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Abstract 
Introduction: The treatment of viral hepatitis B is based on nucleotide ana-
logs(s). In Burkina Faso, tenofovir is the most widely used because of its ef-
fectiveness and cost. The aim of this study was to describe viral hepatitis B 
under tenofovir in Ouagadougou. Material and Method: This was a longitu-
dinal study, carried out in the outpatient department of the University Hos-
pital of Tengandogo from May 1, 2013 to September 31, 2020, i.e. a period of 
seven (07) years and five (05) months. All patients with chronic hepatitis B 
virus who had been taking tenofovir for at least one year were included in the 
study. Cases of hepatocellular carcinoma and co-infections with hepatitis D, 
C and human immunodeficiency viruses were excluded from the study. Re-
sults: Of 321 patients with hepatitis B, 120 were on tenofovir and 34 were in-
cluded in our study. These were 24 men and 10 women with an average age of 
39 years. Hepatitis B was most often discovered following systematic or vo-
luntary screening (44.1%) or pain in the right hypochondrium (23.5%). The 
mean initial viral load was 7.9 log. Ten patients had moderate compliance and 
four were non-compliant. No side effects were reported in 91.3% of cases. 
The virologic response was complete in 72.7% of patients after six months. 
Nine out of ten patients showed a biochemical response after 16 months. A 
histological response was observed in 19/27 patients within a mean of 26.7 
months. HBs seroconversion was found in 2/24 patients. Conclusion: Teno-
fovir is effective in the treatment of viral hepatitis B, but HBs seroconversion 
is rarely achieved. 
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1. Introduction 

Viral hepatitis B is a major public health problem. According to the World Health 
Organization, 257 million people have chronic viral hepatitis B infection, caus-
ing an estimated 887,000 deaths in 2015 [1]. 

In Africa, the responsible virus is most often transmitted from mother to child 
during birth and childbirth. The risk of chronicity is therefore higher there with 
complications such as cirrhosis and hepatocellular carcinoma responsible for 
death [1]. 

Burkina Faso is located in the zone of high endemicity of hepatitis B. In fact, a 
study carried out in 2015 found a prevalence of 10.4% [2]. Cirrhosis and liver can-
cer constitute 65% of the reasons for hospitalization in the hepato-gastroenterology 
department of the Yalgado Ouédraogo University Hospital Center in Ouagadou-
gou. They are responsible for 3100 and 1400 deaths per year respectively [3]. 

For a long time, access to treatment for chronic viral hepatitis B was difficult. 
Nowadays, treatment is mainly based on nucleos (t) idic analogues and immu-
nomodulators. Thanks to the HIV/AIDS program, nucleos (t) idic analogues are 
more available and accessible. Those with high barrier resistance should be pri-
oritized [4]. Tenofovir, a reverse transcriptase inhibitor, is one of them and is the 
most effective and widely used treatment [5]. The aim of antiviral therapy is to 
stop the inflammatory process in the liver which can lead to cirrhosis or hepato-
cellular carcinoma. The objective is therefore the normalization of liver tests, 
improvement of liver histology, HBe seroconversion in HBeAg positive patients, 
and ideally HBs seroconversion [6]. Very few studies to assess the evolution of 
chronic viral hepatitis B under tenofovir in Burkina Faso have been carried out. 
Our study aimed to study the treatment of chronic viral hepatitis B with tenofo-
vir disoproxil at Tengandogo University Hospital. 

2. Patients and Methods 

This was a longitudinal study carried out in the outpatient department of Ten-
gandogo University Hospital, from May 1, 2013 to September 31, 2020, for a pe-
riod of seven (07) years and five (05) months. 

Patients of all ages, sexes, origins and socio-professional categories with viral 
hepatitis B who had been taking tenofovir for at least one year were included in 
the study. 

Patients with hepatocellular carcinoma or coinfection (hepatitis B virus and 
hepatitis C, D and human immunodeficiency virus) were excluded from the 
study. 

HBsAg and HBVDNA were tested every six months to a year, as was alanine 
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amino transferase (ALAT). An ALT was considered high when it was above 
twice the upper limit of normal. An initial abdominal ultrasound was performed 
then every six months to a year. The Fibrometer ®and/or Fibroscan® were per-
formed once a year to assess fibrosis and activity. Antiviral treatment was insti-
tuted for all patients with a viral load greater than 2000 IU/ml and/or activity of 
at least A2 and/or fibrosis of at least F2 on the METAVIR grid at histology or 
during the Fibrometer® and/or Fibroscan®. Complementary examinations (bi-
ology, imaging) and treatment were very often the responsibility of the patient. 
The information was collected from the computerized and handwritten medical 
records of the patients on a collection sheet. Patients were contacted by phone to 
assess adherence to therapy. 

Data were entered and analyzed using Microsoft Word software, EPI INFO 
7.2. Statistical comparisons were made using chi² tests with a significance level p 
= 0.05. 

The operational definitions were: 
- Virological response: may be complete (undetectable HBV-DNA dating no 

longer than one year), partial (decrease in DNA > 2 log copies/ml) or inade-
quate (decrease < 2 log copies/ml) 

- Biochemical response: normalization of transaminases 
- HBe seroconversion: disappearance of HBe Ag and appearance of anti-HBe 

antibody 
- HBs seroconversion: disappearance of HBs Ag and appearance of anti-HBs 

antibody 
- Histological response: decrease in necrotico-inflammatory activity by at least 

two points in the histological activity index without degradation of the fibro-
sis score 

- Treatment compliance: it was assessed during the interrogation 
Total compliance: no forgetting; 
Moderate compliance: overall compliance with catches over the last four weeks. 
Non-compliance: rarely taken or stopped the last four weeks. 
The study was authorized by the management of Tengandogo University Hos-

pital. The confidentiality of the information collected was respected. 

3. Results 
3.1. Sociodemographic Characteristics 

From 05/01/2013 to 09/30/2020, that to say. seven (07) years and five (05) 
months, out of 3499 patients seen in hepato-gastroenterology, 403 (11.5%) were 
seen for hepatitis with 321 cases of hepatitis B (79.6%). One hundred and 
twenty (120) patients were on tenofovir and 34 were included in our study, that 
to say. 28.3% of patients on tenofovir. There were 24 men and 10 women; i.e. a 
sex ratio of 2.4. The average age of our patients was 39 years with extremes of 
19 and 66 years. The 30 to 39 age group followed by the 40 to 49 age group were 
the most prevalent with 15 and 10 cases, respectively. Civil servants and infor-
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mal sector actors were the most encountered (18 and 6 cases). Twenty-five pa-
tients were in a relationship. In 85.3% of the cases, the patients resided in urban 
areas. 

3.2. Clinical Features 

Our sample consisted of 32 cases of chronic hepatitis and 02 cases of cirrhosis. 
Ten patients had a family history of viral hepatitis B; four with hepatocellular 

carcinoma of viral B etiology and three with viral B cirrhosis. 
Among the couple patients (25), partner screening was performed in 23 pa-

tients, twenty tested negative and two positive for HBsAg; the HIV status was 
not specified in the other. The twenty HIV-negative spouses were fully vacci-
nated or in the process of being vaccinated. 

Twenty-nine patients had children and their HIV status was specified in 26 of 
them. Five patients had at least one child tested positive; in 5 others the serolog-
ical status of the children was not investigated. It was unspecified in 3 others and 
negative in 16. 

Fourteen patients had used herbal medicine. 
Viral hepatitis B was discovered during systematic or voluntary screening in 

15 patients or with pain in the right hypochondria (8 cases). No functional signs 
were found in 23 patients. 

Thirty-three patients were in good general condition and altered in the last. 
In our study population, 12 of the 26 patients were overweight or obese for 

whom the body mass index was specified. 
Twenty-seven (79.4%) of our patients presented no physical signs. 
Our population had an alanine amino transferase (ALT) mean of 0.9 N with 

extremes of 0.3 N and 2.2 N. In patients with chronic viral hepatitis B, an ALT 
mean of 0.9 N with extremes of 0.3 N and 2.2 N were found and those with cirr-
hosis had ALTs at 0.5 N and 1.6 N. 

For aspartate amino transferase (ASAT), an average of 0.9 N with extremes of 
0.3 N and 2.1 N was found. Patients with chronic hepatitis B had a mean of 0.8 N 
with extremes of 0.3 N and 1.6 N. Cirrhotic patients had 1.5 N and 2.1 N ASTs. 

The mean initial viral load was 7.9 log with extremes of 1.7 log and 8.9 log. It 
was greater than 4 log (2000 IU/ml) in 66.7% of cases. Patients with chronic he-
patitis B had an average viral load of 7.9 log with extremes of 1.7 log and 8.9 log 
and those with cirrhosis had viral loads of 7.9 log and 8.6 log, i.e. an average of 
8.4 log, with a p-value of 0.3. 

Nine of the twelve patients tested initially had a pre-C mutant virus. Like 
those with wild virus, they had an average of 0.9 N for ALT. The mean viral load 
in mutant virus hepatitis cases was 7.7 log with extremes of 1.7 and 8.6 log. In 
the wild virus cases, the mean viral load was 8.6 log with extremes of 7.9 and 8.9 
log. Abdominal ultrasound was initially performed in 22 patients and there was 
no liver damage in 17 patients, three had fatty liver disease, one had an irregular 
liver, and one had an appearance of cirrhosis. 
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Fibrosis was quantified in 27 patients using the fibrometer ® and/or fibroscan 
® and stage 2 fibrosis was found in 14 people. Four patients had severe fibrosis 
(F3-F4). 

3.3. Assessment of Compliance, Safety and Efficacy of Treatment  
of Patients with Viral Hepatitis B under Tenofovir Disoproxil  
Fumarate 

The mean duration of treatment in our population was 34.3 months with ex-
tremes of 12 and 74 months. 

During our study, 52.9% or 18/34 patients had to interrupt their treatment: 
eleven due to a break in the product at the Central Purchase of Generic Essential 
Medicines (CAMEG), no reason for three others, two by incomprehension, one 
voluntarily and the other for HBs seroconversion. 

Ten patients had moderate compliance and four were non-compliant. 
Thirty-one people had no side effects. One case of abdominal pain, one case of 

diarrhea and one case of bone pain have been reported. 
The virological response at six months was complete in 72.7% of cases (24/33), 

inadequate in 18.2% of cases (6/33), partial in 9.1% of cases (3/33) and not eva-
luated in one patient. 

It was complete in two thirds of patients (6/9) with mutant virus, partial or 
inadequate in the remaining third. 

In patients with wild-type virus, a complete response was found in one third 
and an inadequate response in the other two. 

Compliance was moderate in two-thirds of the patients who had a partial vi-
rologic response. One of the patients (wild virus cirrhotic) with full compliance 
had an inadequate response. The second cirrhotic patient with mutant virus and 
moderate adherence also had an inadequate response. Nine out of ten patients 
evaluated had a biochemical response within an average of 16 months; including 
one of the patients with cirrhosis. 

Improvement in fibrosis was observed within an average of 26.7 months in 19 
of the 27 patients assessed. In the remaining eight, there was no histologicpa-
ramètresal response. 

Among the three patients initially HBeAg positive, seroconversion was ob-
served in only one and not evaluated in the others. 

HBs seroconversion was found in two patients at 66 and 72 months out of the 
24 evaluated (Table 1). 

An initially cirrhotic patient with moderate compliance, inadequate response, 
and HBeAg negative developed edema-ascitic syndrome after one year. 

One HBeAg negative patient with a family history of viral hepatitis B, com-
plete compliance, and complete virologic response developed cirrhosis after one 
year. 

After an average of 26.7 months, 26.5% of our patients were lost to follow-up. 
No deaths were recorded in our study population. 
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Table 1. Therapeutic aspects. 

Parameters Values 

Duration of treatment (months) 34.3 (12 - 74) 

Therapeutic interruption  

- Rupture at CAMEG 11/18 

- No reason 03/18 

- Misunderstanding 02/18 

- Phytotherapy 01/18 

- HBs seroconversion 01/18 

Therapeutic adherence n (%)  

- Total 20 (58.8) 

- moderate 10 (29.4) 

- Non compliance 04 (11.8) 

Virological response at 06 months  

- Complete 24/33 

- Partial 03/33 

- Inadequate 06/33 

Biochemical response 09/10 

Histological response 19/27 

HBe seroconversion 01/03 

HBs seroconversion 02/24 

4. Discussion 

From this study, it emerged that the average age of patients at the time of diag-
nosis was 39 years. Targeted screening campaigns (unvaccinated subjects) could 
allow a diagnosis in younger patients. The sex ratio is 2.4; for a population which 
is predominantly female (51.7%) [7]. This could be explained by the greater ten-
dency of men to consult and be tested (men having greater financial power than 
women in our context). It could also suggest higher transmission of the virus in 
boys during childhood linked to greater horizontal transmission during their 
more important play activities. Seventeen (17) patients had a family history of 
hepatopathy or even hepatocellular carcinoma of viral B etiology, hence the im-
portance of family screening. All HIV-negative spouses had received at least one 
dose of the vaccine and 20/25 of the children were fully immunized. These high 
proportions of screening in our study could be explained by the increase in 
awareness campaigns, but also by the level of education and the socio-economic 
level of our population. The low percentage of complete vaccination of children 
and spouses is linked to the cost of the vaccine, associated with the age of child-
ren above the introduction of the vaccine in the Expanded Program on Immu-
nization. Fourteen (14) of our patients had used herbal medicine. Herbal 
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cine can cause liver and kidney toxicity, encouraging discontinuation of tenofo-
vir therapy. Raising patient awareness and better collaboration between practi-
tioners and traditional therapists could lead to better patient care. 

Eleven (11) patients had interrupted their treatment at some point due to a rup-
ture of tenofovir at the Central Purchase of Generic Essential Medicines (CAMEG), 
no reason for three others and two due to incomprehension. Granting the authori-
zation to sell tenofovir disoproxil to town pharmacies may help somewhat to re-
solve the supply difficulties; also better information for patients through the or-
ganization of therapeutic education sessions could lead to better adherence to 
treatment. 

Thirty-one people had no side effects. Tenofovir disoproxil has a good safety 
profile. 

The virological response was complete in 72.7% of cases (24/33) at 6 months. 
Two thirds of the patients who had a partial virologic response had moderate 
compliance. This demonstrates the need to improve patient compliance. The two 
patients with cirrhosis had an inadequate virologic response. This could suggest 
that tenofovir is less effective in the stage of cirrhosis. However, their very low 
number, the moderate observance of one, does not allow us to conclude. 

The majority of our patients had normal transaminases (0.9 N) when treat-
ment was initiated. This is due to immune tolerance or weak immune response 
due to infection acquired at birth or in infancy, the most common mode of 
transmission in sub-Saharan Africa [8]. 

Nine out of ten patients evaluated had a biochemical response within an av-
erage of 16 months. 

Improvement in fibrosis was observed within an average of 26.7 months in 19 
of the 27 patients assessed; or 70.4% of cases. This reflects the effectiveness of 
tenofovir. 

Only three patients had HBeAg-positive chronic viral hepatitis B. Hepatitis B 
due to the pre-C mutant is now widespread in populations around the Mediter-
ranean basin, in Africa, Asia and Europe [9] [10]. 

During our follow-up, we found an oedemato-ascitic syndrome in an initially 
cirrhotic patient with moderate compliance, an inadequate response and nega-
tive HBeAg. 

One HBeAg negative patient with a family history of viral hepatitis B, com-
plete compliance, and complete virologic response developed cirrhosis. 

The severity of viral B hepatopathies and the onset of cirrhosis and its com-
plications are precipitated by the persistence of viral multiplication, which gene-
rates necrotico-inflammatory activity and is responsible for morbidity and mor-
tality [11]. 

After an average of 26.7 months, 26.5% of our patients were lost to follow-up. 
Several reasons could be the cause: in particular: financial, geographical accessi-
bility, requisition of the hospital center for the management of COVID19. 

In comparison with other studies, our results are similar to that of Sombié in 
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Burkina, which found total compliance in 68% of cases and moderate in 14.4% 
of patients [11]. 

The treatment interruption was often due to: forgetting to take the treatment 
(more frequent at the beginning), lack of money, drug stock-outs at CAMEG; 
according to Sombié [11]. 

Fourteen patients (14/34) did not have full compliance, results similar to a 
study carried out in Burkina-Faso [11]. 

Six-month virosuppression was achieved in 24/33 (72.73%) of cases. These 
results are inferior to many studies [11] [12] [13] but these studies mostly eva-
luated it over longer periods. Thus, Sombié reported virosuppression varying 
from 70% to 90% between one year and three years, and more than 90% after 
five years. Butti in Spain; 99.3% virosuppression at seven years [12]. The exten-
sion of the follow-up of our patients could allow us in the future to compare our 
results with these authors. 

Nineteen out of 27 patients presented a histological response. A study carried 
out in Burkina-Faso found higher proportions [14]. 

Two out of 24 patients presented with HBs seroconversion. Numerous studies 
have highlighted this low seroconversion [9] [15] [16] [17] [18] [19]. 

The main limitation of this study is the size of our sample (34) which could be 
due to the retrospective nature of the collection which was a source of informa-
tion bias, the high cost of the initial assessment (very few with health coverage) 
and the use of other therapeutic alternatives. 

5. Conclusion 

Our study shows that tenofovir is effective in the treatment of chronic hepatitis 
B, with excellent tolerability. Once the treatment indication has been made, the 
patient must take part in the therapeutic project and receive complete information 
on the advantages and disadvantages of indefinite treatment. The majority of 
our patients were HBe antigen negative, if the chances of HBs seroconversion 
exist, they remain very low. More than one in 4 patients were lost to follow-up 
after 26.7 months, it would be interesting to carry out further investigations to 
better understand the reasons and to try to remedy them. 
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