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ABSTRACT

Background: Africa and Asia remain the continent most affected by viral hepatitis B with more than1
million deaths per year. These deaths are due to complications such as cirrhosis and hepatocellular
carcinoma. Several studies have shown that the rate of progression of hepatitis B to cirrhosis and liver
cancer is related to the virus genotypes. Previous analyses of hepatitis B virus genome have revealed
10 genotypes (A-J) with distinct geographical distribution worldwide. Some studies have shown that the
genotype E is predominant in West Africa. In Céte d'Ivoire, few data exist on the genotypes circulating.
The presence of genotypes A, B, C and E has been proven but not their involvement in the development
of liver complications. Aim of study: To determine the hepatitis B virus genotypes circulating in
asymptomatic and symptomatic carriers and to establish correlation between genotypes and clinical out
come in Céte d'lvoire. Place and duration of study: Patients were recruited in different hospitals in
Cdte d'lvoire and study was conducted in the National Reference Center for Viral Hepatitis of the
Institute Pasteur from April 2010 to February 2013. Methodology: The study examined samples from
754 subjects using serological and molecular techniques. PCR and multiplex-nested PCR, using type-
specific primers, were carried out to determine genotypes of hepatitis B virus in the study samples.

Results: Hundred thirty nine were HBsAg-positive. Out of the 139, 49% were asymptomatic and 51%



were symptomatic. Among the HBsAg-positive, the average age was 41years with 38.85% having HBV
DNA in their blood samples. Sixty-four point eight percent of the latter were typeable with 97.1% as
genotype E and 2.9% as genotype B. Conclusion: This study revealed a predominance of genotype E

of HBV and revealed that genotype E was associated (P= 0.03) with clinical Outcome.
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INTRODUCTION

Hepatitis B virus is a global public health probleltore than 4 billion people had contact
with Hepatitis B virus worldwide [1] including 35@illion who are chronic carriers [2].

Africa and Asia remain the mosbntinent affected with more thanl million deatles pear

[3; 4].These deaths are due to complications swschirahosis and liver cancer [5].Several
studies have shown that the rate of progressidiephtitis B to these complications is related
to the virus genotypes [6]. To date 10 genotypeto(8) have been described: 4 genotypes (A
to D)[7;8]; 2 genotypes (E —F)[9];1 genotype (G}f10genotype (H)[11hnd 2 genotypes (I-
J)[12]. A previous study showed that virus with ggme A was more virulent than virus with
genotype C which was also more virulent than thaisie genotype B [13; 14; 15]. Virus with
genotype Dhas been associated with acute fulminant forms epatitis B [16] There is
insufficient information concerning the involvemeoit the other genotypes in the disease
evolution.Their role in the clinical outcome of lagitis B remains unclear or not well
understood.

Studies conducted on Hepatitis B in Cote d’lvoievealed 9% prevalence of HBSAg in
pregnant women [17] and 12.5% among blood dond}% But hepatitis B genotypes have
not been well documented. Only few data exist @dhnotypes of circulating Hepatitis B

Virus.



The aim of this study was to identify Hepatitis iBu¢ genotypes circulating in asymptomatic
and symptomatic carriers and to establish a passi$ociation between HBV genotype and

clinical outcome in Cote d'lvoire.

MATERIALS AND METHODS

This cross-sectional study was conducted from AZ0iL0 to February 2013 at the National
Reference Center for Viral Hepatitis of the Inggt®asteur Cote d’lvoire. The study involved
2 groups of participants asymptomatic participants in whom HVB detectioaswortuitous
and symptomatic carriers comprising chronic casriand liver cancer patients. These
voluntary patients were enrolled in different haoalsiin Cote d’lvoire.

The protocol was approved by the National CommitteEthics and Research (NCER).

Only HBsAg positive patients were selected fortartwork.

Blood samples (5ml) were collected from patieptssierological and molecular testing: Two
aliguot have been done from each sample. one wiibaagulant and the second without to
make plasma and serum respectively.Sera samplgmrpek for serological testing were
stored at -28C while plasma samples prepared for molecularrgstiere stored at -8Q
until use.

Sera were tested by enzyme- linked immunosorbesayagELISA) commercial Kits
[MONOLISA Ag HBs ULTRA Biorad (Biomédis, France)lof HBsAg detection. The
Promega Cat # A1125 DNA purification kit (MadisdW,j, USA) was employed for DNA
extraction from plasma samples according to theuf@turer’s instructions. A PCR HBV
DNA was realized to select positive samples. Amqt@duct of the PCR positive were used
for the genotyping assay. A genotyping system basedultiplex-nested PCR using type-
specific primers was employed in assigning genaypé¢hrough F based on pre-Slthrough S

genes of the HBV genome [19]. The sequences of p@Rers used in this study are shown



in Tablel. The P1 and S1-2 were universal outangns. Primer B2 was used as the inner
sense primer with a combination of other anti-sgurg®ers for genotypes A, B, and C in a
multiplexing system called “Mix A”. Primer B2R wassed as the anti-sense inner primer with
a combination of sense primers for genotypes DndEFRin a multiplex system called “Mix
B”. The genotype specific primers have been desidrased on the conserved nature of those
sequences within a genotype and poor homology thilsequences derived from other HBV
genotypes

The first PCR was carried out in 4b reaction mixture containingl (50uM) each outer
primer, JuL (10uM) each dNTP (Promega, USA), 1 of 5X PCR buffer, 3L MgCI2,
0,2uL Taq DNA Polymerase (Promega, USA), andL5of extracted DNA. The thermocyclic
parameters were 95°C for 5 min, followed by 40 egadonsisting of 94°C for 1 min, 55°C for
1 min and 72°C for 2 min.

Two second round PCRs were performed for each sgropke with the common universal
sense primer (B2)and type specific primers for ggmes A, B,C in “Mix A” and the other
with the common universal anti-sense primer B2R tgpé specific primers for genotypes D,
E, F in “Mix-B".

Reaction mixtures of the second multiplexing P@GRte&ms contained pL of the extracted
product, 1uL of each primer, AL (10 uM) dNTP, 5X PCR buffer,3iL MgCI2 and 1uL of
Taq DNA Polymerase (Promega, USA).

The cyclic parameters were 94°C for 5 min, folldviy20 cycles consisting of 94°C for 20 s,
58°Cfor 20 s and 72°C for 30 s for “Mix A” and 94R€ 20 s, 58°C for 20 s and 72°C for 30 s
for “Mix B”.

The two Mix have passed on only one program comtgidifferent parameters. Each sample
was visualized on an ethidium bromide (0.7mg/mdjretd2% agarose gel. Genotype of each

sample was identified (Figure 2)



Table 1: Primer sequences used for this study.

Primers| Sequences Position

Py 5-TCA CCA TAT TCT TGG GAA CAA GA-3 nt 2823-2845
Si2 5'-CGA ACC ACT GAA CAA ATG GC-3 nt 685-704
B2 5-GGC TCM AGT TCM GGA ACA G™-3’ nt 67-8€
BA1R | 5- CTC GCG GAG ATT GAC GAG ATG -3 nt 11:-134
BB1R | 5- GGT CCT AGG AAT CCT GAT GTT 3 nt 165-18¢€
BC1R |5-CAG GTT GGT GAG TGA CTG GAG -3 nt 297¢-299¢
B2R 5- GGA GGC GGA TYT GCT GGC A-3 nt 307¢-3097
BD1 5-GCC AAC AAG GTA GGAGCT-3 nt 297¢-299¢
BE1 5- CAC CAG AAATCC AGATTG GGA CCA-3 nt 2955-297¢
BF1 5-GYT ACG GTC CAG GGTTACCA-3 nt 3032-3051

Mix A: Type A-68bp, Type B-281 bp, TypeC-122 bp;

Mix B: TypeD-119 bp, Type E-167 bp, Type F-97 bp.

RESULTS

754 patients were chosen from different hospitalsiarth, south, east, west and central of
Cote d'lvoire. The patients from the south with2236 (175/754) and 55.70% (420/754)
(Figure 1)were the most numerous of the patients select2@10 the beginning of the study.

Lowest recruitment rate was realized in 2011. OhB®P patients forming 49% (68/139)

asymptomatic and 51% (71/139) symptomatic subjectse selected to follow the study



because of their serology HBsAg positive. Among giomatic subjects, 23.9% (17/71) had
liver diseases while 76.1% (54/71) chronic carriers

The subject male were dominant with a sex ratid.86 (80/59). Average age was 4lyears,
ranging from 2 to 90 years. 38.8% (54/139) had HBMA and 61.2% (85/139) were
negatives PCR. Genotyping of 54 samples revealegeBdtypes E (62.95%), 1 genotype B
(1.85%) and 19 non-typeable (35.2%). 32 (59.2%dhef54 positive patients on PCR were
symptomatic and 22(40.8%) were asymptomatic.

In samples of asymptomatic subjects, we found10 Hjgviotype E and 12 non-typeable
against 24 HBV genotype E and 7 non-genotypable Bsamples of symptomatic subjects.
There was a high prevalence of genotype E in symatic subjects than in asymptomatic
Khi2 and Fisher exact test revealed a significativterence between genotype E and
symptomatology (Odds ratio 3.60 (95%CI: 1.129-18)46= 0.05; P= 0.03). That means
HBV genotype E was associated to clinical outcome.

Figure 2 shows some photo of gel of nested PCR.
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Table 2: PCR and genotyping results

Type of PCR Genotypes
population

Negative Positive Genotype E  Genotype B Non-tyfeab
Asymptomatic| 46 22 10 00 12
Symptomatic | 39 32 24 01 07
Total (%) 85 (61,2) 54 (38,8) 34 (63) 01 (1,8) 39,0)




Table 3: Genotype E and clinical outcome

Genotype E Others (no-typable +-

Genotype B)

Symptomatic 24 8

Asymptomatic 10 12

P=0.03; Odds Ratio is 3.60 (95%CI: 1.129-11.478).

DISCUSSION

The patients from the south were the most numenaths 23.21% (175/754). This could be
explained by the geographical location of differegdruitment centers located in the South of
the country. The low recruitment rate achieved 012 could be explained by politico-
military crisis in Cote d’ivoire.

This study concerns asymptomatic and symptomatidecs only HBsAg positive. Both
groups of participants were statically comparafleo population groups are in almost
identical proportions (51% symptomatic and 49% gstgmmatic. The males were dominant
with a sex-ratio of 1.35. This sex-ratio was lowleain that obtained in Soudan in 2013[20].
The average age was 41 years old against 45 yb&sed by study led in Soudan. This
difference is probably due to the sample size.

In our study, HBV DNA was detected in 38.8% (54/[LR8ver than 65.4% (17/26) obtained
by Ferreira et al. (2006) [21]. This differencedise to the large sample and the different

methods used. They worked on1095 patients whilevarked on754.



HBYV infections among both groups of patients waedpminantly caused by the genotype E.
However, although the genotype specific multipl&RPmethod described in this study was
already validated, it was not possible to verifyl aalidate the genotypes of the PCR bands
obtained in this study by DNA sequencing due tariitial constraints.

In Céte d’lvoire, the community prevalence of HBMection is considered high based on
serology markers even none general study havelbdeBased on previously study, the HBV
prevalence was 9% in pregnant women (Chaucin 20@2) and12.5% in blood donors (Kpa
et al.2007). DNA PCR revealed 38.8% (54/139) posiand61.2% (85/139) DNA negatives
patients. This high prevalence of DNA negative haen due perhaps to the conventional
method we use and the conservation process saifipdeproportion of DNA positive was
lower than that obtained in a study carried outuanda Angola by Fatima Valente [22] who
obtained 53% (41/77) DNA in 77 HBsAg positive. Aoting to the genotyping, we found
64.8% (35/54) genotypes positive against 97.5%@0sbtained in Angola (2010). Genotype
E represented 97.1% (34/35) against 87.5% (35/M@imed in Angola. But Genotype E was
present in both population (asymptomatic and sympta). The methodologies used would
explain that difference. It also may be due todifference in sample size in both studies.
Our results corresponding to those obtained by “Hogthat indicated genotype E is was
predominant in west Africa. It is the same conwictfor Yu Liu[23] who reported genotype E
was almost entirely restricted to Africa.

Genotype E found in both categories of populati@s @istributed in different proportions: In
asymptomatic we had 18.5 % (10/54) genotype E ag&@a% (7/30) in asymptomatic in
Soudan (2010). And In symptomatic we had 44.5%5@24against 46% (32/69) in Soudan.
The difference would be explained by the differgmbportion of the two groups of

population.



Previously studies indicated the presence of gpestyA, B and C in Cote d’lvoire [24] even
genotype E is predominant. As studies conductedtirer countries which established
correlation between genotype and clinical outcothés study conducted in our country
suggested that infection with genotype E led toicdil outcome (P=0.03 & and Odds Ratio
of 3.60 (95%CI: 1.129-11.478)). Though truly, gemat E of HBV was significantly
associated with clinical outcome, those with ggpetE of HBV were more likely to have
had symptomatic HB; and that they had 3.6 timesitgrelikelihood of being symptomatic
than the asymptomatic patients.

We found that the genotype E was present in 7QB2417) of patients with liver deases.
This situation would be indicative of the implicati of the HBV genotype E in hepatic
complication. Previous studies indicated genotypés Exclusively found in Africa or in
African descendants living worldwide [25;26;27;28]ithin Africa, it has a higher prevalence
in Western African countries, including SenegalteCd'lvoire, Ghana, Nigeria and Namibia
[29; 30;31;32;33]. In our study, most of the HB\bIlates belonged to genotype E, which
supports the idea that this is the most prevalenbtype in West Africa.

CONCLUSION

In conclusion, we observed the circulation of HB&hgtypes E and B in Cote d’lvoire with a
predominance of the genotype E and a high proportd asymptomatic carriers. The
genotype E abounds with significant role in thaickl evolution of the disease. Likewise, we
observed the circulation of non-typeable strainalriequires a molecular characterization of
complete HBV nucleotide sequences from Cote d’'Bioirhis will enable the assessment of

their genetic variability, possible molecular sigmas and patterns of mutations.
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