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Abstract 
  

In Burkina Faso, the prevalence of HBs antigen is estimated at 9.1%. We aimed to describe the therapeutic and 
evolutionary aspects of chronic HBeAg-negative viral hepatitis B outpatients at the University Hospital Yalgado 
Ouédraogo. Methods: It was a cross-sectional descriptive study including 325 participants with a retrospective data 
collection from January 2004 to April 2016. Results: The mean age was 38.7 years and the sex ratio, 1.5. The mean 
concentration of HBsAg and HBV Viral load was 7861.6 IU/mL and 32 237.20 IU/mL, respectively. A total of 84 
participants were on antiviral therapy; 73 (86.9%) and six (7.1%) patients were on tenofovir and lamivudine, respectively. 
Under tenofovir, the virological response was complete and ALT was normal in 44.4% and 77.7% of the patients after one 
year. HBV DNA was undetectable and ALT normal under Lamivudine in 50% of the patients after four years. The 
adherence to the treatment was high, moderate or low in 71.4%, 21.4% and 7.2% of the cases, respectively. In high 
adherent group, HBV DNA was undetectable and ALT normal in 91.6% and 95% of cases, respectively. Under tenofovir 
and lamivudine, we noted an HBsAg seroconversion after 2 and seven years of treatment, respectively. CONCLUSION: 
The prevalence of chronic HBeAg negative hepatitis B patients is currently increasing. The HBs seroconversion is still 
low. The sensitization of the population to avoid the viral hepatitis infection mainly by a systematic immunization of the 
population remains the most effective weapon to fight this disease. 
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BACKGROUND 
 
Viral hepatitis can be caused by five types of agents including 
A, B, C, D and E hepatitis viruses (https://www.who.int/news-
room/q-a-detail/hepatitis). The chronic hepatitis caused by the 
B virus is the most frequent among the series, the A virus 
being involved more frequently in the acute forms (1). Viral 
hepatitis B (VHB) is an inflammatory disease of the liver 
caused by the hepatitis B virus (HBV). It constitutes a major 
public health problem both in terms of its seriousness and its 
evolution towards chronicity, as well as the number of affected 
subjects and the diversity of its clinical forms. Indeed, the  
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World Health Organization (WHO) estimated that two billion 
people including ten to thirty million infections per year, would 
be infected during their life-course. Also according to the WHO 
in 2015, around 257 million people suffered from chronic 
hepatitis B worldwide with a high frequency in African 
countries and more than 800,000 people died from it (2, 
3).            
In Burkina Faso, the prevalence of Hepatitis B surface antigen 
(HBsAg) is estimated at 9.1% (4). The HBV transmission is 
predominantly vertical (mother-to- child) or horizontal (sexual 
and other close contact) (5, 6). Despite the existence of an 
effective vaccine recommended by the WHO, the number of 
patients chronically infected with the HBV is still important in 
Sub Saharan Africa. In this area, the infection is often acquired  
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at birth leading easily to the chronic carriage because of the 
immune-tolerance (7). Following the immune-tolerance phase 
the immune reactivation with a negativation of the Hepatitis Be 
Antigen (HBeAg) with or without appearance of the anti-HBe 
antibodies (anti-HBeAb) corresponds to the infection control 
phase. However, due to a pre-C /mutation, HBeAg may no 
longer be secreted despite the presence of anti-HBeAb. This 
situation has become very frequent (87% in Europe and 50 to 
80% in Asia and the Mediterranean zone) (8, 9). 
In Burkina Faso, Sombié (10) in 2010 found a prevalence of 
77.7% for HBeAg-negative chronic hepatitis B patients. This 
form is at risk of a long-term progression toward serious 
fibrosis, cirrhosis or hepatocellular carcinoma (HCC) [3]. It 
should prompt a discussion on an antiviral treatment initiation 
with the objective to obtain a HBs seroconversion (11-13). Our 
study aims to describe the therapeutic and evolutionary 
aspects of chronic HBeAg-negative viral hepatitis 
B outpatients at the University Teaching Hospital Yalgado 
Ouédraogo. 
  
METHODS 
 
Our study took place in the hepato-gastroenterology 
department of the University Teaching Hospital Yalgado 
Ouédraogo. It was a cross-sectional descriptive study with 
retrospective data collection from January 2004 to April 2016.  
We included patients aged at least 15 years, with positive 
HBsAg for more than six months and a negative HBeAg and 
whose latest laboratory tests including the transaminases 
(alanine-amino-transferase: ALT) and / or the HBV DNA, were 

≤ one year.  Patients with decompensated cirrhosis or primary 
liver cancer were excluded. The sample size was 325 chronic 
HBV carriers with negative HBeAg.  
A monthly, then quarterly and semi-annually check of the ALT 
was carried out. Serum creatinine and serum phosphorus 
were performed every six months in patients taking treatment. 
A lab analysis for HBsAg, HBeAg and HBV-DNA was 
performed every six months or one year. HBsAg was detected 
by the Determine 

TM 
technique (Abbott) and Elisa (Vidas®). 

The HBsAg was quantified using HBs Ag II quant II Cobas: 
0.05 IU / mL to 52,000 IU / mL (log 10: 2.11). Quantification of 
HBV-DNA was performed by real-time PCR (Roche Cobas 
Taq Man, sensitivity threshold 20 IU / mL). An ultrasound and / 
or abdominal CT scan were performed annually in the 
absence of cirrhosis and every six months otherwise. Liver 
activity and fibrosis were assessed by a liver biopsy or a liver 
fibrosis blood test (FibroMeter®). Antiviral therapy was 

indicated in patients with a liver activity and / or fibrosis ≥ 2. In 
the event of an increase in ALT greater than twice the upper 
limit of the normal range in a patient with a detectable viral 
load, treatment was started regardless of the status of hepatic 
fibrosis. The complete virological response was defined as 
undetectable HBV-DNA obtained within one year of treatment. 
Using a questionnaire, the treatment compliance was 
assessed over the last three months by a visual analogue 
scale (VAS) from 0 to 10 (0: no treatment taken at all, to 10: 
no treatment skipped). Three adherence groups were defined 

including a high adherence group (where no dose was 
missed, mean VAS score of 10 over the last four weeks), 
moderate adherence group (overall compliance over the last 4 
weeks between mean VAS score 8.1 to 9.9) and the low 

adherence group (with a mean VAS score ≤ 8 over the last 
four weeks). The data was analysed with Epi Info 7, SPSS 
and Microsoft Office Excel 2013 software. 
 
Operational definitions 
 

HBV Chronic carrier: a subject whose HBsAg test is positive 
for more than 6 months and the anti-HBc (total IgG) antibody 
test is positive.  

Chronic active hepatitis: a chronic hepatitis B carrier whose 
ALT quantification is twice above the superior threshold of the 
normal range of values, continuously or in a fluctuating 
manner and the HBV-DNA is detectable.  

 Chronic inactive carrier: a chronic hepatitis B carrier whose 
ALT quantification is still within the normal range and the HBV-
DNA is less than 2000 IU / ml.  

Duration of HBsAg carriage: this is the time interval between 
the date of HbsAg detection and the end of our study. 

Immune-tolerance: a patient whose HBV-DNA ˃ 20,000 IU / 
ml with its ALT still within the normal range  

HBs seroconversion: it is the loss of the HBsAg with or 
without the detection of the Anti-HBs antibody (Ab) and the 
Anti-HBcAb is negative.  

HBe seroconversion: it is the loss of the HBeAg with or 
without the detection of the anti-HBe Ab.  
We categorized five biochemical and virological profiles:  

first profile: HBV-DNA ˂ 2000 IU / ml and ALT still within the 
normal range (inactive carriage);  

second profile: a high HBV-DNA ˃ 20,000 IU / ml and ALT 
consistently above the normal range;  

third profile: a fluctuating viral replication and ALT values 
without any normalization window;  

fourth profile: a succession of periods of elevated ALT 
followed by spontaneous normalization and a fluctuating viral 
replication;  

fifth profile: the immune-tolerance phase with an HBV-DNA ˃ 
20,000 IU / ml and ALT consistently within the normal range. 

  
RESULTS 
 
We recruited a total of 1133 patients with chronic viral 
hepatitis B. Among them, 325 (28.7%) patients were HBeAg 
negative and were included in the study.  
 
Sociodemographic characteristics  
 
Men represented 60% of all participants, meaning a sex ratio 
of 1.5. The mean age was 38.7 years (range from 16 to 74 
years). The 25 - 44 year age group represented 67% of the 
sample. Employees from the formal sector (public or private), 
were the most represented professional group with 60.6 % of 
the participants; 61.8% of the participants were married. With
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                                                Table I. Basic sociodemographic Characteristics.  

 Frequency Percent (%) 

Gender : 

male  

 

195 

 

60 

Age group      

16-24 19 5.8 

25-34 101 31.1 

35-44 117 36.0 

45-54 63 19.4 

≥ 55 25 7.7 

Occupation                    

Pupils / Students 62 19.1 

Formal sector  197 60.6 

Informal sector  66 20.3 

Marital status:  

Married 

 

210 

 

61.8 

Lifestyle     

Alcohol consumption 134 41.2 

Smoking 17 5.2 

Neither alcohol nor tobacco  174174 53.6 

Family history  

HBsAg+ or HCC  

 

53 

 

16.3 

Circumstance of HBsAg diagnostic     

 Health check up 177 54.5 

Blood donation 109 33.5 

Antenatal visit 16 4.9 

Symptoms investigation 23 7.1 

 
 
 
 
regards to the lifestyle, occasional alcohol consumption was 
declared by 41.2% patients and smoking by 5.2 % of the patients. 
Family history of HBsAg carriage or primary liver cancer were 
found in 16.3% of the patients (Table 1). 
 
 
Table I HERE  
 
Clinical and paraclinical aspects 
 
The physical examination was normal in 319 (98.2%) patients and 
suggestive of cirrhosis in the other patients. Overall, 188 (57.8%) 
patients completed the HBsAg quantitative analysis. The mean 
concentration was 7861.6 IU/mL with a range from 2IU/mL to≥ 

52,000 IU/mL. The viral hepatitis C (VHC) and D (VHD) test was 
positive in 4/310 and 1/184 patients, respectively, while the 
human immunodeficiency virus (HIV) test was positive in 3/305 
people. Viral load was performed in all participants. The mean 
value was 32 237.20 IU/mL with a range from 0 to 91 086 744 
IU/mL. HBV DNA was detectable (greater than 20IU/ml) in 258 
(79.4%) patients. ALT, controlled every month for six months in 

241 untreated patients, was consistently normal, fluctuating or 
consistently abnormal in 188 (78%), 42 (17.4%), 11(4.6%) of 
them, respectively. 
 
Other paraclinical analyses 
 
The abdominal ultrasound was performed in all participants and 
was normal for 276 (84.9%) patients. The liver biopsy (PBH) was 
performed in 25 patients (Table II). Minimal or moderate 
inflammatory activity was found in 44% and 24% of the patients, 
respectively and 32% presented a portal fibrosis with some septa 
(F2). Overall, 132 (40.6%) patients performed the hepatic fibrosis 
blood test (Table II) and 43.9% and 41.6% had minimal (A1) or 
moderate (A2) inflammatory activity while 59.1% and 20.4% had 
minimal (F1) or moderate (F2) fibrosis, respectively.  
 
Table II HERE 

 
Therapeutic aspects  
      
A total of 84 participants were on antiviral therapy and 73 (86.9%) 
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Table II. Distribution of the participants having performed 
a pathology analysis and / or the hepatic fibrosis blood 
test according to the METAVIR score of the activity grade 
and fibrosis stage. 

Results Frequency Percentage (%) 

Histology (n = 25) 

Activity grade 

A0 3 12 

A1 11 44 

A2 6 24 

A3 5 20 

 Fibrosis stage   

F0 4 16 

F1 8 32 

F2 8 32 

F3 4 16 

F4 1 4 

Fibrometer ® (n = 132)  

Activity grade 

A0 13 9.8 

A1 58 43.9 

A2 55 41.6 

A3 6 4.5 

Fibrosis stage 

F0 10 7.6 

F1 78 59.1 

F2 27 20.4 

F3 12 9.1 

F4 5 3.8 

 
 
 
patients were on tenofovir, of which 15 (21.9%) had received 
initial treatment with lamivudine; six patients (7.1%) received 
treatment with lamivudine alone; two patients were on 
effavirenz-emtricitabine-tenofovir combination; two patients 
were on other nucleotide analogues combinations and one 
patient was on pegylated interferon. The virological response 
was complete (within one year) and ALT was normal in 44.4% 
and 77.7% of the patients. HBV DNA was undetectable in 
83.3% of the patients and ALT normal in all cases after 2 
years of treatment using tenofovir (figure 1).  
HBV DNA was undetectable and ALT normal under 
Lamivudine in 2/4 patients after four years. HBV DNA was 
detectable in 1/4 patient within seven years and 1/4 patient 
after seven years.     
Figure 1 HERE 
 
Adherence and resistance to treatment 
 
The adherence to the treatment was high, moderate or low in 
71.4%, 21.4% and 7.2% of the 84 assessed patients, 
respectively. The most poorly adherent groups included the 
traders and the students with 14 and 11% of non-adherent 
participants respectively (figure 2B). A total of 22 patients 

started their antiviral treatment with lamivudine. Mutant strains 
emerged in 12 (54.5%) patients causing resistance to the 
treatment; after more than seven years of treatment, a 
preventive switch to tenofovir was implemented in four 
(18.2%) patients on lamivudine to avoid an emergence of 
resistant strains; 6 (27.3%) patients remained on lamivudine. 
Resistance to lamivudine appeared in 9 (75%) patients after 
seven years of treatment. No resistance has been observed in 
patients taking tenofovir.  
Although fluctuating, the adherence over the years was 
generally satisfactory. Poor adherence was mostly observed 
during the first year with a period of relapse again around the 
fourth year (Figure 2B). 
 
Figure 2 HERE 
 
In high adherent group, HBV DNA was undetectable and ALT 
normal in 91.6% and 95% of cases, respectively. These 
proportions were 55.5 and 100%, 33.3% and 66.6% in 
moderate or low adherent groups, respectively. 
Under tenofovir, we noted an HBsAg seroconversion after 2 
years of treatment without any detection of anti-HBs 
antibodies, at the opposite of the only patient taking lamivud-  
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dine whose   HBsAg seroconversion occurred after seven 
years of treatment accompanied with the detection of anti- 
HBs antibodies. When the two molecules (tenofovir and 
lamivudine) were associated, no case of negativation was 
observed. 
 
DISCUSSION 
 
Limitations of the study 
 
A significant number of patients lacked biological and 
ultrasound monitoring data. Financial reason seemed to be 
behind this, as the study was designed to analyse routine 
data. We therefore believe that the description given in this 
work does not present the whole reality of our cohort. 
However, what is observed in this work gives us a fairly 
objective picture of the evolution of a HBsAg-positive HBeAg-
negative patient regularly monitored. 

 HbsAg and viral load 
 
Eighty-four (25.8%) patients were on treatment in our study. 
Among patients with HbsAg>1000 IU/mL, 42/46 (91.3%) had 
an undetectable viral load; while 13/18 (72.2%) patients with 
HbsAg<1000 IU/mL, had undetectable viral load. There is a 
correlation between viral load and HbsAg concentration. The 
quantification of the HBsAg is becoming, along with the viral 
load, an essential tool for the evaluation and monitoring of the 
effectiveness of the treatment of patients with chronic viral 
hepatitis B (14-17). 
 
Antiviral drugs  
 
Tenofovir was used in 86.9% of the patients. Among these 
patients, 21.9% were switched from lamivudine. Tenofovir is a 
nucleotide analogue which blocks the viral replication without 
inducing mutation in the DNA polymerase.  Although developed   
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to treat resistant HIV infections, tenofovir shows greatly 
efficacious in the situations of HBV-HIV co-infections. It also 
proved efficacious when resistant strains emerge under 
lamivudine or entecavir treatment (18-21).   
Lamivudine was used in 7.1% of the patients. It was the first 
oral antiviral drug. It is well tolerated and efficacious in the 

majority of patients. However, its main drawback is the 
emergence of mutations and resistance, responsible for a loss 
of efficacy with more severe viral reactivation in patients with 
underlying cirrhosis. Randomized controlled trials with 
lamivudine assessed virological response rates of 50%, 32% 
and 29% after one, two and three years of treatment,  
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respectively. The gradual decline in efficacy would be related 
to the development of a resistance mutation which incidence 
gradually increases to reach about 60% by the end of the 3rd 
year (19-21). This progressive resistance to lamivudine led us 
to switch it with tenofovir in 15 patients (21.9%) after 4 to 7 
years of treatment. The lower proportion of switched patients 
could be explained by the lamivudine being the only drug 
available and prescribed in our country for long time because 
of its lower cost. Tenofovir has been introduced in the country 
recently.  
 
Virological and biochemical response 
 
Under tenofovir, the HBV DNA was undetectable in 86.9% of 
the cases. The complete virological response was 44.4% and 
83.3% within one and two years, respectively. This virological 
response rate was comparable to Kabore’s reported rates of 
89.5% within one year and 79% within two years [unpblished 
data]. Asselah (22) in France reported a rate of 93% after one 
year and 92% after two years. In general, the virological 
response is around 91% in HBeAg negative patients within 
one year of tenofovir treatment (23-25). ALT normalized in 
77.7% of cases in our study. The same rate is reported in the 
literature after one year of treatment (23, 24). Actually, the 
biochemical response rate would increase according to the 
duration of the treatment. 
 Under lamivudine, the viral DNA was undetectable in 50% of 
cases after four years and 25% of cases beyond seven years 
of treatment. This decreasing proportion could be explained by 
the risk of high resistance to lamivudine and therefore 
increasingly limiting its use as a monotherapy. At the period of 
our study, only 7.1% of patients were still taking lamivudine.  
ALT normalized in 50% of cases. This proportion was lower 
than Sia’s finding(26) in Burkina, Yao’s (27) in China, who 
reported biochemical response rates of 71.8% and 79.1%, 
respectively. In general, the literature (23, 24) also reports a 
rate of 74% in one year of treatment with lamivudine. Other 
studies have shown that when patients is treated for several 
years with lamivudine as a monotherapy and followed up, the 
complete virological (undetectable HBV DNA) and biochemical 
(normal ALT levelS) response rates decreased over time due 
to the selection of lamivudine mutant and resistant HBV (28).  
 
Adherence to treatment 
 
Overall, 71.4%, 21.4% and 7.2% of the participants were 
assessed as high, moderate or low adherent group’s patients, 
respectively. Kaboré [unpblished data] reported in 2014, a 
cumulated rate of 31.6% for moderate to low adherent groups. 
In our study, non-adherence to the treatment could be justified 
by the cost of the drugs which was not affordable to many 
patients, the forgetfulness, mainly at the beginning of this 
long-lasting treatment and finally the frequent countrywide 
shortages of the drugs.  
The adherence to the treatment varied according to the 
patient’s occupation. Among civil servants, 62.5% were poorly 
adherent versus only 12.5% among students. Why these 

differences in the adherence by different groups of 
occupation? Our data did not allow us to give an answer. In 
general, the number of times you forget to take a medicine 
decreases as the treatment continues. Actually, the number of 
treatment skipped in the low adherent group decreased over 
the course of treatment. As the patient lives with the disease, 
he learns to accept it and integrate the medication into his 
daily life.  
The virological and biochemical response varies depending on 
whether the patient is fully compliant with the treatment or not. 
Indeed, the therapeutic efficacy rate decreases as the 
compliance decreases. Adherence to treatment would 
therefore be a predictor of the detectability of the HBV DNA as 
well as the normalization of ALT.  
 
Tolerance and resistance to the treatment 
 
Clinical and biological safety were excellent for all our patients 
treated with tenofovir or lamivudine. The nephrotoxicity 
associated with tenofovir and described by several authors 
(29-32) was not observed in our series. In general the 
nucleotide analogues were well tolerated. The mean values of 
serum creatinine and serum phosphoremia were 84.4 
micromoles / L and 1.1 millimoles / L, respectively, with 
respective ranges from 22 to 177 micromoles / L and 0.6 to 
1.8 millimoles / L. Monthly monitoring of serum creatinine and 
phosphoremia during the first six months of treatment followed 
by a quarterly monitoring did not show significant variations. 
In our study, the rate of viral resistance to lamivudine was 
8.3% at six years; 16.6% at seven years; a cumulated 75% 
beyond seven years of treatment. Sia (26) reported a 
frequency of resistance to lamivudine of 6.6% for four years of 
treatment. Studies showed that the viral resistance rates 
increases over years, from 24% within one year, 38% within 
two years, 49% within three years, 67% within four years to 
70% within five years (28, 33). Our relatively low rate of 
resistance could be explained by an underestimation of the 
resistance rate, many patients being unable to afford the cost 
of the treatment monitoring lab analyses, or the small size of 
our cohort.  
 No cases of resistance to tenofovir was observed in our 
study. This finding confirms the data of the literature which has 
not reported any case of resistance to tenofovir to date (23, 
24, 33).  
 
HBs seroconversion 
 
In our study, two cases of HBsAg seroconversion were 
diagnosed, including one patient on tenofovir after two years 
and one on lamivudine after seven years. Sia (26) in Burkina 
Faso did not diagnose any case of HBsAg seroconversion in 
treated patients. However, six cases of spontaneous HBsAg 
negativation in untreated patients were observed. In the 
literature, HBs seroconversion is reported to be seldom and 
could occur under treatment or spontaneously. This is the 
ultimate goal of any treatment against chronic viral hepatitis,
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spontaneous negativation being more seldom and estimated 
at only 0.5-1% versus0.5-5% with treatment(23, 24). 
 
CONCLUSION 
 
Viral hepatitis B is one of the most common infectious 
diseases in the world and is a serious worldwide public health 
threat. The prevalence of chronic hepatitis B patients with 
HBeAg negative is currently on the rise. Our study confirms 
the predominance of this form of hepatitis in our context. The 
HBs seroconversion, which is the ultimate goal of any 
treatment, is still low despite of the treatment. Currently, the 
issue of resistance to antivirals seems to be fairly well 
controlled. The therapeutic means were recently enriched with 
new molecules which offer new possibilities to patients. 
However, in our context where the general population is poor, 
the cost of the treatment is a challenge. The sensitization of 
the population to avoid the viral hepatitis infection mainly by a 
systematic immunization of the population remains the most 
effective weapon to fight this disease. 
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What is already known on the topic? 

Viral hepatitis B is a global public health issue 

Primary prevention remains today the most effective strategy 
to eradicate the disease 

 
What this study adds 
 

The prevalence of chronic hepatitis B patients with HBeAg 
negative is currently on the rise 

The ultimate goal of any treatment of the hepatitis B infection 
is seldom achieved probably because of the challenges 
related to the adherence to the treatment and the accessibility 
to the medicines 
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