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Abstract 
The treatment of chronic hepatitis B (CHB) has increased significantly in re-
cent years. In patients affected by HBeAg-negative CHB, it is necessary to dis-
tinguish the inactive carriers (low viral DNA < 2000 IU/mL, normal ALT, 
histological lesions absent or minimal) who does not need treatment, and pa-
tients suffering from active CHB (DNA > 2000 IU/ml, high transaminases or 
fluctuating, significant fibrosis and/or necro-inflammatory activity > 1) who 
must be treated. The main purpose of treatment is to obtain a long-lasting 
viral suppression to improve the histological lesions and reduce the risk of 
evolution towards cirrhosis, liver failure and hepatocellular carcinoma (HCC). 
It about an indefinite treatment (unless HBsAg seroclearance) expensive and 
often inaccessible for the majority of our patients. Our study aimed to report 
the results of four years follow-up of HBeAg-negative patients treated by 
Nucleos(t)ide analogues (NAs) in Ouagadougou (Burkina Faso). It was a clin-
ical observational study with 133 patients including 95 men; the average age 
was 41.2 years, completing the criteria of treatment. One hundred and twelve 
patients were treated by tenofovir (TDF), fourteen by lamivudine and seven 
co-infected HIV/HBV patients by Atripla® (combination TDF, Emtricitabine 
and Efavirenz). Virological and biochemical responses were respectively 100% 
and 94% after 4 years. The rate of HBsAg seroclearance was 1.5%. Twelve of 
fourteen patients (85.7%) had lamivudine resistance and no cases of resistance 
in the TDF and Atripla® groups. One co-infected patient developed HCC 
during treatment. Among patients treated by TDF, two cases of hypophos-
phatemia were noticed and no case of kidney failure. The treatment of CHB is 
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certainly progressing; updated guidelines (EASL, AASLD) exist but should be 
adapted to the African context. 
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1. Introduction 

With more than 350 million chronic carriers worldwide, about 5% of the world 
population, the hepatitis B virus (HBV) infection is a major problem of public 
health [1] [2] [3]. Among these chronic carriers the morbidity and the mortality 
will be bound in 20% to 25% of the cases in a hepatic complication mainly the 
cirrhosis with the risk of fatal complications such as hepatic failure or hepato-
cellular carcinoma (HCC).  

These complications are responsible of more than one million deaths yearly 
worldwide [4]. The primitive cancer of the liver is one of the most frequent can-
cers in the world and the HBV is responsible for 75% of these cancers [3]. 

Sub-Saharan Africa and South Asia are high endemic areas where most infec-
tions occur during the perinatal period and the early childhood, what favorites 
the passage in the chronicity [5] [6]. 

Burkina Faso is one of the highly endemic areas with prevalence about 15% 
[7]. The treatment of CHB clearly progressed during the last years. In HBeAg- 
negative CHB patients, it is necessary to distinguish the inactive carriers (low 
viral DNA < 2000 IU/mL, normal ALT, absent or minimal histological lesions) 
that does not need treatment; and patients with chronic active hepatitis B 
(DNA > 2000 IU/ml, high transaminases or fluctuating, significant fibrosis and/ 
or necroinflammatory activity > 1) who must be treated. The main goal of treat- 
ment is to get a dural viral suppression to improve the histological lesions and 
reduce the risk of progression to cirrhosis, liver failure and HCC. 

Two different treatment strategies are currently available: a short-term treat-
ment with pegylated interferon alpha (PEG-IFN) or long-term therapy with 
nucleot(s)ide analogues (NAs). In order to assess the effectiveness of treatment 
and monitoring of patients, different markers (virological, biochemical, serolog-
ical and histological) are used. Virological response resulted in the reduction or 
the non-detectability of viral DNA; this is a direct proof of the antiviral efficacy. 
The ALT normalization and improvement in liver histology are also therapeutic 
efficacy criteria. The ultimate goal of treatment is HBsAg seroclearance asso-
ciated with healing of CHB, which is rarely obtained [3] [8]. 

Vigano et al. [8] reported in CHB HBeAg-negative patients that long-term 
administration of NAs such as entecavir (ETV) or Tenofovir (TDF) suppresses 
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HBV replication in >95% of patients after 5 years of treatment with high rates of 
biochemical normalization, regression of fibrosis and cirrhosis. Papatheodoridis 
[9] also reported that ETV and TDF, have minimal or no risk of long-term re-
sistance and a virological response is achieved in almost 100% of adherent 
HBeAg-negative patients. The main limitation of NAs is the need for long-term, 
perhaps indefinite, treatment and the main advantage of PEG-IFN is the finite 
duration (48 weeks). Nowadays new therapeutic options are needed to increase 
the rates of HBsAg loss. For this reason new trials based upon a combination of 
PEG-IFN and third generation NAs in both naïve and NA-responder HBeAg- 
negative patients are ongoing [8]. 

Our study aimed to report the results of four years follow-up of HBeAg- 
negative naive patients treated by NAs in Ouagadougou (Burkina Faso). 

2. Patients and Methods 

It was a clinical study made on prospective observational period from July 2011 
to June 2015 in the Gastroenterology unit of Yalgado Ouédraogo teaching Hos-
pital and Saint Camille Hospital Ouagadougou (HOSCO). We recruited conse-
cutively a cohort of HBeAg-negative CHB patients who completing the criteria 
of treatment. 

2.1. Patients 

After counseling the patient about transmission, prevention and treatment of 
hepatitis B, a medical record was made. Demographic, clinical (physical exami-
nation, personal and family histories) and laboratory from an initial balance 
(abdominal ultrasound, AST/ALT, HBeAg/anti-HBe, viral DNA, liver fibrosis 
evaluation) were collected from each patient.  

The study population consisted of patients treated for CHB. The patients over 
15 years old HBeAg-negative naive (never previously treated for CHB by NAs or 
pegylated-interferon) with the initial assessment in the criteria for treatment, 
were included. These criteria were: 

- DNA ≥ 2000 IU/ml and significant fibrosis (>F1) and/or necroinflammatory 
activity score of at least moderate (A2) on the METAVIR score 

- ALT > in twice the upper limit of normal (ULN) on several consecutive tests 
with DNA ≥ 2000 IU/ml independently of the fibrosis. The ULN being 30 IU/ml 
for the men and 19 IU/ml for the women 

- Cirrhosis with detectable DNA regardless of ALT level 
- Age > 40 years and family histories of HCC were additional arguments in 

favor of treatment. 
All patients who could not provide financially for their treatment were excluded. 

2.2. Methods 

The HBsAg was checked once yearly, HBV DNA every 4 - 6 months until viral 
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suppression and every 6 months or once yearly. Transaminases were monitored 
every 3 months at the beginning of treatment and biannual after the biochemical 
response. HBsAg detection techniques were DetermineTM (Abbott) and Elisa 
(Vidas®). The quantification of HBV DNA was performed by real-time PCR ac-
cording to Roche technique: Cobas TaqMan® and Ampliprep®, sensitivity thre-
shold of 12 IU. 

Search of co-infection by HIV (human immunodeficiency virus) and HCV 
(hepatitis C virus) was routinely done before treatment. In case of viral suppres-
sion without ALT normalization, search of hepatitis delta virus (HDV) was re-
quested. The HDV is not systematically sought in early treatment because of the 
high cost (about € 50), and it is also rare in our context. 

An initial abdominal ultrasound was performed, when it was normal, it was 
repeated annually. In patients receiving TDF, creatinine and serum phosphorus 
were performed at baseline, one month and then quarterly. For cirrhosis and 
HCC, diagnostic criteria were clinical (liver characters), biological, endoscopic, 
radiological and/or the Fibromètre® (non invasive method for assessing fibrosis). 
All patients were classified at least A2 and/or F2 on METAVIR score and/or had 
family histories of HCC (father or mother or brother died of CHC) with ALT 
twice higher than the upper limit of normal (ULN) on multiple controls. The 
response to treatment was estimated by the following elements: 

- Virological response is undetectability of DNA load under treatment (DNA 
<12 IU/ml). 

- Biochemical response is defined by ALT normalization (ALT < 30 IU/ml) 
- HBsAg seroclearance is negativation of the HBs antigen (AgHBs) and the 

appearance of antibody anti-HBs (Anti-HBs) which means healing. 
- Histological response is the regression of the degree of fibrosis or necroin-

flammatory activity under treatment effect. 
The cost of management (additional tests, drugs) was on charge of the patient 

who was called if necessary for follow-up. 
The data collected were analyzed using microcomputer with the aid of soft-

ware Epi info 3.5.4 (French version). 

3. Results 

Demographic characteristics of the patients were presented in Table 1. One 
hundred thirty three (133) patients were included with 95 men (71.43%) with a 
sex ratio of 2.5. The average age was 41.2 years (extreme ages were 20 and 73 
years). 64% represented the age group over than 35 years old. The employees 
(public and private) represented 63.16%. The circumstances of HBsAg discovery 
were during a check-up in 45% of cases, a blood donation in 25%, a record in 
cirrhosis in 5.25% and an asthenia in 3.75%. A risk factor was found in 20% of 
cases; such as previous surgery and dental treatment respectively in 10% and 
7.5% and others (female genital mutilation, scarification, blood transfusion and  
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Table 1. Basics characteristics of study population. 

Designation Number (N = 133) Percentage Observation/cost 

Sex    

Men 95 71.43%  

women 38 28.6%  

ALT before treatment  $8 US 

≥2 ULN 60 45.11%  

]1 - 2ULN[ 36 27.06%  

normal ALT 37 27.8%  

DNAB before treatment (N = 133)  $100 US 

>8 log 8 6.01% 
 

All had DNA ≥ 2000 UI/ml 
[6 - 8 log[ 25 18.79% 

[3 - 6 log[ 100 75.18% 

Fibrosis before treatment (N = 44)  $130 US 

≥F2 26/44 59.09%  

Activity before treatment   

≥A2 13/44 29.54%  

Molecules used (N = 133)   

Lamivudine 14 10.52% 12 patients had resistance after 4 years 

Ténofovir 112 84.21% $6 US/month via HIV program 

Atripla® 7 5.26% Co-infected HIV/HBV 

Liver ultrasound (N = 133)  $20 US 

Normal 98 73.68%  

Liver steatosis 11 8.27%  

Cirrhosis 19 14.28%  

micronodular liver 4 3%  

HCC 1 0.7% Co-infected HIV/VHB 

Fibroscan (N = 10)  Acsess in EUROPE 

<8 Kpa 8 80%  

8.8 Kpa 1 10%  

26.3 Kpa 1 10%  

ULN: Upper limit of Normal. HCC: Hepatocellular carcinoma. Kpa: Kilopascal 
 

family histories of HCC) in 2.5%. Seven patients were co-infected HIV/HBV. 96 
patients (72.18%) had high ALT before treatment. 37 patients (28.8%) had nor-
mal ALT before treatment with significant fibrosis (≥F2) or family histories of 
HCC. The average value of DNA was 10,989,541 IU/mL before treatment. Nine-
teen patients had cirrhosis according to the liver ultrasound.  

Responses to treatment 
One hundred twelve patients were treated by TDF, 14 by lamivudine and 7 

co-infected HIV/HBV were treated by Atripla® (Combination TDF+ emtricita-
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bine + effavirenz). 
Virological response is represented by Figure 1 and biochemical response 

(normalization of ALT) by Figure 2. The virological response increased gradu-
ally from the first year (64%) to the fourth year of treatment (100%). The bio-
chemical response had also gradually increased from 71% to 94% in fourth year 
(Figure 2). In the remaining 6% abnormal ALT patients the search of hepatitis 
delta virus was done and was negative. 

Two patients among 133 made an HBsAg seroclearance (1.5%). 
Among 44 patients who estimated the fibrosis before treatment only 20 made 

a control during the treatment, for 12 of them the necroinflammatory activity 
score decreased and for 7 the fibrosis score decreased by one point. 

Resistance to treatment 
Twelve among the 14 patients on lamivudine (85.7%) had made resistance af-

ter four years of treatment for who TDF was added until virosuppression and 
then monotherapy with tenofovir. No case of resistance was noted in patients on  

 

 
Figure 1. Virological response. 

 

 
Figure 2. Biochemical response. 
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TDF or Atripla®. 
Treatment monitoring 
In patients receiving TDF, two presented moderate hypophosphatemia which 

spontaneously corrected. No case of kidney failure was noticed. One co-infected 
patient HBV/HIV with cirrhosis has developed a HCC with a size inferior to 4 
centimeters and was treated by hepatectomy. For this patient during two years 
follow-up we do not notice any recidivism. 

4. Discussion 

Study limitations 
In this study, the cost of medical exams and treatment was fully supported by 

patients. In developing countries most of people live below poverty, the treat-
ment of diseases especially chronic diseases such as hepatitis B is a challenge. 
Most of the patients do not have medical insurance. This situation has been a 
selection bias and explains the small number of patients included. 

In spite of these limitations we believe that we have achieved our objective 
which was to report the results of four years follow-up of naive-HBeAg-negative 
CHB patients treated by NAs in Ouagadougou. 

Indications to treatment 
The main indication of treatment is viral replication (detectable DNA) with 

significant fibrosis score (at least F2) or a necroinflammatory activity score in at 
least A2 [10] [11]. In our study all patients had a higher viral replication superior 
or equal to 2000 IU/ml with an average of 10,989,541 IU/mL or 7.04 log (2.7 - 
8.04). 44 patients realized the Fibromètre® of which 26 had significant fibrosis 
(≥F2) and 13 necroinflammatory moderate activity. The other patients were 
treated on basis of high ALT (>2 ULN) on successive tests and family histories of 
HCC. In HBeAg-negative patients with DNA superior than 2000 UI/ml and ALT 
higher twice than the ULN, treatment is indicated even without evaluation of fi-
brosis, because it will bring only useful additional information but will not mod-
ify the decision of putting under treatment [1] [10] [11]. 

Sub-Saharan Africa is a high prevalence area for HBV infection, contamina-
tion occurs in the perinatal period and infancy. The chronicity is greater and the 
risk of developing cirrhosis and/or HCC occurs at an early stage [5]. It is there-
fore necessary to refine the recommendations of EASL and AASLD to adapt 
them to the African epidemiological context. 

Virological response 
After 4 years of treatment 100% (Figure 1) of patients had a virological re-

sponse. The main purpose of treatment is to get a dural viral suppression to im-
prove the histological lesions and reduce the risk of progression to cirrhosis, liv-
er failure and HCC. In fact several studies have shown that a suppression of viral 
replication in 60% - 70% of patients after one year of treatment with lamivudine 
and 79% in patients treated with tenofovir [3] [8]. 
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Biochemical response 
The ALT normalization was observed in 94% of patients (Figure 2). A vi-

rus-removal is associated with normalization of transaminase levels, improved 
histological lesions and a decreased risk of progression to cirrhosis and HCC [1] 
[12]. A persistent high ALT on treatment after viral suppression may be due to 
co-infection with hepatitis delta virus or concomitant use of drugs with enzyme- 
inducing activity. In our context many patients take herbal medicines or tradi-
tional medicines (self-medication) the same time as analogous to treat hepatitis. 
These alternative treatments may partly explain the persistence of high liver en-
zymes levels. 

HbsAg seroclearance 
The ultimate purpose of antiviral therapy is to get this clearance, which de-

monstrates the healing but rarely achieved in particular with NAs [9] [13]. The 
rate of HbsAg seroclearance is better with pegylated-interferon therapies. Two of 
our patients (1.5%) were cured under treatment. 

Resistance management treatment 
Twelve patients on fourteen (85.7%) treated with lamivudine were resistant 

during treatment. In these patients TDF was added to lamivudine until viral 
suppression, then by monotherapy with TDF. TDF was used instead of lamivu-
dine in the two remaining lamuvudine patients. No cases of resistance are de-
scribed in patients on tenofovir [1]. 

Co-infection HBV/HIV 
Due to a similar mode of transmission of HIV and HBV, the HBV co-infection 

is common in the population of HIV positive individuals. If HBV does not ap-
pear to influence the natural history of HIV, conversely, HIV alters the natural 
history of HBV. HIV causes, compared to HBV mono-infected subjects, lower 
values of ALT, increased viral replication B, decreased rates of spontaneous 
HbeAg and HbsAg seroclearance, faster liver fibrosis progression and increased 
risk of hepatic decompensation, cirrhosis, HCC and hepatic mortality [14] [15] 
[16]. A co-infected patient HIV/HBV with liver cirrhosis in our study developed 
HCC under treatment and was operated by regulated hepatectomy. For this pa-
tient during two years follow-up we do not notice any recidivism. 

Side effects 
Nucleos(t)ide analogues (NAs) have a good profile of tolerance compared 

with the pegylated-interferon [17]. It is important to insist on the adherence 
which remains the main factor of efficiency of treatment with NAs [18]. Cases of 
kidney failure and hypophosphatemia failure have been reported in patients 
taking TDF [19] [20]. In our study two patients under TDF presented moderate 
hypophosphatemia which spontaneously corrected. 

5. Conclusion 

Treatment of CHB in Africa is a challenge in particular for HBeAg-negative 
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patients because of its indefinite duration and thus of its long-term high cost. 
The guidelines regarding treatment of hepatitis B of the EASL (European Asso-
ciation for the Study of the Liver) in 2012 and the AASLD (American Associa-
tion for Study of Liver Disease) in 2015 are difficult to apply in countries where 
more than half population lives below the poverty line and thus without health 
care insurance. Africa is a high prevalence area for the hepatitis B, so it is neces-
sary that the African practitioners think to adapt these recommendations to 
their context. 
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