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ABSTRACT 

 

Study design : Africaand Asiaremains thecontinentmost affected by Viral Hepatitis Bwith 

more than1 milliondeaths per year. These deaths are due to complications such as cirrhosis 

and hepatocellular carcinoma. Several studies have shown that the rate of progression 

ofHepatitis Bto cirrhosis andliver cancer is related tothevirusgenotypes. Previous analysesof 

hepatitis B virus genome have revealed 10 genotypes (A-J) with distinctgeographical 

distribution worldwide.Studies have shown that the genotype E is predominant in West 

Africa.In Côted'Ivoire,little dataexist onthe genotypescirculating.The presence 

ofgenotypesA,B, C andEhas been provenbut nottheirinvolvementin the developmentof 

livercomplications.Aim of study : To determine the hepatitis B virus genotypes circulating in 

asymptomatic and symptomatic carriers and to establish correlation between genotypes and 

clinical outcomein Côte d’Ivoire.Place and duration of study : Patients were recruited in 

different hospitals in Côte d’Ivoire and study was led in theNationalReference Center forViral 



Hepatitisof theInstitute Pasteur from April 2010 toFebruary 2013.Methodology: The study 

examined samples from 754 subjects using serological and molecular techniques.Simplex 

PCR and multiplex-nested PCR using type-specific primers were carried out to determine 

genotypes A to F. Results:  139 were HBsAg positive.Out of 139them, 49%were 

asymptomatic and51%were symptomatic. Themalewas dominantandthe average agewas 

41years;38.85 % hadHBVDNA. 64.8% of cases weretypeable with 97.1% genotype E and 

2.9% genotype B.  35.2%of the strains werenon-typeable.Conclusion: This study revealeda 

predominance ofgenotypeE of HBV and revealed that genotype E was associated (P= 0.03) 

with clinical Outcome. However, the high number of non- typeableHVB DNAs 

probablyrequired amplification of the whole genome. 
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INTRODUCTION 

HepatitisB virusis a globalpublic health problem. More than 4billion peoplehadcontact 

withHepatitis B virusworldwide [1] including350 millionwho are chronic carriers [2]. 

Africaand Asiaremain thecontinentmost affectedwith more than1 milliondeaths per year [3; 

4].These deathsare due tocomplications such ascirrhosis andliver cancer [5].Several studies 

haveshown that the rateof progression ofHepatitis Bto thesecomplications is related to the 

virus genotypes [6]. To date 10 genotypes (A to J) have been described: 4 genotypes (A to 

D)[7;8]; 2 genotypes (E –F)[9];1 genotype (G)[10];1 genotype (H)[11] and2 genotypes (I-

J)[12]. Previous studiesshowed thatgenotypeAvirus was morevirulent than genotype C virus 

whichwas also more virulent than genotype Bvirus [13; 14; 15]. Genotype Dhas been 

associated withacutefulminantformsofHepatitis B [16].There is dearth of information on the 

roles of other genotypes in the clinical outcome of hepatitis B viral infection.Their role  in the 

clinical outcome of hepatitis B remains unclear or not well understood. 

For instance - In Côte d’Ivoire, many studies have been conducted which reported 9% 

prevalence of HBsAg in pregnant women[17] and 12.5% among blooddonors 



[18].Buthepatitis B genotypes have not been well documented. Onlyfew dataexist 

onthegenotypes of circulating Hepatitis B virus.                                 .                          

The aim ofthis study was toidentifyHepatitis B virusgenotypescirculatingin asymptomatic and 

symptomatic carriers and to establish a possible association between HBVgenotype and 

clinical outcome in Côted'Ivoire. 

 

MATERIALS AND METHODS 

This wasacross-sectional study conductedfrom April 2010 toFebruary 2013 at 

theNationalReference Center forViral Hepatitisof theInstitute Pasteur Côte d’Ivoire. Thestudy 

involved2 groups ofasymptomatic participants in whom HVBdetectionwas fortuitousand 

symptomatic carriers comprisingchroniccarriers andliver cancer patients.These patientswere 

enrolled in varioushospitals in Côte d’Ivoire.The participants gave written informed consents; 

the informed consent forms were obtained from all of them. 

The protocol was approved by the National Committeeof Ethics andResearch (NCER). 

OnlyHBsAgpositive patientswere selected forfurther work. 

 Blood samples (5ml) were collected from patients for serological andmolecular testing: from 

each patient two aliquot have been done; one with and one without anticoagulant to make 

plasma and serum respectively.Serum samples prepared for serological testing were stored 

at -20⁰C while plasma samples prepared for molecular testing were stored at -80⁰C until 

used. 

The sera weretested by enzyme- linked immunosorbentassay (ELISA) commercial kits 

[MONOLISA AgHBs ULTRA Biorad (Biomédis, France)] for HBsAg detection. The Promega 

Cat # A1125 DNA purification kit (Madison, Wi, USA) was employed for DNA extraction from 

plasma samples according to the manufacturer’s instructions. A thirst simplex PCR HBV 

DNA was realized to select positive samples.  And a product of thePCR positive were used 

for thegenotyping assay. A genotyping system based onmultiplex-nested PCR using type-

specificprimers was employed in assigninggenotypes A through F based on pre-S1through S 

genes of the HBV genome [19]. The sequences of PCR primersused in this study are shown 



in Table1. TheP1 and S1-2 were universal outer primers.Primer B2 was used as the inner 

sense primerwith a combination of other anti-senseprimers for genotypes A, B, and C in 

amultiplexing system called “Mix A”. PrimerB2R was used as the anti-sense inner primerwith 

a combination of sense primers forgenotypes D, E and F in a multiplexingsystem called “Mix 

B”. The genotype specificprimers have been designed based on theconserved nature of 

those sequences withina genotype and poor homology with thesequences derived from other 

HBV genotypes. 

The first PCR was carriedout in 45 µL reaction mixture containing1µL (50µM) each outer 

primer, 1µL (10µM) eachdNTP (Promega, USA), 10 µL of 5X PCR buffer, 3µL MgCl2, 0,2µL 

Taq DNA Polymerase(Promega, USA), and 5 µL of extractedDNA. The 

thermocyclicparameters were95ºC for 5 min, followed by 40 cyclesconsisting of 94ºC for 1 

min, 55ºC for 1 minand 72ºC for 2 min.  

Two second round PCRswere performed for each sample, one withthe common universal 

sense primer (B2)and type specific primers for genotypes A, B,C in “Mix A” and the other 

with the commonuniversal anti-sense primer B2R and typespecificprimers for genotypes D, 

E, F in “Mix-B”. 

 Reaction mixtures of the secondmultiplexing PCR systems contained 5 µLof the extracted  

product,     1 µL of eachprimer, 1µL (10 µM) dNTP, 5X PCR buffer,3 µL MgCl2 and 1 µL of 

Taq DNAPolymerase (Promega, USA). 

 The cyclicparameters were 94ºC for 5 min, followed by20 cycles consisting of 94ºC for 20 s, 

58ºCfor 20 s and 72ºC for 30 s for “Mix A” and 94ºC for 20 s, 58ºC for 20 s and 72ºC for 30 s 

for “Mix B”.  

The twoMix have passed on only one program containing different parameters. Each sample 

was visualized on an ethydium bromide (0.7mg/ml) stained2% agarose gel. Genotype of 

each sample wasidentified. 

 

Table 1: Primer sequences used for this study. 

 



Primers Sequences Position 

P1 5’-TCA CCA TAT TCT TGG GAA CAA GA-3’ nt 2823-2845 

S1-2 5’-CGA ACC ACT GAA CAA ATG GC-3’ nt 685-704 

B2 5’-GGC TCM AGT TCM GGA ACA GT-3’ nt 67-86 

BA1R 5’- CTC GCG GAG ATT GAC GAG ATG T-3’ nt 113-134 

BB1R 5’- GGT CCT AGG AAT CCT GAT GTT G-3’ nt 165-186 

BC1R 5’- CAG GTT GGT GAG TGA CTG GAG A-3’ nt 2979-2996 

B2R 5’- GGA GGC GGA TYT GCT GGC AA-3’ nt 3078-3097 

BD1 5’-GCC AAC AAG GTA GGA GCT -3’ nt 2979-2996 

BE1 5’- CAC CAG AAA TCC AGA TTG GGA CCA – 3’ nt 2955-2978 

BF1 5’- GYT ACG GTC CAG GGT TAC CA – 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 

A total of754patientswererecruitedfromvarioushospitalsfrequented bypatients fromnorth, 

south, east, westandcentral Côted'Ivoire. The patients from the south were the most 

numerous with 23.21% (175/754) (Figure 1).55.70% (420/754) of the patients were recruited 

in 2010 where the study has begun. Lowestrecruitment ratewasrealizedin 2011. Only139 

patients consisting of 49% (68/139) asymptomatic and 51% (71/139) symptomatic subjects 

were selected to follow the study because of their serology HBsAg positive. Of the 

symptomatic subjects, 23.9% (17/71) had liver diseases while 76.1% (54/71)chronic carriers. 

Themalewas dominantwitha sex ratio of1.35(80/59).The average agewas 41years, 

rangingfrom 2 to90 years.38.8%(54/139)hadHBVDNA and 61.2% (85/139) were negatives 

PCR. Genotyping of54 samplesrevealed34genotypesE (62.95%), 1 genotypeB(1.85%) and 



19 non-typeable(35.2%). 32 (59.2%) of

and 22(40.8%) were asymptomatic.

In samples of asymptomatic subjects we found10 HBV genotype E and 12 non

typeableagainst 24 HBV genotype E

subjects. 

There was a high prevalence ofgenotypeE

Khi2 and Fisher exact test revealed a significative difference between genotype E and 

symptomatology (Odds ratio3.60 (95%CI: 1.129

HBV genotype E was associated to clinical outcome.

 Figure 2 showssome photo of gel 

 

 

Figure 1:Distributiondiagramofpatientsby region

Nowhere participants are not living and are not from Côte d’Ivoire. 
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high prevalence ofgenotypeEin symptomaticsubjects than in asymptomatic

Khi2 and Fisher exact test revealed a significative difference between genotype E and 

3.60 (95%CI: 1.129-11.478); α= 0.05; P= 0.03). That means 

genotype E was associated to clinical outcome. 
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Figure 2:Ethidium bromide stained 2% agarose gel indicating different genotypes

Corresponding to thesamples through 1
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Bands with distinct sizes according to the migration pattern of a 200 bp marker (Biomérieux, 

France.The different results will be showed in ta

 

Table 2: PCR and genotyping results

 

Type of 

population 

PCR 

 Negative Positive

Asymptomatic 46 22

Symptomatic 39 32

Total (%) 85 (61,2) 54 (38,8

 

 

Table 3: Genotype E and clinical outcome

Type E : 167pb 

1  M NC 2  3   4  5  6  7  8  9  10  M          M     11      12    NC   PC     NC 13 14  PC M   

bromide stained 2% agarose gel indicating different genotypes

samples through 1-14; negative control is denoted by “NC”

and the 200 base pair marker is denoted by “M”. 

Bands with distinct sizes according to the migration pattern of a 200 bp marker (Biomérieux, 

The different results will be showed in tables 2-3. 

: PCR and genotyping results 

Genotypes 

Positive Genotype E Genotype B 

22 10 00 

32 24 01 

54 (38,8) 34 (63) 01 (1,8) 

Genotype E and clinical outcome 

Type E : 167pb 

NC 2  3   4  5  6  7  8  9  10  M          M     11      12    NC   PC     NC 13 14  PC M    

bromide stained 2% agarose gel indicating different genotypes 

is denoted by “NC”positive 

Bands with distinct sizes according to the migration pattern of a 200 bp marker (Biomérieux, 

Non-typeable 

12 

07 

19 (35,2) 

Type E : 167pb 

NC 2  3   4  5  6  7  8  9  10  M          M     11      12    NC   PC     NC 13 14  PC M   

Type E : 200pb 

Type E : 400pb 



 

 

 Genotype E Others (non-typable +/- 

Genotype B) 

Symptomatic 24 8 

Asymptomatic 10 12 

 

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

 

DISCUSSION 

The patients from the south were the most numerous with 23.21% (175/754). This could be 

explained by the geographical location of different recruitment centers located in the South of 

the country. Thelowrecruitmentrateachievedin 2011 couldbeexplainedbyour countrypolitico-

militarycrisis. 

This studyconcerns asymptomaticand symptomatic carriers only HBsAg positive. Both 

populations were statically comparable: Twopopulation groups arein 

almostidenticalproportions(51% symptomatic and 49% asymptomatic). The male were 

dominant with a sex-ratio of 1.35. This sex-ratio was lower than that obtained in Soudan in 

2013[20]. The average age was 41 years old against 45 years obtained by study led in 

Soudan.This difference is probably due to the sample size. 

I n our study, HBV DNA was detected in 38.8% (54/139) lower than 65.4% (17/26) obtained 

by Ferreira et al. (2006) [21]. The difference is due to the large sample and the different 

methods used.They worked on1095patientswhilewe worked on754. 

HBV infections among both groups of patients werepredominantly caused by the genotype E. 

However, although the genotypespecific multiplex PCR method described in this study was 



already validated, it was not possible to verify and validate thegenotypes of the PCR bands 

obtained in thisstudy by DNA sequencing due to financialconstraints. 

 In Côte d’Ivoire, the communityprevalence of HBV infection is considered high based on 

serology markers even none general study have been led. Based on previously study,the 

HBV prevalence was 9% in pregnant women (Chaucin et al.2002)and12.5%in blooddonors 

(Kpa et al.2007). DNA PCR revealed 38.8%(54/139) positive and61.2% (85/139)DNA 

negatives patients. This high prevalence of DNA negative hasbeen due perhaps to the 

conventional method we use and the conservation process sample. The proportion of DNA 

positive was lower than that obtained in a study carried out in Luanda Angola by Fatima 

Valente [22]who obtained53% (41/77) DNA in 77 HBsAg positive. According to the 

genotyping, we found64.8% (35/54) genotypes positive against 97.5%(40/41) obtained in 

Angola (2010). Genotype E represented 97.1% (34/35) against 87.5% (35/40) obtained in 

Angola. But Genotype E was present in both population (asymptomatic and 

symptomatic).The methodologies used would explain that difference. It also may be due to 

the difference in sample size in both studies. 

Our results corresponding to those obtained by Ying-Huithat indicate genotype E is 

predominant in west Africa. It is the same conviction for Yu Liu[23] who reportedgenotype E 

is almost entirely restricted to Africa.  

Genotype E found in both categories of population was distributed in different proportions: In 

asymptomatic we had 18.5 % (10/54) genotype E against 24% (7/30) in asymptomatic in 

Soudan (2010). And In symptomatic we had 44.5% (24/54) against 46% (32/69) in 

Soudan.The difference would be explained by the different proportion of the two groups of 

population. 

Previously studies indicate the presence of genotypesA, B and C in Côte d’Ivoire [24]even 

genotype E is predominant. As studies conducted in other countries which established 

correlation between genotype and clinical outcome, this study conducted in ourcountry 

suggested that infection with genotype E ledtoclinical outcome (P=0.03 < αand Odds Ratio of 

3.60 (95%CI: 1.129-11.478)). Though truly, genotype E of HBV was significantly associated 



with clinical outcome,  those with genotype E of HBV were more likely to have had 

symptomatic HB; and that they had 3.6 times greater likelihood of being symptomatic than 

the asymptomatic patients. 

 We found that the genotype E was present in 70.6% (12/17) of patients with liver deases. 

This would be indicative of the implication of the HBV genotype E in hepatic 

complication.Previous studies indicated genotype E is exclusively found in Africa or in African 

descendants living worldwide [25;26;27;28]. Within Africa, it has a higher prevalence in 

Western African countries, including Senegal, Cote d’Ivoire, Ghana, Nigeria and Namibia [29; 

30;31;32;33]. In our study, most of the HBV isolates belonged to genotype E, which 

supportsthe idea that this is the most prevalent genotype in West Africa. 

 

 

 

 

CONCLUSION 

 

In summation, we observed the circulationof HBV genotypes E and B in Côte d’Ivoire with a 

predominance of the genotype E and a high proportion of asymptomatic carriers. The 

genotype E abounds with significant role in the clinical evolution of the disease. Likewise we 

observed the circulation of non-typeable strain which requires a molecular characterization of 

complete HBV nucleotide sequences from Côte d’Ivoire. This will enable the assessment of 

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