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ABSTRACT
Introduction: Viral hepatitis B is a worldwide public health problem. Hepatic fibrosis is the consequence of a prolonged fibrinogenesis 
mechanism. It is caused by all chronic liver diseases, essentially of viral origin. The progression of fibrosis leads to cirrhosis and 
its complications. Fibroscan®, or elastometry, is a non-invasive approach capable of assessing liver fibrosis, particularly in the 
management and monitoring of patients with chronic liver diseases, such as hepatitis B and C or cirrhosis.

Methods: This was a prospective observational study with descriptive and analytical aims. It was carried out from 1er October 2022 
to 31 July 2023, i.e. 10 months, on an outpatient basis in the hepato-gastroenterology department of the Donka National Hospital of 
the University Hospital of Conakry.

Results: The main limitations of this study were the small sample size, the high cost of pulse elastometry, and the absence of 
antigenemia (quantitative HBsAg). Of the 200 patients included, 103 were men (51.5%) and 97 women (48.5%), giving a sex ratio 
of 1.06. The mean age was 36 years, with extremes of 18 and 77 years. The 36-49 age group was the most affected, with a frequency 
of 58% (n=112). Hepatic fibrosis on Fibroscan was distributed as follows: 51% (n=102) had no fibrosis or minimal fibrosis (F0F1), 
30% (n=60) with moderate fibrosis (F2), 17.5% (n=35) with severe fibrosis (F3) and 2.5% (n=5) with fibrosis classified as F4. 
Hepatic steatosis 51% (n=102) of our patients were at stage S0, 29% (n=58) at stage S1, 12.5% (n=25) at stage S2 and 7.5% (n=15) 
at stage S3. In univariate analysis, the main risk factors for progression of liver fibrosis with a statistically significant association in 
our series were: age (p= 0.007), diabetes (p= 0.003), steatosis (p=0.001), high HBV DNA greater than or equal to 2000UI/mL (p= 
0.002), HBeAg positivity (p=0.04), co-infections with hepatitis D and HIV viruses with a p-value of 0.001 and 0.020 respectively.

Conclusion: Appropriate management of chronic HBV carriage can limit the risk of progression to cirrhosis and HCC, thereby 
reducing morbidity and mortality. The asymptomatic nature of the infection is a factor in the spread of the epidemic, and may be 
responsible for late diagnosis at an advanced stage of the disease. Policies must encourage widespread screening and universal 
vaccination against the hepatitis B virus as a matter of course, in order to reduce the risk of new infections and hence of HBV-related 
complications. Knowledge and identification of the risk factors for the progression of hepatic fibrosis is essential if complications are 
to be prevented.
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Introduction
Infection with the hepatitis B virus (HBV) is associated with 
high morbidity and mortality, particularly due to the risk of 
progression to cirrhosis and hepatocellular carcinoma (HCC). 
This unfavourable progression depends on numerous factors 
linked to the virus, the host and the environment. Knowledge and 
identification of these risk factors is essential if these complications 
are to be prevented [1]. Hepatitis B is a global public health 
problem, with an estimated 316 million chronic HBV carriers in 
2019 and 820,000 HBV-related deaths in 2015, mainly due to the 
development of cirrhosis or HCC [2]. Hepatitis B is distributed 
worldwide, with highly variable prevalence from one region to 
another. Sub-Saharan Africa is a highly endemic region, with 
65 million chronic carriers and 56,000 deaths per year. In these 
regions, HBV is mainly transmitted vertically from mother to child, 
or horizontally during the perinatal period through contact with an 
infected person. The populations at risk are therefore children born 
to mothers with hepatitis B and contact subjects [3,4]. In Guinea 
Conakry, no nationwide study has been carried out to determine 
the national seroprevalence of viral hepatitis. However, a few 
piecemeal studies have produced significant results. For example, 
between 1998 and 2001, the seroprevalence of HBsAg carriage 
among blood donors at the national blood transfusion centre was 
14.85% [5]. In 2003, in the endocrinology department of the 
Conakry University Hospital, seroprevalence was 8.06% among 
diabetic patients admitted to hospital [6]. Hepatic fibrosis is the 
main complication of chronic liver disease. Progression of fibrosis 
eventually leads to cirrhosis, a source of high morbidity and 
mortality. The quantification of fibrosis is important, as it conditions 
both prognosis and therapeutic indications [7]. The assessment of 
fibrosis is an important element in the management of chronic 
liver disease [8]. Liver biopsy (LBB) is the gold standard for 
investigating liver pathology, but its morbidity and mortality and 
its cost limit its use to specific indications [9]. Fibroscan, on the 
other hand, is a non-invasive examination based on exploration of 
the liver using pulse elastometry, and is well suited to chronic viral 
hepatitis B and C as well as steatosis. Fibroscan is an innovative 
technology for measuring liver hardness non-invasively, painlessly 
and immediately [10,11]. In Guinea Conakry, to our knowledge, 
no study has been carried out on this subject. Given this situation, 
we undertook this study with the aim of identifying the risk factors 
associated with the progression of liver fibrosis in patients with 
chronic HBV followed in our department.

Materials and Methods
We conducted a prospective observational study with descriptive 
and analytical aims. It was carried out from 1er October 2022 to 
31 July 2023, i.e. 10 months, on an outpatient basis in the hepato-
gastroenterology department of the Donka National Hospital of 
the University Hospital of Conakry.

The study included all patients of any age, sex and origin with 

chronic viral hepatitis B who had undergone FIBROSCAN during 
the study period and who had agreed to take part in the study by 
giving oral consent.

The criteria for non-inclusion were: 
− Patients with incomplete HBV serology.
− Patients who did not undergo FIBROSCAN.
− Patients who refused to take part in the study.
− All decompensated cirrhotic patients.

Sociodemographic, clinical and ultrasound parameters:
− Age: 18 to 77
− Sex
− Personal history: diabetes, arterial hypertension (hypertension 

in mmHg), dyslipidaemia, etc.

Liver fibrosis was graded using the result in kilo Pascal (kPa):
− No fibrosis or minimal fibrosis = F0 F1, when liver elasticity 

is less than 2.5 to 7.5 kPa
− Presence of F2 fibrosis when liver elasticity is between 7.5 

and 9.5 kPa
− Presence of severe fibrosis F3, when liver elasticity is between 

9.5 and 12.5 kPa
− Presence of F4 cirrhosis, when liver elasticity is greater than 

12.5 kPa

Fibroscan values ≥ F2 are considered significant (moderate to 
severe lesions). Measurement of hepatic steatosis by CAP with 
Fibroscan:
− S0 steatosis or absence of steatosis if CAP for lower values 

between 100 -238 dB/m (0-10%)
− Stage I or S 1 steatosis for values between 238 and 260 dB/m 

(11-33%)
− Stage S 2 steatosis for values between 260 and 290 dB/m (34-

66%)
− Stage S 3 steatosis for values above 290 - 400 dB/m (> 67%)
We considered stages S2 and S3 to be significant steatosis requiring 
follow-up.

The fibroscan/ CAP enables both elasticity correlated with hepatic 
fibrosis and CAP correlated with steatosis to be measured. Results 
are expressed in kPa for elasticity and correspond to the median 
of 1 to valid measurements. The CAP measurement is guided by 
the elasticity measurement, is expressed in dB/m and corresponds 
to ultrasound attenuation. It describes the decay of the ultrasound 
signal as a function of depth. The greater the amount of steatosis 
in the liver, the greater the decay, and it is only calculated if the 
elasticity measurement is valid.

In order to interpret the results, the following two factors must 
be taken into account: the variability of valid measurements, 
assessed by the value of the interquartile range (IQR) displayed by 
the machine, which must be less than 30% of the median, and the 
success rate (number of measurements compared with the number 
of measurements taken), which must be greater than 60% to be 
considered satisfactory.
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The fibroscan was performed in patients who had been fasting for 
3 hours prior to the examination. Patients were positioned supine, 
with their torso undressed, and their right arm folded under the 
head in extension to clear the intercostal spaces. The probe was 
placed perpendicular to the skin between the 9ème and 11ème right 
intercostal space on the mid-clavicular line and the measurements 
were acquired.

The M probe was used for patients with a BMI of less than 30 
kg/m2 and the XL probe for patients with a BMI ≥ 30 kg/m2 or 
in patients where we had difficulty obtaining valid measurements 
with the M probe; we did not have the S probe on our tray.

The examination was carried out using the Fibroscan 502 Touch 
(SN F60782) Echosens, France. All examinations were carried out 
by a senior staff member and by the same doctor. The biological 
parameters studied were: fasting glycaemia, transaminase 
levels: Alanine aminotransferase (ALAT in IU/l) and aspartate 
aminotransferase (ASAT in IU/l), HDL cholesterol in g/l, LDL 
cholesterol, total cholesterol, TG triglyceride levels, albumin 
(g/l), creatinine, phosphoremia, alpha feto protein. Virological 
parameters: HBsAg, total HBcAg, HBeAg, HBeAg, HBV DNA, 
HCVAg, HCV RNA, HDVAg, HDV RNA, quantitative HBsAg 
(antigenemia) not available, retroviral serology (SRV) for acquired 
immunodeficiency virus (HIV).

Abdominal ultrasound to study the morphology of the liver and look 
for hepatic steatosis, defined as an increase in the echogenicity of 
the liver parenchyma compared with that of the right renal cortex.
chronic HBsAg carriage is defined as persistence of HBsAg for 
more than 6 months.data were collected using an individual survey 
form developed for this purpose. In this study we respected ethical 
considerations, in particular: the moral and physical integrity 
of the person, the free and voluntary consent of the person, the 
confidentiality of the results and the anonymity of the persons 
interviewed, and the possible wish of the person interviewed to 
withdraw without prejudice. The hospital has consented to the use 
of the data of patients who have been consulted in the department.

Data were entered and analysed in EXCEL, ACCES 13 and 
SPSS18. Variable comparisons were made using Pearson's Chi-
square test2 and Fisher's exact test. The significance threshold was 
5%.

Results
Of the 200 patients included, 103 were male (51.5%) and 97 
female (48.5%), giving a sex ratio of 1.06. The average age of our 
patients was 36, with extremes of 18 and 77. The 36-49 age group 
was the most affected with a frequency of 58% (n=112) followed 
by the ≤ 35 age group with a frequency of 32% (n=64) and the 50 
and over age group with a frequency of 12% (n=24).

Our patients' histories are presented in the table below (Table 1).

Table 1: Distribution of patients according to history.
History Number of cases Percentage

Diabetes 20 10
Jaundice 36 18
Dyslipidemia 12 6
Blood transfusion 9 4,5
Dental care 8 4
Traditherapy 45 22,5
HTA 15 7,5
No information 55 27,5
Total 200 100

Viral hepatitis B was discovered by chance in 40% of cases, 
during a blood donation (25.6%), an icterus test (18.4%), hepatic 
cytolysis (10%), a pre-nuptial test (3%), an asthenia test (2%) and 
family screening (1%).

The distribution of patients according to virological parameters is 
presented in the table below (Table 2).

Table 2: Breakdown of patients according to virological parameters.
Virological parameters Workforce Percentage

HBsAg positive 200 100
Total positive anti HBc 200 100
HBeAg positive 50 25
HBV DNA ≥ 2000 IU/mL 91 45,5
Anti-HDV Ac 3 1,5
HCV antibody 7 3,5
HIV positive 4 2

Half of our patients had fibrosis stage F0F1 (50%), 30% had stage 
F2. More than half the patients had no steatosis (51%, n=102), 
12.5% (n=25) had S2 steatosis and 14 patients (7.5%) had S3 
steatosis. The table below shows the fibroscan data, enabling 
fibrosis and steatosis to be staged.

Table 3: Distribution of patients according to the stage of fibrosis and 
steatosis on fibroscan.

Variable Workforce Percentage
Fibrosis stage N=200 100
F0 F1 100 50
F2 60 30
F3 35 17,5
F4 5 2,5

Steatosis stage
S0 102 51
S1 58 29
S2 25 12,5
S3 15 7,5

In our series, abdominal ultrasound revealed:
− Normal liver in 75% (n=150)
− Hepatic steatosis in 20% (n=40)
− Non-decompensated cirrhosis liver in 5% (n=10)

Alanine aminotransferases were measured in all patients, as 
follows: ALT normal in 50% of cases (n=100), ALT greater than 
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twice normal in 30% of cases (n=60) and ALT greater than twice 
normal in 20% (n=40).

In univariate analysis, a statistically significant relationship was 
found for certain variables (age, diabetes, steatosis, high viral load 
≥ 2000 IU/mL, positive HBeAg and HBV + HDV and HBV + 
HIV viral co-infections) and are presented in the following table 
(Table 4).

Table 4: Analysis of risk factors for fibrosis progression.
Parameters N (%) P-value

Gender
Male 103 (51,5%) 0,350
Female 97 (48,5%) 0,160
Age
≤ 35 years 64 (32%) 0,060
36-49 years old 112 (58%) 0,007
≥ 50 years 24 (12%) 0,040
Diabetes
Yes 20 (10%) 0,003
No 180 (90%)
Steatosis 
Yes 40 (20%) 0,001
No 160 (80%)
HBV DNA
< 2000IU/ml 109 (54,5%) 0,330
≥ 2000IU/ml 91 (45,5%) 0,010
HBeAg
Positive 50 (25%) 0,040
Negative 150 (75%)
HBV + HDV 3 (1,5%) 0,001
HBV + HIV 4 (2%) 0,020

Discussion
The main limitations of this study included the small size of 
our sample, the high cost of pulse elastometry (Fibroscan), the 
monocentric nature of the study, and the absence of antigenemia 
(quantitative HBsAg). Nonetheless, the study identified the main 
risk factors for the progression of liver fibrosis in patients with 
chronic hepatitis B virus.

Viral hepatitis B affects both men and women, with a male 
predominance of 51.5% (n=103) compared with 48.5% in 
women, with a M/F sex ratio of 1.06. According to the literature, 
the predominance of males has been reported in several studies 
[9,12,13]. This male predominance could be explained by the 
lifestyle of men, who are more exposed than women to risk factors 
for viral infection: alcohol, polygamy, high-risk sexual behaviour. 

The mean age of our patients was 36 years, with extremes of 18 
and 77 years. The 36-49 age group was the most affected with a 
frequency of 58% (n=112) followed by the ≤ 35 age group with 
a frequency of 32% (n=64) and the 50 and over age group with a 
frequency of 12% (n=24). 

Our results are similar to those of Mongo O et al. in Brazzaville 
[14], who reported an average age of 34 years. Similarly, Diallo 

M.S et al. [15] in Guinea found an average age of 40, with extremes 
of 18 and 88. This young average age could be explained by the 
predominance of vertical contamination from mother to child 
and horizontal contamination during infancy, which are the main 
modes of transmission in Guinea [4,5].

In our study, hepatic fibrosis on Fibroscan was distributed as 
follows: 51% (n=102) had no fibrosis or minimal fibrosis (F0F1), 
30% (n=60) with moderate fibrosis (F2), 17.5% (n=35) with severe 
fibrosis (F3) and 2.5% (n=5) with fibrosis classified as F4 (Table 
3). Our results are slightly lower than those reported by Seto et al. 
[16] who noted a prevalence of F3 and F4 fibrosis of 27.1% and 
11.2% respectively in their population.

In their study, Diallo MS et al. reported hepatic fibrosis with the 
following frequencies: 58.82% (n=100) had no fibrosis or minimal 
fibrosis (F0F1), 22.94% (n=39) moderate fibrosis (F2), 11.76% 
(n=20) severe fibrosis (F3) and 6.47% (n=11) fibrosis classified 
as F4 [15].

Our results of F3 (17.5%) and F4 (2.5%) fibrosis are similar to 
those reported by Choi et al. in a study comparing two populations 
of chronic hepatitis B virus (HBV) carriers with and without 
non-alcoholic steatohepatitis diagnosed by biopsy, who found a 
higher prevalence of F3 and F4 fibrosis in patients with NASH 
(Non Alcoholic Steatohepatitis); respectively 14.7% and 9.9% in 
patients without NASH and 21.6% and 17.8% in those with NASH 
[17].

This higher prevalence of fibrosis in patients with HBV-NOSH 
could explain the hypothesis that the coexistence of these two 
pathologies increases the risk of these patients progressing to 
cirrhosis and hepatocellular carcinoma [18].

In our series, concerning hepatic steatosis, 51% (n=102) of our 
patients were at stage S0, 29% (n=58) at stage S1, 12.5% (n=25) 
at stage S2 and 7.5% (n=15) at stage S3 (Table 3). Our results 
are similar to those reported by Wang et al. [19] who found that 
36.6% of patients assessed by liver biopsy were stage S0, 36.36% 
stage S1, 19.05% stage S2 and 9.09% stage S3. As for Diallo MS 
et al. [15] in Guinea, 62 (36.47%) of their patients were at stage 
S0, 29.41% at stage S1, 20% at stage S2 and 14.11% at stage S3 
(hepatic steatosis in 34.11%; n = 58). 

In our study, we found no relationship between gender and low load 
(< 2000IU/mL) (Table 4). Several risk factors for the progression 
of liver fibrosis have been described in the literature (virological 
factors, host factors, environmental factors) and appear to be 
associated with the development of B cirrhosis. The risk factors 
best established in the literature are male sex, advanced age and a 
viral load greater than 2000IU/mL [20-22]. This difference could 
be explained on the one hand by vertical contamination from 
mother to child and horizontal contamination during infancy, 
which are the main modes of transmission in Guinea, and on the 
other hand by the young age of our patients, who therefore have 
fewer cardiovascular comorbidities.
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In univariate analysis, the main risk factors for progression of 
hepatic fibrosis with a statistically significant association in 
our series were : age (p= 0.007), diabetes (p= 0.003), steatosis 
(p=0.001), elevated HBV DNA greater than or equal to 2000UI/
mL (p= 0.002), HBeAg positivity (p=0.04), co-infections with 
hepatitis D and HIV viruses with a p-value of 0.001 and 0.020 
respectively (Table 4).

Our results are similar to those reported by Mallem M et al. in 
Algeria [22] who found the following to be the main risk factors for 
progression of hepatic fibrosis in patients with significant chronic 
viral hepatitis: diabetes (p<0.001), HBV DNA >2000IU/mL 
(p<0.001), male sex (p<0.001) and age over 40 years (p<0.001). 
However, there was no significant relationship between steatosis 
and HBeAg-positive status.

The progression of liver fibrosis in an individual is difficult to 
assess with certainty. It is a chronic, progressive process, with 
progression to cirrhosis occurring within 15-20 years. The severity 
of inflammation and liver damage is usually correlated with the rate 
of fibrosis progression. In alcoholic liver disease, the predominant 
factor in the progression of liver fibrosis is continued alcohol 
consumption. Other risk factors include hyperglycaemia [23].

In the course of viral liver disease, the risk factors for progression 
of hepatic fibrosis are as follows: high age at infection, concomitant 
excessive alcohol consumption, viral co-infection with D, C and 
HIV, male sex, increased body mass index (BMI) associated 
with steatosis and iron overload [23,24]. The role of diabetes in 
the progression of hepatic fibrosis during HBV infection remains 
controversial; however, a 2014 Chinese study states that diabetes 
increases the risk of developing hepatic fibrosis by a factor of 1.1, 
and another Asian study shows that there is a significant 5-fold 
increased risk of developing cirrhosis in diabetic patients infected 
with HBV, compared with non-diabetic infected patients [25,26].

Similarly, the relative risk of cirrhosis is proportional to the viral 
load. It is 2.5, 5.6 and 6.5 when the viral load is ≥ 104, 105 and 
106 copies/mL respectively. This result is identical to that found 
in our study, which showed that a high viral load ≥ 2000 IU/mL 
is associated with a risk of fibrosis progression with a p value of 
0.001 (Table 2).

Alanine aminotransferase (ALT) levels were measured in all 
patients, as follows: ALT normal in 50% of cases (n=100), ALT 
greater than twice normal in 30% of cases (n=60) and ALT greater 
than twice normal in 20% (n=40). This high frequency of cytolysis 
in our study could be explained by the fact that in Black Africa 
the causes of hepatic cytolysis are numerous and interrelated, and 
suggest viral, drug and toxic causes [27].

In our series, abdominal ultrasound revealed:
− Normal liver in 75% (n=150)
− Hepatic steatosis in 20% (n=40)
− Non-decompensated cirrhosis liver in 5% (n=10)

This result is similar to that reported by Bamouni et al. [28] who 
noted an ultrasound hepatic steatosis of 30.38%.

Our patients' histories included: drug therapy (22.5%; n=45), 
jaundice (18%, n=36), diabetes (10%, n=20), hypertension (7.5%, 
n=15), dyslipidaemia (6%, n=12), blood transfusion (4.5%, n=9), 
dental treatment (4%, n=8) (Table 1). Some of these antecedents 
were associated with a statically significant risk of fibrosis 
progression (Table 4).

Conclusion
Viral hepatitis B remains a worldwide public health problem. 
The purpose of assessing fibrosis in patients with HBV is to 
diagnose moderate or severe fibrosis in order to establish a 
therapeutic indication, to initiate screening for complications such 
as HCC or portal hypertension, and finally to assess the impact 
of any associated co-morbidities: NASH, alcohol, autoimmunity, 
metabolic syndrome, Delta, HCV or HIV co-infections, which 
are risk factors for progression of liver fibrosis. Fibroscan/CAP 
is a painless test that is very well accepted by the patient and can 
therefore be easily repeated, making it possible to monitor the 
development of fibrosis over time. Despite recent advances in 
antiviral therapies, the treatment of chronic hepatitis B is difficult 
and costly. Preventing HBV infection by systematic vaccination 
remains the best option for reducing morbidity and mortality from 
liver failure and liver cancer.

Declaration for human rights 
The hospital consented to the use of data from patients who were 
seen in the department. The study was approved by the hospital's 
ethics committee and the principles of the Declaration of Helsinki 
were followed. 
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