-
TCC TGC TGG TGG CTC CAG-3) and S1R (5-CGT TGA

CAT ACT TTC CAA TCA A-3). Second PCR was carried out with
primers S2F (5-ACC CTG YRC CGA ACATGG A-3%) and S2R (5-
CAA CTC CCA ATT ACA TAR CCC A-3’). Amplification condi-
tions were initial denaturation at 95°C for 7min, followed by 35 cycles
of 45sec at 94°C denaturation, 30sec at 46°C annealing, and 2min at
72°C extension, followed by a final extension of 7min at 72°C; using
Applied Bio systems® Thermal Cycler (Bio-Rad Lab, Singapore).
Cycling parameters for the second PCR remained the same as in the
first one except that the annealing temperature was increased to 50°C.
In order to prevent PCR carryover contamination strict care and pro-

cedures was implemented as previously mentioned [17].
4.3. DNA Sequencing

Big Dye Terminator v3.1 Cycle Sequencing Ready Reaction Kit was
then used for bi-directional sequencing with ABI PRISM® 3730
DNA Analyzer (Applied Bio systems®, CA, USA). The second pair
of primer (S2F and S2R) was used for sequencing.

4.4. Sequence Analysis and Genotyping

Multiple sequence alignment was conducted using ClustalW¥W im-
plemented in MEGA-7 (Molecular Evolutionary Genetics Analysis
version 7) [18]. HBV genotypes were determined with phylogenet-
ic analysis of aligned sequences in comparison to HBV reference
sequences retrieved from GenBank. Phylogenetic tree construction
was done basing on Neighbor-Joining method using Kimura-2 pa-
rameter model and estimation of the tree reliability using bootstrap
method of 1000 replicates. All of these processes were done using
MEGA-7 [19]. Visualization of the tree was done using Tree View
program. The accession numbers of HBV isolates sequenced in this
study have been deposited in GenBank as MK177878-MK177891.

4.5. Mutation Analysis

Amino-acid sequences obtained from translation of DNA sequenc-
es were compared with known wild type (ALG02604.1), to analyze
presence of mutations within the MHR. The mutation pattern was
assessed based on published reports [20, 21] using GENETYX®

ver.9.

4.6. Statistical Analysis
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SPSS® (Statistical Package for the Social Sciences) ver. 22 (IBM Cot-

poration, Armonk, NY, USA) was used as tool for statistical analysis.

Categorical data were analyzed using the Chi-square test. A p-value

of <0.05 was considered statistically significant.

5. Results

Out of the 200 samples, 20 (10%) were HBsAg positive. The anti
HIV-Ab was found in 10% (2/20) of the HBsAg positive samples.

5.1. HBV Genotype

HBYV partial S-gene was successfully amplified and sequenced from
14 of 20 HBsAg positive samples. Based on phylogenetic analysis
of the 14 isolate sequences with reference sequences obtained from
GenBank (Figure 1), 13 (92.9%) of the isolates classified into sub
genotype A1 (HBV/A1), while 1 (7.1%) of isolates categorized into
sub genotype D1 (HBV/D1). None of the sequence isolates from

this study classified with the recombinant strains sequences.
5.2. Mutation in HBV S-region

In all the 14 isolates either one or more mutation was detected within
the MHR (Figure 2). The most occurring amino acid substitution
within the MHR was S114T which appears in 13/14 isolates (Table
1). No known mutations associated with occult HBV infection or

vaccine escape were observed.
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Figure 1: Phylogenetic analysis of HBV S-gene region among outpatients at
MTRH in North Rift Kenya. The samples obtained from this study are written
in red.
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Figure 2: Distribution of amino acid substitutions (mutations) detected within
the major hydrophilic region (MHR) of HBV S-gene among 12 genotype Al iso-
lates aligned with a reference sequence (ALG02604.1) retrieved from GenBank.

Table 1: Distribution of mutations in partial HBV S-gene among isolates from
outpatients at MTRH.

SB\./ S-gene Mutation Sample/Sequence Identification
egion

Q101R SK.09,15

L109M SK.06

L109P SK.08
MHR (a.a|S113T SK.01
positions  99- S114T SK.01,02,04,05,06,07,08,09,10,11,12,
169) 14,15

T118M SK.09

G119R SK.09

K122R SK.09,15

6. Discussion

Kenya is a country with high HBV carrier among the blood donors

[22] and neighboured by countries with variety of HBV genotypes
distribution. However, there is still limited report regarding the mo-
lecular study of HBV among outpatient attendees in different hos-
pitals in Kenya available. Therefore, in this study we determined the
prevalence, genotype distribution and mutational patterns of HBV

isolates from outpatients at MTRH in North Rift Kenya.

In this study, 10% of the samples were HBsAg positive and the an-
ti-HIV Ab was found in 10% of the HBsAg positive samples. This
finding agrees with previous studies that have shown a high preva-
lence of HBV among populations in North Rift Kenya [13]. Chronic
HBYV infection affects 10% of individuals living with HIV worldwide
and 6% in Kenya with the majority of these individuals living in low-

and middle-income countries [23-25].

Our study demonstrated the presence of genotype A sub genotype
A1 (92.9%) and genotype D sub genotype D1 (7.1%) among MTRH
outpatients. The predominance of genotype A is consistent with re-
cent HBV genotype distribution studies in other parts of Kenya like
Nairobi, Kericho and Mombasa [13, 26, 27]. The HBV genotypes
show a definite geographical distribution in Africa, with genotype A
predominating within the South-East, genotype D within the North
and genotype E within the West [7]. HBV genotype A has been re-



ported to be predominant in Kenya [26, 28], Uganda [29] and Tanza-
nia [30], while genotype D is prevalent in Sudan [31, 32] and Egypt
[33]. Knowing about the predominant HBV molecular variants pres-
ent at specific area is significant for the assessment of diagnostic

capabilities and vaccine efficacy [34].

Amino-acid substitutions at MHR are associated with immunological
pressure resulting from both natural and HBV vaccination [11, 21].
Mutations at MHR are shown to be connected with diagnostic prob-
lems, emergence of vaccine-escape mutants, and HBV immune glob-
ulin medical care failure [11-12, 21]. The mutation analysis of our
study showed that all 14 isolates harboured amino-acid substitutions
within the MHR. Another study conducted on HBV/HIV mono-or
co-infected Ethiopians reported prevalence of immune-escape mu-
tants at totally different amino-acid positions [35]. G145R has been
found in various studies shown to contribute to occult HBV infec-
tion [29]. There was no G145R mutation found in the samples se-
quenced and this may be a rare mutation in Kenya. These findings of
mutations in the MHR in our study which represents immune escape
variants should be taken into account as there is a possibility for these
variants to unfold more and consequently influence immunogenic ef-
ficaciousness and treatment strategy within the country. The present
study suggests that the outpatients at MTRH may develop chronic
sequelac of HBV infection and could be a source of unaware HBV

transmission in the community.

The participants of this study were outpatients who were seeking
treatment for other different ailments at the hospital and were not
aware of their HBV or HIV status. Since testing for HBV and gen-
otype determination is not routinely done in Kenya, the population
could be exposed to a potential chronicity of infections due to the
presence of asymptomatic HBV mono-and HBV/HIV co-infected
people indicating a long standing transmission of these viruses cir-
culating in the population without notice. This could consequently
lead to development of advanced diseases due to HBV and HIV
over time. Therefore HBV testing would be important especially in
the implementation of diagnostic measures in the population. And
there is a need for hospitals to advise patients on the importance

of knowing their HBV status and getting vaccinated against HBV.

HBYV genotyping that was previously considered a research tool has
been suggested as an important element to guide the selection of
therapy by several investigators and national professional associa-
tions [36]. Genotype Al has been reported to be associated with
high rates of hepatocellular carcinoma in sub-Saharan Africa [37].
Genotype information of chronic HBV infections enables practicing
physicians to identify those patients at risk of disease progression

and to determine the appropriate and optimal anti-viral therapy [38].
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Thus our study will become an input in narrowing the existing gap of

HBYV molecular studies in Kenya.
7. Conclusion

Ten percent of outpatients at MTRH could be a source of unaware
HBV transmission in the community. HBV/A1 temains the most
predominant genotype. The findings that the HBsAg mutations in
MHR were observed in all isolates revealed the importance of mon-
itoring the MHR mutations in this country. The development of an
optimized HBV screening and vaccine program and a monitoring

system of MHR mutation are urgently needed in North Rift Kenya.
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