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Abstract 
Little data exist on patients treated with tenofovir in Sub-Saharan Africa. Objective: To describe 
the clinical and laboratory characteristics of patients with viral hepatitis B treated with tenofovir. 
Material and methods: A descriptive single-center retrospective study, on chronic viral hepatitis B 
mono-infected, followed in the hepatogastroenterology department of the University Hospital of 
Yopougon and treated with tenofovir from February 2012 to February 2015. The studied para- 
meters were demographic, clinical, biochemical, serological, virological, abdominal ultrasound. 
Liver fibrosis was assessed either by liver biopsy or non-invasive tests. Results: 110 patients were 
treated with tenofovir disoproxil fumarate with a mean age of 40.4 years and a male predo- min-
ance. Clinical examination revealed jaundice in 9% of cases, hepatomegaly in 7.3% of cases, sple-
nomegaly in 9.1% of cases and ascites in 15.5% of cases. The AST averaged 77.3 IU/l, the ALT 76.8 
IU/l, prothrombin rate at 76.6% , albumin level at 32.3 g/l, total bilirubin at 29.9 g/l, alpha feto-
protein rate at 15.3 ng/ml. HBe antigen was negative in 76.2% of cases. The average rate of DNA at 
baseline was 7.4 log10 IU/l. 27.5% was cirrhotic. The average time of starting treatment was 23.7 
months. Conclusion: TDF is the first-line treatment for chronic hepatitis B in our country, because 
it is a well-tolerated, potent therapy with a high threshold for resistance development. Our study 
population had an average age of 40.4 years. Virological profile was dominated by HBe antigen 
negative patients and high viral load of HVB DNA. One third of patients were at the stage of cirr-
hosis. This treatment must be delivered free of charge in all the country hospitals, which is going 
to improve significantly the natural evolution of the disease and to decrease the incidence of the 
HCC. 
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1. Introduction 
Viral hepatitis B is highly endemic in Sub-Saharan Africa, where more than 8% of the populations are chronic 
carriers [1]-[4]. In the Ivory Coast, several studies suggest a prevalence of HBs antigen ranging from 10% to 
17% depending on the study population [5]-[8]. In our countries, the contamination is made most of the time 
during perinatal period (vertical transmission) and the early childhood (horizontal transmission). The blood way 
is also high because of the traditional practices of scarifications, circumcisions and tattoos where the measures 
of hygiene are not still respected. The risks in the blood transfusion are small in our country because of the 
transfusional security measures [6] [7]. 20% to 40% of patients with chronic hepatitis B may progress to liver 
cirrhosis and its complications [1] [9]-[11]. The treatment of Viral Hepatitis B (VHB) aims to suppress DNA 
replication of hepatitis B virus (HBV), reduce necroinflammation, prevent progressive fibrosis, and finally 
eliminate hepatitis B virus (HBV) [1] [9]-[11]. WHO in its guidelines for hepatitis B in 2015, recommends to 
prioritize antiviral treatment to those with established cirrhosis (based on non-invasive measurements of fibro-
sis), clinical evidence of decompensated liver disease, or evidence of chronic active hepatitis indicated by ab-
normal transaminases and high load of HBV DNA (above 20,000 IU/ml) [1]. Currently, several drugs are rec-
ommended for the treatment of patients with chronic HBV [1] [2] [10] [12], which can be divided into two main 
groups based on their mechanism of action: immunomodulatory drugs (such as interferon alpha) and antiviral 
medicines including lamivudine, telbivudine, entecavir, tenofovir disoproxil fumarate (TDF) [1] [10] [12]. TDF 
is effective against mutant or wild-type of virus and HBV lamivudine-resistant [10] [12] [13], or in case of de-
compensated cirrhosis [10] [14]. No TDF resistance was detected so far [11] [13]. In developing countries with 
high endemicity, access to antiviral therapy is still very limited because TDF is available and free of charge for 
individuals coinfected with HIV and not for mono infected individuals. There is a lot to do regarding the diag-
nosis and management of chronic HBV in populations without HIV [3] [15]. Access to diagnosis and treatment 
of chronic hepatitis B remains a challenge in the Ivory Coast where available drugs are pegylated interferon, 
lamuvidine and TDF which are not free of charge. There are limited data on patients treated with TDF in 
Sub-Saharan Africa. The purpose of the work is to describe the clinical and biological features in clinical prac-
tice of HVB mono infections treated with TDF in a consultation department of hepatogastroenterology in a high 
endemic area of HVB. 

2. Material and Methods 
This is a descriptive retrospective study on patients followed in the hepatogastroenterology department at the 
University Hospital in Yopougon, from February 2012 to February 2015 and treated with TDF for an indefinite 
period: it was about the fumarate of tenofovir disoproxil (Tenvir® of Cipla) delivered free of charge in the 3 
Teaching Hospitals of Abidjan thanks to the National Program of Fight against the Viral Hepatitis (NPFVH). 
TDF was given at the 300 mg daily dose, the only dosage available in hospitals, which was also used for the 
coinfected patient’s HVB + HIV. Inclusion criteria were: chronic active VHB (HBs antigen positive for more 
than 6 months, intermittent or persistent elevated transaminases, HBV DNA ≥ 2000 IU/ml for HBe antigen neg-
ative or ≥ 20,000 IU/ml for HBe antigen positive and necroinflammation or a moderate to severe fibrosis), ab-
sence of HCV, HDV or HIV coinfection, treatment with tenofovir. Patients with HDV, HCV or HIV coinfection, 
chronic inactive viral hepatitis B, HVB untreated or treated with another molecule were excluded. The following 
parameters were investigated: demographic (age, gender), clinical, biochemical (transaminases), serum (antigen 
HBs, total anti-HBc antibody, antigen HBe, anti-HBe antibody), virological (HBV DNA quantitative by PCR). 
All patients had had an abdominal ultrasound in search of portal hypertension signs or cirrhosis or HCC. Pa-
tients at the stage of cirrhosis had had an upper gastrointestinal endoscopy in search of portal hypertension signs 
and the determination of alpha fetoprotein in search of HCC. 

The detection of the antigen HBs was made according to the sandwich ELISA technique. HBe antigen, an-
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ti-HBe antibodies, anti-HCV antibodies were detected by ELISA test (Biomérieux Clinical Diagnostics, Geneva, 
Switzerland). HBV DNA was measured by the technique COBAS Ampliprep/COBASTaqMan HBV Version 
2.0 from Roche (Meylan, France) with a positive threshold of 20 IU/ml (linearity from 20 IU/ml to 170,000,000 
IU/ml). The COBAS TaqMan HBV test (CTM HBV test; Roche Diagnostics, Meylan, France) is a commercial 
nucleic acid amplification test for HBV DNA viral load determination based on TaqMan PCR chemistry. Clini-
cal samples are loaded into the instrument, which then automatically releases nucleic acids using ready-to-use 
reagents. Liver fibrosis assessed by liver biopsy, when it was accepted by the patients after informed consent, 
was made by echo guided sub-costal trans-parietal way under local anesthetic in Xylocaïne® 1% by an hepatolo-
gist and a radiologist in day hospitalization. Most patients preferred non-invasive methods (Fibrotest®-Actitest 
Biopredictive or Fibrometer® BioLiveScale or FibroScan® VTME V). When the biopsy was available, data were 
compiled according to the METAVIR scoring system: A0 for absence of activity A1 for minimal activity A2 for 
moderate and A3 for severe; F0 for absence of fibrosis, F1 for portal fibrosis without septa, F2 for fibrosis with 
rare septa, F3 for fibrosis with many septa and F4 for cirrhosis. 

2.1. Ethical Approval 
The analysis was conducted on anonymized data, collected as part of routine patient care. No additional investi-
gations were performed. Therefore, no prior informed consent from the patients was required. 

2.2. Statistical Analysis 
Data were processed using Microsoft Excel 2010 software (Microsoft, Seattle, WA, USA). The description of 
the sample consisted of calculations of proportions for qualitative variables and averages with their standard 
deviation for quantitative variables. 

3. Results 
During the study period 3274 patients were received in hepatogastroenterology consultation. There were 516 
cases of viral hepatitis (15.7%) including 414 cases of VHB (80.2%) and 102 cases of VHC (19.8%). 110 pa-
tients (26.6%) VHB were put on treatment with tenofovir. Patients had a mean age of 40.4 ± 12.1 years, with 
extremes ranging from 16 to 77 years. The age group from 40 to 50 years predominated 28.2% (n = 31), fol-
lowed by 30 to 40 years 22.7% (n = 25), from 20 to 30 years 20.9% (n = 23), 50 to 60 years 19.1% (n = 21). 
There was a male predominance of 83 men (75.5%) for 27 women (24.5%) with a sex ratio of 3.1. 5.4% had re-
ceived prior treatment with pegylated interferon; one patient was already on tenofovir and 93.6% were treat-
ment-naive. The average time of starting treatment was 23.7 months (1 - 232) compared to the date of diagnosis. 
The clinical examination was normal in most cases. However patients presented jaundice in 10% of cases, he-
patomegaly in 7.3% of cases, splenomegaly in 9.1% of cases and ascites in 15.5% of cases. This was decom-
pensated cirrhosis. 

Demographic and clinical characteristics of the patients are summarized in Table 1. 
Regarding the liver function test results, AST averaged 77.3 ± 88.7 IU/l (10 - 697), ALT 76.8 ± 76 IU/l (10 - 

477), prothrombin 76.6% ± 15.1% (11 - 100), albumin 32.3 ± 9.6 g/l (17 - 47), total bilirubin 29.9 ± 47.5 g/l (2.1 
- 278), the level of alpha fetoprotein 15.36 ± 43 ng/ml (2.1 - 229.55). HBe antigen was negative in 76.2%. The  

 
Table 1. Demographic and clinical characteristics of patients. 

Parameters (unit) Value 

Age (years) 40.3 ± 12.2 

Sex ratio 3.1 

Jaundice (%) 10 

Hepatomegaly (%) 7.3 

Splenomegaly (%) 9.1 
Ascite (%) 15.5 
Naive (%) 94.5 

Treatment delay (months) 23.7 
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average rate of DNA at baseline was 26,712,099.66 ± 50,401,405.68 IU/ml (41 - 170,000,000), i.e. 7.4 log10 
IU/ml ± 7.7 log10 IU/ml. Abdominal ultrasound showed 30 cases of liver cirrhosis (27.3%) 17 of which were at 
the stage of decompensation with ascites (15.45%). There were 2 cases of suspected nodules of HCC on CT 
scan with a nodule of 12 × 10 mm and 2 nodules whose size were not specified. Moreover abdominal ultrasound 
showed one homogenous hepatomegaly in 12 cases (10.9%), 1 case of liver atrophy, 12 cases (10.9%) of sple-
nomegaly, 3 cases of fatty liver disease, 3 cases of gallstones, 2 cases of hepatic hemangioma. To assess the 
histology, we performed 9 liver biopsies, 44 fibrotests, 12 fibroscans and 4 fibrometers. The activity was greater 
or equal to 2 in 4/9 liver biopsies, 15/44 fibrotests, 3/4 fibrometers. Fibrosis was greater or equal to 2 in 7/9 liver 
biopsies, 33/44 fibrotests, 6/12 fibroscans and 4/4 fibrometers. Patients were at the stage F4 of cirrhosis in 2/9 
cases of liver biopsies, 10/44 cases of fibrotests, 3/12 cases of fibroscan and 4/4 cases of fibrometers. Upper ga-
strointestinal endoscopy performed in 23 patients with cirrhosis showed esophageal varices in 13 cases (56.5%), 
which were grade 1 in 6 cases, grade 2 in 6 cases and grade 3 in 1 case.  

Laboratory characteristics of the patients are summarized in Table 2. 

4. Discussion 
Most of what is known about VHB in Africans was drawn from the extrapolation of studies carried out in West-
ern countries and Asia [2]. This is the first study to provide clinical and laboratory features of viral hepatitis B 
treated with tenofovir at the institution of the treatment in the Ivory Coast. Even if it’s retrospective nature and 
incomplete data limit the study, its major strength is that it was carried out in the Ivory Coast, where chronic in-
fection with hepatitis B is endemic. In our daily practice, chronic hepatitis B raises a management problem, due 
to late diagnosis of the disease and its complications such as cirrhosis and HCC and the lack of resources for 
monitoring, on the one hand from the side of patients (lack of money) and on the other hand from the side of 
hospitals (lack of equipment and medicines) [16]. 

Our patients had an average age of 40.3 ± 12.2 years as well as patients in Burkina Faso (40 years) [17] while 
in Iran the average age was 38 ± 12 years [18]. In Turkey treated patients were older at 45.34 ± 14.19 years [14], 
in Greece 46.9 ± 10.7 years [19]. Korea had the highest average age 51 years [20]. One study showed that pa-
tients without cirrhosis were younger than cirrhotic patients with a mean age of 38.4 years and 45.2 years with a 
significant difference [21]. Male predominance of our patients (75.5%) was found in all other studies to 67.7% 
[14], 77% [18], 82.5% [17], 63% [20], 54% [19] whether patients were HBe antigen positive or HBe antigen 
negative 80.9% and 71.6% [22], and 61.1% and 74.5% [23], cirrhotic or non-cirrhotic to 81% and 72%, respec-
tively [21]. 

The frequency of HBe antigen-negative patients has increased over the past decade as a result of an aging 
population with HBV and represents the majority of cases in some regions, including Europe [1] [24]. Asia is an 
exception with predominance of HBe antigen positive [25]. Chronic hepatitis B with HBe antigen negative is 
associated with a low rate of spontaneous remission. Patients are at risk of developing in the long-term severe 
fibrosis, cirrhosis and HCC [9]. Therefore early diagnosis and treatment of chronic hepatitis B are crucial to re-
duce morbidity and mortality [22]. According to the literature, the results of our study show a clear predomin-
ance of HBe antigen 75.3% of patients as well as other studies whose number of HBe Ag-negative patients was 
64.5% [18], 69% [17], whether patients are at the stage of cirrhosis (61%) or not (59%) [20].  

 
Table 2. Laboratory characteristics of the patients. 

Parameters (unit) Value 

HBe antigen negative (%) 76.3 

DNA VHB (log10 UI/ml) 7.4 ± 7.7 

AST (UI/L) 77.3 ± 88.7 

ALT (UI/L) 76.8 ± 76 
Prothrombin (%) 76.6 ± 15.2 

Albumin (g/l) 32.3 ± 9.6 
Total bilirubin (mg/l) 29.9 ± 47.5 

Alpha fetoprotein (ng/ml) 15.4 ± 43 
F4 (%) 27.5 
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Three criteria are essential to establish the indication of treatment: serum level of ALT, serum level of HBV 
DNA and severity of liver disease [9]. Treatment should be considered if the HBV DNA level is higher than 
2000 IU/ml, if the ALT level is higher than the upper limit of normal and if the severity of liver disease, as as-
sessed by a liver biopsy shows an activity from moderate to severe (A ≥ 2), and/or mild fibrosis (F ≥ 2) 
(METAVIR score). If patients meet these criteria for HBV DNA levels and the severity of histological lesions, 
the treatment may be started even if the ALT levels are normal [9]. Our patients met these criteria with ALT le-
vels at baseline that averaged 76.8 ± 76 IU/l, not different from the Iranian data 73 ± 54 IU/l [18] but was lower 
than European data whose average rate of ALT was 103.52 ± 126.67 IU/l [14], 115 ± 124 IU/l [19] or Asian 
126.3 IU/l [20] 143.2 ± 123.4 IU/l in cirrhotic patients and 143 ± 113.1 IU/l in non-cirrhotic patients [21]. In 
Brazil ALT levels were as high at 109.0 and 145.5 [23]. 

Our patients had a mean viral load of 7.4 ± 7.7 log10 IU/ml, which is high compared to the average viral load 
of Sombié and al who found a viral load 10 times lower (221,000 IU/ml) [17] or western data 1,100,000 IU/ml 
[14], 6.8 log10 IU/ml for cirrhotic patients and 6.9 log10 IU/ml for non-cirrhotic patients [22]. A study showed 
that patients with a high viral load take a longer time to reach HBV DNA levels undetectable compared to pa-
tients with low viral loads [4]. We expect that our patients will take a long time to reach HBV DNA levels un-
detectable.  

The identification of people in advanced stages of chronic HBV or at the stage of cirrhosis in the indication of 
treatment is usually based on a combined assessment of clinical signs (including hepatomegaly and splenome-
galy), the level and ratio of aminotransferase and other relevant tests, such as albumin and platelet counts, viral 
load, the degree of fibrosis and/or necroinflammation on liver biopsy or non invasive tests and imaging of the 
liver [1]. From a clinical perspective our patients presented a picture of decompensated cirrhosis with ascites in 
15.5% of cases, jaundice in 10% of cases, hepatomegaly in 7.3% of cases and splenomegaly in 9.1% of cases. 
The ultrasound showed cirrhosis in 27.7% of cases. Most people are unaware of their HBV infection and there-
fore are often received in consultation in advanced stage of the disease [1]. 

Liver biopsy is considered as the gold standard for assessing the stage of liver disease and the degree of fibro-
sis, but it is not widely used in countries with limited resources because of its high cost, its invasive character, 
the risk of complications and sampling error, as well as the need for an expert histological interpretation [1]. 
Several non-invasive blood fibrosis tests (Actitest®-Fibrotest®, Inflameter®Fibrometer®) or ultrasound (FibroS-
can®) are now available and increasingly used to assess liver fibrosis, reducing the indication of liver biopsy in 
the people with chronic liver disease [1]. The recommendations promote the use of simple non-invasive diag-
nostic tests, to assess liver disease and eligibility to treatment [1]. As the diagnosis of HBV HBe antigen nega-
tive usually occurs at the stage of advanced disease, it is not surprising that significant inflammatory changes 
and fibrosis occur in more than 50% of HBe negative patients with 25% - 50% presenting cirrhosis at diagnosis 
[11]. Almost 1/3 of our patients were at the stage of cirrhosis whether at the ultrasound or fibrosis tests, which 
shows that our patients are diagnosed at an advanced stage of the disease. In Brazil, cirrhosis was present in 
33.9% of HBe antigen-positive patients and in 16.3% of HBe antigen negative patients [23]. In a multicenter 
study 24.0% had cirrhosis at baseline [22]. In the Korean study 51% of patients were at the stage of cirrhosis 
[20] in Turkey 3.7% were at the stage of liver cirrhosis before treatment with tenofovir [14], cirrhosis was 
present in 9% Iranian patients [18]. As the diagnosis of negative HVB antigen HBe is usually made at the 
evolved stage in the disease, it is not surprising that significant inflammatory changes and the fibrosis are 
present in more than 50% of negative patients HBe, with 25% - 50% having the cirrhosis at the time of the di-
agnosis [11].The long-term antiviral therapy in clinical practice can lead to regression of fibrosis and liver arc-
hitectural improvement of HBe Ag negative patients. Thus, histological improvement could be a reasonable cri-
terion of treatment [19]. TDF is effective in VHB naive patients as well as in multi-resistant patients, both HBe 
antigen positive and HBe antigen negative [11]. 93.6% of our patients were naive of any previous treatment, 
because of the difficulty getting the treatment in our center. In our study, 6 patients already had a previous 
treatment: 5 were put under pegylated Interferon replaced by the TDF after the failure of the treatment and 1 pa-
tient was already under the TDF which he had got himself in another center. We did not identify a patient put 
under lamuvidine in our cohort. In other studies 13.2% negative antigen HBe and 11.4% positive antigen HBe 
had already set of the previous lamivudine or experienced Interferon previously 17.8% and 16.4% respectively 
without significant difference [22]. 52.4% were naive of any treatment and 46.9% had already received a treat-
ment (standard interferon, pegylated Interferon, lamuvidine, entecavir, adefovir) [14]. 

The average deadline of our patients’ treatment was of 23.7 months which is very long. It is due to the fact 
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that the majority of our patients are not insured and of socioeconomic low level, they experienced difficulties 
realizing a complete balance sheet assessment of the disease before the putting under treatment. TDF was deli-
vered free of charge during our period of study what was not still the case, those who had been diagnosed before 
2012 had difficulty getting themselves the treatment. The costs of screening, the follow-up and the treatment are 
responsible for the low diagnostic rate of HBV in Asia, but also for the low rate of treatment among diagnosed 
patients (4% in Korea against 20% in the USA, 17% - 28% in Europe and 8% in Japan). These opposite figures 
reflect the difference in the level of development or the income of countries and indicate so clearly that the lack 
of economic resources is the main obstacle for the appropriate management of HBV in Asia [20]. Sub-Saharan 
Africa and in particular Ivory Coast is in the same situation. 

5. Conclusion 
TDF is the first-line treatment for chronic hepatitis B in our country, because it is a well-tolerated, potent thera-
py with a high threshold for resistance development. Our study population had an average age of 40.4 years with 
a male predominance. Virological profile was dominated by HBe antigen negative patients and high viral load of 
HVB DNA. One third of patients were at the stage of cirrhosis and the average delay before starting treatment 
was long. This treatment must be delivered free of charge in all the country hospitals, which is going to improve 
significantly the natural evolution of the disease and to decrease the incidence of the HCC. 
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