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Abstract 

Hepatitis viruses (hepatotropic viruses ) are classified into five kinds, denoted by the letters A, B, C, D, 

and E, each with its own unique genotypes, clinical implications, and geographic distribution. Viral hepatitis is 

a type of liver inflammation that can resolve on its own or proceed to cirrhosis or hepatocellular cancer. 

Hepatitis A, B, and C infections are the most common types of infectious viral hepatitis. Over the previous five 

decades, hepatitis B virus (HBV) infection has exhibited an intermediate or high endemicity level in low-income 

nations. HBV genotype variation is thought to be crucial in regulating disease development, infection outcome, 

antiviral therapy response, and illness prognosis. HBV is divided into ten genotypes (A-J) and roughly 40 sub-

genotypes, correlated with different geographic distributions, transmission routes, and disease progression. 

The goal of this study was to figure out how hepatitis virus genotypes were distributed among West African 

countries. HBV genotypes A, D, and E have been reported the most widely prevalent genotypes in Africa so 

far, while there are limited reports of genotypes B and C. HBV genotype A is shown to be more prevalent in 

Africa than on other continents, implying that it has an African origin. Genotype D has been found across 

Africa, particularly in the Mediterranean and North African regions. Except in Africa, HBV genotype E infection 

is extremely rare, even when infection with this genotype has been recorded outside of Africa, it has virtually 

always been in African origin people. Within Africa, HBV genotype E is abundant and broad across the 

continent, reaching from Senegal's west coast to Namibia's southwestern tip and eastward to the Central 

African Republic. These epidemiological findings and differences have important implications for the 

immunization, antiviral therapy, and clinical outcomes of HBV on a national and regional level. 
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Özet 

Hepatit virüsleri (hepatotropik virüsler) A, B, C, D ve E harfleriyle ifade edilen beş türe ayrılır ve her 

birinin kendine özgü genotipleri, klinik sonuçları ve coğrafi dağılımları bulunur. Viral hepatit, tedavi edilmeksizin 

düzelebilen ya da siroz veya hepatosellüler kansere ilerleyebilen bir tür karaciğer inflamasyonudur. Hepatit A, 

B ve C enfeksiyonları enfeksiyöz viral hepatitin en yaygın tipleridir. Hepatit B virusu (HBV) enfeksiyonu son 

elli yıllık dönemde düşük gelirli ülkelerde orta veya yüksek endemisite düzeyi sergilemiştir. HBV genotip 

varyasyonunun hastalık gelişiminin düzenlenmesini, enfeksiyon sonucunu, antiviral tedavi yanıtını ve hastalık 

prognozunu belirlemede çok önemli olduğu düşünülmektedir. HBV coğrafi dağılımları, bulaşma yolları ve 
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hastalık progresyonundaki farklılıkları ile ilişkili olarak on genotipe (A-J) ve kabaca 40 alt genotipe ayrılmıştır. 

Bu çalışmanın amacı, Batı Afrika ülkelerindeki HBV prevalansı ve genotip dağılımının güncel durumunu ortaya 

koymaktır. Şimdiye kadar HBV A, D ve E genotipleri Afrika'da en yaygın raporlanan genotipler olurken, genotip 

B ve C'yi içeren sınırlı sayıda rapor bulunmaktadır. HBV genotip A'nın Afrika'da diğer kıtalara göre daha yaygın 

olduğu gösterilmiştir ve bu da bu genotipin Afrika kökenli olduğunu düşündürmektedir. Genotip D, Afrika 

genelinde, özellikle Akdeniz ve Kuzey Afrika bölgelerinde bulunmuştur. HBV genotip E enfeksiyonu ise Afrika 

dışında son derece nadirdir, öyle ki bu genotip ile enfeksiyon Afrika dışında kaydedilmiş olsa bile neredeyse 

her zaman Afrika kökenli insanlarda saptanmıştır. HBV genotip E Afrika'da kıta genelinde yaygındır ve 

Senegal'in batı kıyısından Namibya'nın güneybatı ucuna ve doğuda Orta Afrika Cumhuriyeti'ne kadar geniş bir 

alana yayılmıştır. Bu epidemiyolojik bulguların ve farklılıkların HBV bağışıklaması, antiviral tedavi ve ulusal ve 

bölgesel düzeyde klinik sonuçlar üzerinde önemli etkileri vardır. 

Anahtar Kelimeler: Hepatit B virüsü, HBV genotipleri, Genetik çeşitlilik, Afrika, Epidemiyoloji. 

 

Introduction 

Hepatitis B virus (HBV) infection is a globally 

endemic disease which often lead to acute and 

chronic liver disorders. While transient infection 

may result in a severe illness with approximately 

0.5% individuals progressing to fatal, fulminant 

hepatitis, chronic HBV infections may present un-

treatable serious sequelae with nearly 15% to 

25% of infected individuals by develop cirrhosis or 

hepatocellular carcinoma [1,2]. The WHO (World 

Health Organization) estimated 296 million people 

are chronically infected with HBV as defined by 

their reaction to surface antigen for at least 6 

months [3]. Among these infected individuals, 

nearly 820,000 persons died in 2019, more than 

80% of death occurring in chronically infected 

persons as a result of cirrhosis and liver cancer, 

remains are recorded as a result of acute hepatitis 

B infection [3]. In addition, about 1.5 million new 

cases of HBV infection occur annually with a 

quarter developing liver disease [3]. Although the 

distribution of the disease is worldwide, Africa, 

particularly the sub-Sahara region and Asia 

(western pacific region ) are the most endemic 

regions with about 5-10% of their adult 

population being chronically infected [3,4]. On the 

other hands, only approximately 1% of people in 

countries of North America and Europe are 

chronically infected with the virus [5]. An HBV 

carrier rate of less than 2% has been reported in 

low endemic areas like Australia, Northern 

Europe, United States, and South America [3]. 

Intermediate endemic areas such as Eastern 

Europe, the Mediterranean basin and the Middle 

East has a carrier rate ranging from 2-8% [3]. 

Although the burden of HBV infection majorly 

occurs in poor resource African region, extended 

data on the genotype diversity of HBV in Africa is 

scanty. This information will invariably add value 

to the global understanding of hepatitis B infection 

vis-à-vis, its molecular epidemiology, evolution, 

and control. This study reviewed aspect of 

epidemiology and genetic diversity of HBV in 

Africa with emphasis on published research and 

nucleotide sequence database.  

 

HBV genome organization and proteins 

Hepatitis B infection is caused by HBV; a 

member of Orthohepadnavirus genus in the 

Hepadnaviridae  family [6]. The genome of HBV is 

a 3.2 kb DNA that is partially double stranded and 

structured into four open reading frames (ORF) 

with the longest open-reading frame being the 

“Pol” which encodes viral polymerase. Within the 

Pol-ORF, the envelope ORF is located in a frame 

shift manner [7]. The Pol ORF partially overlaps 

the core (C) and X ORF, thus forming a covalently 

closed circular DNA template that is transcribed 

into four major types of RNAs of different sizes: 

3.5, 2.4, 2.1 and 0.7 kb transcripts viral RNA [7]. 

These four differently sized RNAs transcripts 

expresses with the help of an enhancer-II/basal 

core, large surface antigen, major surface antigen 

as well as an enhancer I/X promoters 

respectively, thought to play role in progression 

to liver cirrhosis and hepatocellular carcinoma [8]. 

Hepatitis B viral proteins are derived from the four 

sets of mRNAs which are translated into 

nucleocapsid proteins (HBcAg) and secreted or 

soluble proteins (HBeAg), polymerase protein (Pol 

gene), envelope proteins (HBsAg) and X proteins 

(HBx) (Figure 1) [9,10].
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Figure 1. The structure of the hepatitis B virus (HBV) virion and schematic representation of HBV genome. 

The partially double stranded DNA genome, enclosed by a capsid, comprised of HBcAg and surrounded by a 

lipid envelope containing large (L)-HBsAg, middle (M)-HBsAg and small (S)-HBsAg. The virus also expresses 

two non- structural proteins; X protein and HBeAg [11]. 

 

Envelope protein  

The main function of the envelope protein, 

also known as hepatitis B surface protein, is to 

form the HBV envelope [9]. Hepatitis B surface 

proteins are further classified as S, M, and L 

(small, medium, and large) proteins [9,12]. 

Hepatitis B surface protein, commonly known as 

"s antigen", is an important marker in diagnostics 

tests, as well as the main antigenic marker of HBV 

infection. The a-determinant, which is found in all 

hepatitis B subtypes, is found in HBsAg [13]. The 

HBsAg a-determining region located in the major 

hydrophilic region, is the primary target for post 

infection or vaccination neutralizing antibodies 

[10,14]. The introduction of a variation in this 

region (a determinant) may result in production 

of antibodies towards hepatitis B surface antigen 

avoiding neutralization and escaping identification 

by conventional diagnostic assays, posing a 

danger to vaccination efficacy and increasing the 

risk of improper blood transfusion [10,13].  

Core -protein  

The core gene which encodes for the viral 

capsid as well as the polymerase genes which like 

retroviruses possess an RNase H activity are 

essentially responsible for the replications of HBV 

viral genome [9]. Clinically, the presence of 

antibodies to hepatitis B surface (HBs) and core 

(HBc) proteins signifies previous HBV infection 

while the presence of only HBs antibodies 

indicates post HBV vaccination immunity [15].  

E antigen  

HBeAg is the final product of precore ORF [9]. 

HBeAg in chronically infected patient indicates 

high HBV infectivity as a result of active viral 

replication as such, antibodies to this protein 

indicates seroconversion of HBeAg, thus, 

signifying the absence of virus replication and the 

transition to the inactive carrier state of infection 

[9]. Therefore, this can be used in monitoring 

treatment to determine the potential point to end 

treatment.  

X protein  

The smallest of the four major HBV proteins 

is the HBx protein which plays essential roles 

during HBV replication and mediating 

hepatocellular carcinogenesis by activating 

oncogenes that stimulate hepatocytes 

proliferation [9,16], thereby, inactivating growth 

regulators and promoting cell cycle progression. 

It also down regulates p53 tumour suppressor 

gene and other tumour suppressors as well as 

senescence related factors [9,16,17]. Therefore, 

HBx protein act as a strong epigenetic 

deregulating agent, epigenetic changes in this 

tumour suppressor gene induced hepatocellular 

carcinoma [18]. 
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Polymerase protein  

The largest HBV mRNA encodes polymerase 

protein which consists of three functional 

domains, namely reverse transcriptase-

polymerase (RT/Pol) and RNase H (P) domains 

[9]. In addition this mRNA consist a variable 

spacer region [9]. 

HBV Virus Replication  

HBV viral replication start with the 

attachment of the virus via pre-s1 protein (L-

HBsAg) to the hepatocyte via sodium-

taurocholate cotransporting polypeptide (NTCP) 

and subsequent penetration into the cytoplasm 

and uncoated [19]. 

 

Figure 2. Replication cycle of hepatitis B virus [20]. NTCP; Sodium taurocholate cotransporting polypeptide. 

 

 HBV core particles are then transported from 

the cytoplasm into the nucleus and converted to 

covalently closed circular DNA (cccDNA) to serve 

as a transcriptional template for the host 

polymerase II enzyme which generate 

subgenomic and genomic RNA transcripts [21]. 

The cytoplasmic pregenomic RNA is translated to 

viral polymerase and core protein while, the 

subgenomic RNA is translated into envelope 

proteins (L, M and S) and the X protein. In the 

cytosol, nucleocapsids are assembled and viral 

polymerase as well as the genomic RNA are 

incorporated into the assembled viral core. The 

reverse transcription of viral RNA begins as soon 

as the RNA is encapsulated, leading to the 

sequential synthesis of two viral DNA with the 

encapsidated RNA template been the first DNA 

strand after being degraded by viral polymerase 

RNAse enzymes; the newly made first strand is 

used as a template for the synthesis of the second 

DNA strand. The core particle containing the viral 

genome finally enveloped with the L, M, and S 

protein (envelope proteins) and released from the 

cell whole, some of the core particle can be 
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reimported into the nucleus for formation of 

additional cccDNA (Figure 2) [22,23].  
 

HBV transmission in Africa  

HBV has been detected in body fluids, 

including blood, vaginal secretion, semen, tears, 

and saliva [24], as such viral transmission depend 

on the pattern of epidemiology within the 

geographical area affected. However, parenteral 

transmission and sexual intercourse are the main 

mode of transmission [25]. In Northwestern 

Europe, North America and Australia, the 

transmission route of HBV is usually by sexual 

transmission or injecting drug use among adult in 

which up to 10% of them progresses to chronic 

infection but rarely progress to liver cancer 

[26,27]. In South-East Asia, mother-to-child 

transmission predominate which often progresses 

to chronic and advance into liver cancer [27,28]. 

On the other hand, in Africa HBV infection in 

childhood predominate the mode of transmission 

with very high likelihood of becoming chronic 

making liver cancer in young ages very common 

[27]. The nosocomial transmission due to unsafe 

injection is one of the major transmission routes 

for HBV in Africa [29]. Recently, the WHO has 

estimated that about 24% of blood donations are 

not properly screen for HBV/HCV in low-income 

countries of Africa [30]. Similarly, most of the 

African countries lack capacity for efficient HBV 

and HCV screening such as the nucleic acid-based 

detection in their blood bank [30]. 

The major transmission route globally is via 

perinatal and it has been a significant factor in 

preserving reservoir of infection most especially in 

Southeast Asia, China and Africa [27,28,31]. In 

particular, sexual transmission occur in 

heterosexuals with multiple sex partners or 

contact with commercial sex workers as well as 

unvaccinated men who have sex with men [32]. 

However, the risk of this perinatal transmission 

increases in the absence of prophylaxis for infants 

of viremic mothers especially those with 

seropositive HBeAg and also in mothers with 

acute HBV infection in second or third of 

pregnancy and two months post-delivery [33,34]. 

HBV transmission may also be as a result of 

accidental inoculation of small amounts of blood 

or body fluids during dental, surgical or medical 

procedures [35], similarly, transmission may 

occur via objects contaminated with HBV infected 

blood or body fluids such as; razor, unsterilized of 

poorly sterilized syringes and needles. Other 

harmful practices like tattooing, piercing, 

acupuncture, intravenous and percutaneous drug 

abuse may also contribute to HBV transmission 

[35]. 
 

Epidemiological distribution of HBV 

Forty five percent of the world population 

lives in high endemic areas such as the middle 

East, Amazon Basin, Asia and Africa in where 

HBsAg prevalence is more than 8% with more 

than 60% lifetime risk of infection, while 24% of 

the world population lives intermediate endemic 

areas like South America, Russia, Central 

America, East and Southern Europe with 2-7% 

prevalence and 20-60% lifetime risk of infection 

[5,32,36]. On the order hand only 12% of the 

world population live in low endemic areas like 

Australia, Western Europe and United States in 

where HBsAg prevalence is less than 2% with less 

than 20% lifetime risk of infection [36]. The 

region with the largest number of chronic HBV 

carriers is Asia, followed by Africa [37], but is 

difficult to assess the precise burden of HBV 

infection in Africa, as a result of under reporting 

and inaccurate records. However, evidence of 

past HBV infection has been reported in 70-90% 

of adult population while seroprevalence was 

estimated between 6 and 20% [37].  

Within the African region, the West, central 

and southern Africa have been identified to have 

the highest endemicity with markers of past 

exposure present in 70 to 95% of the adult 

population and one of the highest rate of 

hepatocellular carcinoma (HCC) in the world [36]. 

The largest continent in the world is Asia followed 

by Africa which occupy one-fifth of the global land 

area which is approximately thirty million square 

kilometer and constitute 16% of the world 

population [38]. The precise burden of HBV 

infection is difficult to quantify in Africa as a result 

of insufficient data collection and under reportage.  

Nevertheless, available statistics shows that 

out of the 296 million people chronically infected 

with HBV globally 81 million live in Africa [3]. 

Similarly, of the 820,000 deaths due to HBV 
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infection worldwide, in 2019, 80 million occur in 

WHO African region [39]. In Africa, the west 

African subregion has the highest rate of 

endemicity (> 8%) [40]. The prevalence rate of 

HBV infection in some of the West African 

countries as follows; Ghana 8.36% in adults, 

Senegal 11 to 15 in adults, Nigeria 9.5% (see 

Table 1) [41–43].

 

 

Table 1. Selected studies and references on the seroprevalence of HBV infection in some African countries. 

Country 
Prevalence 
(%) 

Population demography Sample size Level of endemicity* 
Year of 
sampling 

Ref. 

Angola 7.5 pregnant women 1,612 intermediate endemic  [44] 

Benin 9.9 blood donors national survey hyperendemic 2012 [45] 

Burkina Faso 9.1 population-based survey 15,377 hyperendemic 2015 [46] 

Cameroon 10.1 blood donors 543 hyperendemic 2012 [47] 

Chad 10.1 blood donors 30,123 hyperendemic 2010-2011 [48] 

Congo 
(Brazzaville ) 

9.9 blood donors 
1,363 

hyperendemic 2013 [49] 

Cote d’ Ivoire 11.1 blood donors 91,962 hyperendemic 2010–2012 [50] 

Egypt 1.4 adults, aged 15-59 15,777 low endemic 2015 [51] 

Ethiopia 6 
a systematic review and 
meta-analysis 

106,125 intermediate endemic 2010-2019 [52] 

Gabon 7.3 blood donors 69,862 intermediate endemic 2009-2016 [53] 

Ghana 8.4 
a systematic review and 
meta-analysis in adults 

28,351 (pooled) hyperendemic 2015-2019 [41] 

Gambia 9.20 pregnant women 424 hyperendemic 2015 [54] 

Guinea Bissau 6.1 blood donors 2,970 intermediate endemic 2010-2011 [48] 

Kenya 1.6 blood donors 244,228 low endemic 2010-2011 [48] 

Liberia 7.4 blood donors 13,472 intermediate endemic 2010-2011 [48] 

Libya 2.2 
cross-sectional study (all 
age groups) 

65,761 intermediate endemic 2008 [55] 

Malawi 8.1 systematic review 5,984 hyperendemic 1990-2018 [56] 

Mali 14.8 blood donors 8,059 hyperendemic 2018 [57] 

Mauritania 10.7 antenatal 946 hyperendemic 2008-2009 [58] 

Mozambique 9.3 blood donors 1,578 hyperendemic 2004 [59] 

Mozambique, 
Maputo 

12.2 youths (18-24 age) 1,377 hyperendemic 2009-2011 [60] 

Nigeria 9.5 
a systematic review and 
meta-analysis 

21,702 (pooled) hyperendemic 2010-2019 [42] 

Rwanda 3.9 
cross-sectional study 
(> 25 years old) 

327,360 intermediate endemic 2018 [61] 

Senegal 11 to 15 
in adults (three different 
studies) 

3,539 (pooled) hyperendemic 2006-2009 [43] 

Sierra Leone 9.7 blood donors 16,807 hyperendemic 2016 [62] 

South Africa 4 
population-based survey 
(15-49 years old) 

9,791 intermediate endemic 2014-2015 [63] 

Sudan 9.1 
systematic review and 
meta-analysis 

5,848 hyperendemic 1997-2016 [64] 

South Sudan 11.1 pregnant women 280 hyperendemic 2012-2013 [65] 

Tanzania 7 health care workers 598 intermediate endemic 2012 [66] 

Uganda 7 13 to 49-years-old 517 intermediate endemic 2013-2015 [67] 

Zambia 3.7 adults 4,961 intermediate endemic 2013-2014 [68] 

Zimbabwe 10.1 general population WHO estimation hyperendemic 2019 [69] 

*The prevalence of chronic HBV infection (WHO definition): High (>8%), intermediate (2-8%), low (<2%). 
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Figure 3. Global prevalence and genotype and sub-genotype distributions of Hepatitis B infection 

[2,36,70,71]. Note the predominance of genotype A and E in the high-risk African region. 

 

Genetic diversity of HBV in Africa 

HBV has been classified into different 

genotypes based on nucleotide sequence 

differences (>8%), in this regards, eight 

genotypes designated A, B, C, D, E, F, G to H have 

been identified [72]. Similarly, two other 

unresolved and probably recombinant genotypes 

I and J have been reported in Vietnam and Laos 

[73], as well as in Ryukyu Islands (Japan) [74], 

respectively. On the other hand, HBV sub-

genotyping was based on 4-8% nucleotide 

sequence differences and over 30 related sub-

genotypes have been so far determined and 

reported in different geographical regions [75]. 

The HBV genotype variation is considered 

important in determining the clinical relevance in 

disease progression, infection outcome, response 

to antiviral treatment, and disease prognosis 

[76]. For example, variations in clinical outcome 

as well as response to interferon treatment have 

been found to be HBV genotype dependent. HBV 

genotype C and D infected patients having more 

severe outcomes than genotype A and B infected 

patients [76]. Likewise, hepatocellular carcinoma 

and liver cirrhosis are commonly diagnosed in 

patients infected with HBV genotype C and D more 

than those with genotype A and B infection [76]. 

Some studies have shown that, patient with HBV 

genotype A and B infection are likely to respond 

to interferon treatment than patient infected with 

genotype C and D [77].  

While HBV genotype A were found to be 

predominant in Europe (where the main 

subgenotype is A2), genotype B and C are mainly 

in East Asia, genotype D in North Africa, genotype 

E in West Africa, and genotype F and H dominate 

the Latin America (Figure 3) [70,71]. 

In Africa, HBV genotypes A, D and E have 

been so far as predominant genotypes, although 

few report involving B and C have been reported 

(Table 2) [71,78]. In terms of genotypes, HBV A 

genotype is found in almost all the sub-regions 

with the more diverse (4.00%) in Africa than 

compared to other continents (2.96%), thus 

suggesting an African origin [79]. Previously, the 

HBV A genotype have been classified into seven 

subgenotypes namely HBV A1, HBV A2, HBV A3, 

HBV A4, HBV A5, HBV A6, and HBV A7, although 

researchers proposed re-classification that will 

entails the combination of A3, A4, A5 and A7 as a 

quasisubgenotype A3 [80–82]. Now genotype A is 

classified as HBV A1, HBV A2, quasi-subgenotype 
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A3 (QS-A3) and HBV A4 [83]. However, the old 

classification is still used in the literature. The 

search for HBV of genotype A origin resulted in 

the identification of HBV A3 in Cameroon [84]; 

HBV A4 in Mali [85]; HBV A5 in Nigeria [85]; HBV 

A6 in African–Belgian patients [86], and more 

recently, HBV A7 has been identified and reported 

in patient from Cameroon [87]. HBV A1 

subgenotypes are prevalent in sub-Saharan 

Africa, and A3 in West Africa [40,80]. The 

molecular characteristics of the African genotype 

A1 determine early clearance of HBeAg at 

transcription and translation level [88]. A1 

subgenotype is mainly found in countries like 

Kenya, Tanzania, Malawi, Somalia, and South 

Africa [80]. In a recent study conducted among 

HIV infected women, Matthews et al. (2015), 

reported that HBV genotypes A1 and A2 were the 

predominantly identified subgenotypes, in 

Botswana and South Africa [89]. HBV 

subgenotype A1 is more likely to predisposed 

patient to hepatocellular carcinoma than other A-

subgenotypes as reported in some studies 

[90,91]. HBV A2, the most frequent subgenotype 

in northwest Europe and has also being identified 

in South Africa [83,89], and this genotype appear 

to be associated with a lower risk of complications 

of HBV [92]. The third subgenotype A3 was first 

isolated in Cameroon, West Africa and found to 

show a nucleotide divergence of 3.9% and this 

subgenotype was further suggested to be a 

recombinant of hepatitis B and E viruses whose 

clinical consequences is yet to be determined 

[84]. Forbi et al. (2013) conducted a study across 

Côte d’Ivoire, Ghana, Cameroon and Uganda, 

which represent highly endemic countries in West, 

Central and East African subregions [93]. The 

authors, observed that, a prevalence rate of 

12.9% HBV A infection in Côte D’Ivoire, 33.3% 

Cameroon, and 100% in Uganda. Further analysis 

revealed three different subgenotypes in Côte 

D'Ivoire of which 11.1% were of HBV A1, 33.3% 

were of HBV A2 and 55.6% were HBV A3. On the 

other hand, 100% of HBV A detected in 

Cameroon. In Uganda, 92.6% of HBV A strains 

belonged to HBV A1 and 7.4% were HBV A3. 

Although genotype D is more prevalent in 

Southern Europe, the Middle East, and India, 

studies have reported genotypes D in Africa 

especially in the Mediterranean and North African 

regions [70,71]. Currently 10 different HBV D 

subgenotypes have been described namely D1 to 

D10 [94]. Genotype D1, D7 and D3 have been 

reported in North and South African regions 

respectively, and D10 circulating in Ethiopia [95–

97]. In fact, it was due to more than 4% sequence 

divergence observed from genotype D strains 

detected from Tunisian blood donors as compared 

to other known subgenotypes, genotype D7 was 

proposed, although evidence of recombination 

between D7 and genotype E HBV was implicated 

in this novel subgenotype [98]. Another important 

subgenotype reported in Africa is the HBV D8 

identified in Niger in 2010 [99]. Like in the case 

of HBV D7 subgenotype, HBV D8 was also thought 

to be a result of intergenomic recombination 

between HBV D/E [99]. As with it is important to 

note that reclassifications (RS-D4, RS-D5, RS-D6, 

RS-D7, RS-D8, RS-D9) have been proposed 

taking into account recombinations for D7 

subgenotypes in order to correct the 

misclassifications [82,100]. The clinical relevance 

genotype D infection is that both mutation and 

chronicity occur commonly in patient with 

genotype D infection compared to other 

genotypes. Therefore, patient infected with 

genotype D commonly progresses to HCC as 

reported with the HBV genotype C infection [101]. 

Hepatitis B genotype E infection is extremely 

rare, except in Africa [102–104]. Even when 

reported outside Africa, infection with this 

genotype has been almost exclusively to black 

patients with African descent [105]. Within Africa, 

HBV genotype E is prevalent and widespread 

throughout the vast “African Crescent” spanning 

from Africa’s west coast of Senegal of its 

southwestern part of Namibia and extending 

eastward to the Central African Republic [106]. 

Hepatitis B genotype E was first described in 1992 

from a HBsAg-positive Cameroonian blood donor 

[107]. Forbi et al. have recently identified HBV E 

genotype in 87.1% infected pregnant women in 

Cote d’Ivoire, 66.7% in Cameroon, and 100% in 

the sampled population in Ghana [93]. Despite its 

widespread across Africa, HBV E has been 

reported to exhibit a very low genetic diversity 

and only few sequences from Democratic Republic 

of the Congo, Angola and Namibia could possibly 
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Table 2. African HBV genotype distribution. 

Country Isolate/strain Accession* Genotype Country Isolate/strain Accession* Genotype 

Angola 8510-91 DQ060822 E South Africa N005v3 KF922416 A 

Angola 8504-91 DQ060823 E South Africa N005v4 KF922417 A 

Cameroon CAE168 AM180624 A South Africa N005v5 KF922418 A 

Cote d'Ivoire ABI-129 AB091255 E South Africa N005v6 KF922419 A 

Cote d'Ivoire ABI-212 AB091256 E South Africa N005v7 KF922420 A 

Gabon FE-929-MO EU054331 A South Africa N005v8 KF922421 A 

Gambia ik3346 AY934763 A South Africa 3319v1 KF922422 A 

Gambia 9210699 AY934764 A South Africa 3319v2 KF922423 A 

Ghana HBV-GA325 AB106564 E South Africa 4070v1 KF922424 A 

Ghana HBV-G758-2 AB205129 E South Africa 4312v1 KF922426 A 

Ghana GH2537 GQ161753 rA/E South Africa 4312v2 KF922427 A 

Ghana GH16 GQ161754 rE/D South Africa 4312v3 KF922428 A 

Guinea GU1694 GQ161755 E South Africa 3274v1 KF922429 A 

Guinea GU1684 GQ161756 E South Africa 3274v2 KF922430 A 

Guinea GU1125 GQ161837 rA/E South Africa 3274v3 KF922431 A 

Guinea GU1127 GQ161838 rA/E South Africa N011 KF922432 D 

Kenya KM2109 JQ927384 D South Africa 3658v1 KF922433 A 

Madagascar 235-01 DQ060830 E South Africa 3658v2 KF922434 A 

Mali MAL36 AM180623 A South Africa N060v1 KF922435 A 

Namibia 0121-20 DQ060824 E South Africa N060v2 KF922436 A 

Namibia 0262-09 DQ060825 E South Africa N060v3 KF922437 A 

Niger bne6 FN594748 E South Africa PO04v1 KF922438 E 

Niger bne8 FN594749 E South Africa PO04v2 KF922439 E 

Niger bne127 FN594767 rE/D South Africa 3358v1 KJ010776 A 

Niger bne272 FN594768 rE/D South Africa 3358v2 KJ010777 A 

Nigeria A5_24063 FJ692554 A South Africa 3358v3 KJ010778 A 

Nigeria A5_24074 FJ692555 A South Africa 
A1_G1862T_
Mutant_SA 

KM519452 A 

Nigeria 29137 FN545825 A South Africa A1_Wild_SA KM519453 A 

Nigeria C16 HM363567 E South Africa D3_WT_SA KM519455 D 

Nigeria C98 HM363568 E South Africa A1-SA KP234050 A 

South Africa 41 AF297619 rA/D South Africa 7983 U87742 A 

South Africa 57 AF297620 rA/D South Africa 7782 U87746 A 

South Africa 78 AF297621 A South Africa Wong U87747 B 

South Africa 5283 AY233284 A Sudan SDAC_024 KF170739 D 

South Africa 179 AY233291 D Sudan SDAC_031 KF170740 D 

South Africa 184 AY233292 D Sudan SDAC_047 KF170741 E 

South Africa ZADGM50 GQ184325 C Sudan SDAC_125 KF170742 E 

South Africa ZADGM501 GQ184326 C Sudan SDAC_109 KF170777 rE/D 

South Africa 3791v4 KF922409 A Sudan SDAC_016 KF170778 rE/D 

South Africa N199v1 KF922410 A Sudan SDAC_058 KF170779 E 

South Africa N199v2 KF922411 A Sudan SDAC_059 KF170780 E 

South Africa N199v3 KF922412 A Sudan 
SDH184overt

A1 
KM108588 A 

South Africa N199v4 KF922413 A Zimbabwe 67 Mutare HM535191 A 

South Africa N005v1 KF922414 A Zimbabwe 797 Masvingo HM535192 A 

South Africa N005v2 KF922415 A     

*Hepatitis B Virus database (https://hbvdb.lyon.inserm.fr/HBVdb/) and GenBank database 
(https://www.ncbi.nlm.nih.gov/genbank/). 



 

Hudu SA . J Mol Virol Immunol 202 2; 3(1): 56-69 . 

 

65 
 

 

be classified as a geographically unique HBV E 

cluster [106]. There was a low mean genetic 

diversity of around 1.5% when the preS/S and 

preC/C regions were considered, however, this 

mean slightly increase to 1.73% in terms of the 

intragenotype nucleotide divergence when the 

whole genome is taking into consideration. 

Several reports also confirmed the detection of 

recombinant HBV/E in African countries [106]. A 

recombination between A/E have been reported in 

Cameroon and Nigeria, A/D recombinant has been 

reported in Nigeria, D/E recombinant from Central 

African Republic [106]. Effort in tracing the 

possible route of HBV E entry into Africa became 

a subject of concern after finding that HBV E was 

probably absent from the Americas in the 19th 

century during the Afro-American slave trade 

[106]. 
 

Control and prevention of HBV in Africa 

A yeast or mammalian cells derived 

recombinant hepatitis B vaccine was introduced in 

1986 to address safety concerns of using the 

plasma-derived hepatitis B vaccine [108]. This 

vaccine has undergone thorough purification and 

incorporated with alum or thiomersal adjuvants 

[109]. It’s a subsequent version which is intended 

for the vaccinating adult patients with renal 

insufficiency, however, uses alum and lipid A as 

adjuvants [110]. With the introduction of new 

potent vaccines, the World Health Organization 

(WHO) set a goal for all countries to incorporate 

hepatitis B vaccination into their universal 

childhood vaccination programs. In 2001, about 

126 (66%) of 191 WHO member states had 

complied with the universal infant or childhood 

hepatitis B vaccination programs as mandated by 

the WHO [111]. In 2014, 179 (93%) countries 

have added HBV vaccination to their routine 

vaccination programs with great results [112]. 
 

Conclusion 

The burden of Hepatitis B infection still 

continues to grow in most of the African countries, 

this is in part due to lack of effective screening of 

blood donors, poor vaccination coverage, absence 

of well-equipped laboratories as well as a limited 

number of trained medical personnel in Africa. 

Control and prevention programs may also be 

adversely affected by, hunger, insecurity and 

other socioeconomic factors that are common in 

many African regions.
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