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patients (58.82%) had no significant fibrosis FOF1, 39 (22.94%) had moderate
fibrosis F2, 20 patients (11.76%) had severe fibrosis F3 and 11 patients
(6.47%) had fibrosis F4. Hepatic steatosis: 62 patients (36.47%) had no SO
steatosis; 29.41% had S1 steatosis, 20% had S2 steatosis and 24 patients
(14.11%) had S3 steatosis. Abdominal ultrasound revealed a normal liver in
67.05% of patients, hepatic steatosis in 29.41% and non-decompensated cirr-
hosis in 6 cases. Thus, 108 patients had the parameters required to calculate
the Fatty Liver Index (FLI), steatosis was present in 20% of our patients, while
29.41% had an undetermined status and 24 14.11% had a normal FLI. Con-
clusion: Identifying subjects at risk of metabolic steatopathy, diagnosing and
managing these patients is a public health issue and one of the future chal-
lenges of hepato-gastroenterology. Fibroscan is an increasingly popular screen-
ing tool for hepatic fibrosis and steatosis. The fight against obesity must be a
priority.

Keywords

Cirrhosis, Fibrosis, Fibroscan/CAP, Non-Alcoholic Hepatic Steatosis,
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1. Introduction

Hepatic fibrosis is the main complication of chronic liver disease. Progression of
fibrosis ultimately leads to cirrhosis, a source of high morbidity and mortality.
The quantification of fibrosis is clinically important, as it conditions both prog-
nosis and therapeutic indications [1]. Hepatic steatosis corresponds to an accu-
mulation of triglycerides in hepatocytes (>5% of affected hepatocytes on histol-
ogy), while non-alcoholic steatohepatitis (NASH) is defined by the association of
hepatocyte ballooning and lobular inflammation with steatosis. These hepatic le-
sions are likely to progress to hepatic fibrosis and then to cirrhosis. Indeed, even
if simple steatosis is not associated in the short term with increased morbidity,
the progression of the disease to NASH significantly increases the risk of cirrho-
sis, liver failure and ultimately hepatocellular carcinoma (HCC) [2].

NASH is part of the NON Alcoholic Fatty Liver Disease (NAFLD) group,
which covers a spectrum of liver diseases ranging from simple steatosis to
NASH. The diagnosis of NAFLD requires, on the one hand, the exclusion of
secondary causes (intake of drugs responsible for hepatic steatosis, Wilson’s dis-
ease, intestinal microbial overgrowth, parenteral nutrition, severe undernutrition
or hypothyroidism), on the other hand, a daily alcohol consumption of less than
or equal to 30g per day in men and less than or equal to 20 g per day in women
(3].

Assessment of fibrosis is an important element in the management of chronic
liver disease [4]. Liver biopsy is the “gold standard” for investigating liver pa-
thologies, but its morbidity and cost limit its use to specific indications [5].

On the other hand, Fibroscan, an examination based on pulse elastometry of
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the liver, is non-invasive and has a good indication both for chronic viral hepati-
tis B and C and for steatosis [6].

Fibroscan is an innovative technology for measuring liver hardness non-inva-
sively, painlessly and immediately [7]. An ultrasound transducer generates a
low-amplitude shock wave by vibration, and then measures the wave’s propaga-
tion velocity through the liver parenchyma. The elasticity of the liver is calcu-
lated from the measurement of the wave propagation velocity. The harder the
medium in which the wave propagates, the greater the velocity and hence the
elasticity. The volume explored (a cylinder 1 cm in diameter by 4 cm long) is 100
times greater than that of a liver biopsy. It provides a reliable assessment of the
severity of liver damage in patients with NASH, and is currently the first-line
diagnostic test for this disease [7].

Various studies have demonstrated a very good correlation between liver elas-
ticity and the degree of fibrosis assessed by the Metavir score. Threshold values
have been determined for each stage of fibrosis. When elasticity is below 7 kPa,
fibrosis is absent or minimal. When elasticity exceeds 12 kPa, cirrhosis is highly
probable [8].

Fibroscan is used to monitor the evolution of fibrosis over time. It can be used
to assess the evolution of fibrosis after antiviral treatment. A greater reduction in
elasticity is observed in responders than in relapsers or non-responders to
treatment [9].

In sub-Saharan Africa, there is little research on the evaluation of hepatic fi-
brosis and steatosis.

In Guinea, to our knowledge, no study has been carried out on this subject,
and it was with this in mind that we undertook this study, the aim of which was

to assess hepatic fibrosis and steatosis using pulse elastometry (Fibroscan/CAP).

2. Materials and Methods

We conducted a descriptive and analytical cross-sectional study in which 170
patients were included. It was conducted from October 1 2021 to December 31
2023, ie 27 months, in the hepato-gastroenterology department of the Donka
national hospital of Conakry University Hospital.

Patients of either sex, of any age, seen in consultation in the department pre-
senting clinical and/or biological signs of liver disease requiring FIBROSCAN,
such as: hepatomegaly, steatotic liver on ultrasound, transaminase elevation, ob-
esity, dyslipidemia, icterus splenomegaly and also patients referred by doctors
from other health facilities with an examination bulletin for FIBROSCAN on
which the indication is clearly written. An IBROSCAN register was used to
record all necessary information. Informed consent was obtained from patients.

The criteria for non-inclusion of patients were:

- Patients with alcohol consumption exceeding 30 grams per day in men and

20 grams per day in women;

- Patients with viral hepatitis: viral hepatitis B, C, D, HIV, as well as autoim-

mune hepatitis;
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- Patients with a secondary cause of hepatic steatosis (extensive small-bowel
resection, prolonged parenteral nutrition);
- Steatosis induced by the following drugs: Cordarone, methotrexate, cortico-
ids, nifedipine or isoniazid);
- Other causes of liver disease (cholestatic, hereditary hemochromatosis and
Wilson’s disease);
- Patients who refused to participate in the study;
- All decompensated cirrhotic patients;
- Pregnancy.
Sociodemographic, clinical and ultrasound parameters:
- Age: 18 to 80;
- The sex;
- Personal history: diabetes, arterial hypertension (HTA in mmHg), dyslipi-
demia;
- Alcohol consumption;
- Regular physical exercise;
- The weight was taken in kilograms for a patient with no heel.
- Size;
- Waist circumference measured with a tape measure in cm;
- Body mass index (BMI): (kg/m?*) defined by the ratio of weight to height
squared.
BMI between 18 - 24.5 = normal BMI between 25 - 29.9 = overweight;
BMI between 30 - 34.9 = Grade I obesity BMI between 35 - 39.9 = Grade II
obesity BMI over 40 = Grade III or morbid obesity;
- Hepatic steatosis on ultrasonography with increased echogenicity of the liver
parenchyma compared to the right renal cortex.
CAP measurement of hepatic steatosis with Fibroscan:
- SO steatosis or absence of steatosis if CAP for values below 248 dB/m (0 -
10%);
- Stage I or S 1 steatosis for values between 248 and 260 dB/m (11% -3 3%);
- Stage S 2 steatosis for values between 260 and 280 dB/m (34% - 66%);
- Stage S 3 steatosis for values above 280 dB/m (>67%);
We considered stages S3 and S4 as significant steatosis requiring follow-up.
Hepatic fibrosis is graded using the result in kPa:
- No or minimal fibrosis = FO F1, when liver elasticity is less than 7 kPa;
- Presence of F2 fibrosis when liver elasticity is between 7 and 9.5 kPa;
- Presence of severe fibrosis F3, when liver elasticity is between 9.5 and 12 kPa;
- Presence of F4 cirrhosis, when liver elasticity exceeds 12.5 kPa;
Fibroscan/CAP measures both elasticity correlated with hepatic fibrosis and
CAP correlated with steatosis. Results are expressed in kPa for elasticity and
correspond to the median of 1 to valid measurements. The CAP measurement,
which is guided by the elasticity measurement, is expressed in dB/m and corres-

ponds to ultrasound attenuation. It describes the decay of the ultrasound signal
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as a function of depth. This decay is all the greater as the liver is loaded with
steatosis, and is only calculated if the elasticity measurement is valid.

In order to interpret the results, the following two elements must be taken in-
to account: the variability of valid measurements, assessed by the value of the
interquartile range (IQR = displayed by the machine and which must be less
than 30% of the median, and the success rate (number of measurements in rela-
tion to the number of measurements carried out), which must be greater than
60% to be considered satisfactory.

The fibroscan was performed in patients who had been fasting for 3 hours
prior to the examination. Patients were positioned supine, torso undressed, right
arm folded under the head in extension to clear the intercostal spaces. The probe
was placed perpendicular to the skin between the 9°™ and 11°™ right intercostal
space on the mid-clavicular line, and measurements were acquired.

Fibroscan/CAP is a painless examination that is very well accepted by the pa-
tient, and can therefore be easily repeated, making it possible to monitor the
evolution of fibrosis over time. It is performed rapidly (less than 5 minutes) at
the patient’s bedside or in consultation, with immediate results.

The M probe was used for patients with a BMI below 30 kg/m? and the XL
probe for patients with a BMI > 30 kg/m? or in patients we had difficulty ob-
taining valid measurements with the M probe; We did not have the S probe on
our tray.

The examination was performed with the Fibroscan 502 Touch (SN F60782)
Echosens, France. All examinations were performed by a senior and by the same
physician.

The biological parameters studied were: fasting blood glucose, transaminase
levels: Alanine aminotransferase (ALAT in IU/I) and aspartate aminotransferase
(ASAT in IU/I), HDL cholesterol in g/l, LDL cholesterol, total cholesterol, TG
triglycerides, albumin (g/1), hemoglobin (g/dl), mean corpuscular volume (VGM
fl), platelet count, total and conjugated bilirubin in mg/l, alkaline phosphates
(PAL in IU/1), gamma glutamyl transpeptidases (GGT in IU/I).

According to the International Dibates Federations (IDF) in 2005, metabolic
syndrome is defined by several clinical and biological criteria:

- Blood pressure equal to or greater than 130/85 mmHg or antihypertensive
treatment,

- Triglyceride (TG) levels greater than or equal to 1.5g/1,

- A fasting blood glucose level of 5.6mmol/l or higher, or known type 2 di-
abetes,

- HDL cholesterol below 0.50g/1 in men and below 0.40g/1 in women,

- Waist circumference greater than 80 cm in women and greater than 94 cm in
men.

Metabolic syndrome is defined as the presence of at least 3 of the 5 elements
listed above.

Fatty Liver Index (FLI): waist circumference, BMI, GGT, triglycerides (Medi-

calcul application).
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- Steatosis present if FLI > 60;

- Steatosis absent if FLI < 30;

- Indefinite steatosis when the value is between 30 and 60.

Data was collected using a specially designed individual survey form.

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 interviewees, and the
possible wish of the interviewee to withdraw without prejudice. The hospital has
consented to the use of the data of patients who have been consulted in the de-
partment.

Data analysis was performed using Epi info 7.1.0.6. Comparisons of variables
were made using Pearson’s Chi? test and Fisher’s exact test. The threshold for

significance was 5%.

3. Results

Of the 170 patients included in our study, 87 were men (51%) and 83 women
(49%), giving a M/F sex ratio of 1.04.

The average age of our patients was 40, with extremes ranging from 18 to 80
years. The 30 - 50 age group was the most affected, with a frequency of 58.23%
(n =99), followed by the 50+ age group with a frequency of 29.41% (n = 50).

Hepatomegaly, steatotic liver on ultrasound, transaminase elevation, obesity,
dyslipidemia, jaundice and splenomegaly were the indications recorded, respec-
tively: (21.76%), (17.65%), (14.71%), (13.53%), (11.18%), jaundice (9.41%) and
(11.76%).Examinations were requested by hepatogastroenterologists (47.06%),
diabetologists (35.88%) and general practitioners (29%).

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

The distribution of patients by BMI was as follows: BMI was normal in
47.06% (n = 80), overweight in 69 patients (40.59%) and obese in 12.35% (n =
21) (Table 2).

Table 1. Distribution of cases according to history.

History Number of cases %
HTA 54 31.8
Diabetes 22 12.9

Dyslipidemia 10 5.9
No information 54 31.76
Traditherapy 30 17.64

Table 2. Distribution of patients by body mass index (BMI).

BMI Number of cases %
Normal 80 47.06
Overweight 69 40.59
Obesity 21 12.35
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Of the 170 patients, 106 patients (62.4%) exercised two hours a week, 52 pa-
tients (49.1%) exercised three hours a week, 16 patients (n = 15.1%) exercised
four hours a week, and 08 patients (7.5%) exercised five hours or more a week.

Transaminases: ALAT > normal in 30% (n = 51), ASAT > normal in 36.47%
(n=62).

Regarding GGT levels, 37.05% had above-normal levels (normal GGT <
50UI/L) and 62.5% (n = 107) had normal levels.

In our study population, 108 patients had the parameters to calculate the Fatty
Liver Index (FLI), steatosis was present in 20% (n = 34) of our patients while
29.41% had an undetermined status and 24 (14.11%) had a normal FLI.

Of the 170 patients in our study, 60 (35.29%) had high cholesterol levels, 90
(52.94%) had normal levels and 17 patients (10%) had unknown values.

Hyperglycemia was observed in 26.47% (n = 45) (Table 3).

In our series, abdominal ultrasound revealed:

- Normal liver in 67.05% (n = 114);

- Hepatic steatosis in 29.41% (n = 50);

- Non-decompensated cirrhosis liver in 6 cases (n = 3.54%).

Of the 170 patients in our study, 100 patients (58.82%) had no significant fi-
brosis FOF1, 39 (22.94%) had moderate fibrosis F2, 20 patients (11.76%) had se-
vere fibrosis F3 and 11 patients (6.47%) had fibrosis F4 (Figure 1).

Regarding hepatic steatosis, 62 patients (36.47%) had no SO steatosis, 50
(29.41%) had S1 steatosis, 34 patients (20%) had S2 steatosis and 24 patients
(14.11%) had S3 steatosis (Figure 2).

There was no correlation between ultrasound steatosis and steatosis on Fi-
broscan/CAP 57.80% (p-value 0.34).

There was no statistically significant relationship between hepatic steatosis
and hepatic fibrosis. Patients with significant fibrosis (fibrosis > F2) did not have
more steatosis (p = 0.12).

Table 3. Distribution of patients according to biochemical parameters.

Parameters Number of cases %
Total bilirubin > normal 16 9.41
ALAT > normal 51 30.00
ASAT > normal 62 36.47
GGT > normal 63 37.05
PAL > normal 44 25.88
Total cholesterol > normal 60 35.29
Normal HDL 100 58.82
LDL > normal 45 26.47
TG > normal 25 14.70
Hyperglycemia 45 26.47
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Figure 1. Distribution of patients by Fibrosis stage.
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Figure 2. Distribution of patients by stage of steatosis
(Fibroscan/CAP).

4. Discussion

Our small sample size, the high cost of pulse elastometry (Fibroscan/CAP) and
the monocentric nature of the study were among the limitations of this study,
which may explain the limited statistical relationship between fibrosis, hepatic
steatosis and associated factors. Hepatomegaly, steatotic liver on ultrasonogra-
phy, transaminase elevation and obesity accounted for 67.64% of FIBROSCAN
indications. This can be explained by the fact that patients were mainly con-
sulted by specialist physicians, namely hepatogastroenterologists (47.06%) and
diabetologists (35.06%).

More than half our patients were male (51%; n = 87), with a M/F sex ratio of
1.04.

The mean age of our patients was 40 years old, with extremes ranging from 18
to 80 years old. According to the literature, male predominance has been re-
ported in several studies [5] [10] [11].
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The 30 - 50 age group was the most affected with a frequency of 58.23% (n =
99) followed by the 50+ age group with a frequency of 29.41% (n = 50).

Our results are similar to those of Igbal ef al [11], who reported that the age
of diagnosis of NAFLD is often between 40 and 50 years. Overweight and obesity
affected (40.59%) and (12.35%) of our patients respectively. In 2012, they af-
fected 60.77% of patients [12]; the role of obesity, especially visceral obesity, is
well known. It is probably linked to a diet rich in fat and rapidly absorbed su-
gars, and aggravated by a sedentary lifestyle [13].

In our series, concerning hepatic steatosis, 62 (36.47%) of our patients were at
stage S0, 29.41% at stage S1 (an absence of steatosis in 65.88% of cases; n = 112),
20% at stage S2 and 14.11% at stage S3 (hepatic steatosis in 34.11%; n = 58). The
prevalence of steatosis in our series was 34.11%. Our results are similar to those
reported by Wang ef al. [14], who found 36.6% of patients in stage SO, 36.36% in
stage S1, 19.05% in stage S2 and 9.09% in stage S3 in patients evaluated by liver
biopsy. Sasso et al [15] reported that WTP values were significantly associated
with different grades of steatosis, except for grades S2 and S3, for which the dif-
ference was not significant.

Non-alcoholic steatohepatitis (NASH) is the most common liver disease in
industrialized Western countries. Indeed, the worldwide prevalence of hepatic
steatosis is estimated at 25%, with a clear preponderance in the Middle East
(31.8%) and South America (30.5%). Conversely, it is 13.5% in Africa. What’s
more, prevalence seems to increase with age: from around 22% in the 30-39 age
group, it rises to almost 34% in the 70 - 79 age group [2].

Like NAFLD, the prevalence of NASH increases with age, peaking between
the ages of 40 and 60 [16].

As a result of the global obesity epidemic, NAFLD is likely to become the
leading cause of chronic liver disease [17].

In our study, there was no statistically significant relationship between fibrosis
and steatosis. Seto et al. [18] found that severe steatosis was correlated with se-
vere fibrosis in both treated and untreated hepatitis B patients. But a high WTP
was an independent factor significantly associated with severe fibrosis. Thus, a
10 dB increase in WTP represented a 15% risk of fibrosis.

In our study, hepatic fibrosis was distributed as follows: 58.82% (n = 100) had
no or minimal fibrosis (FOF1), 22.94% (n = 39) moderate fibrosis (F2), 11.76%
(n = 20) severe fibrosis (F3) and 6.47% (n = 11) fibrosis classified as F4. Our re-
sults are slightly lower than those reported by Seto et a/ [18], who noted a pre-
valence of F3 and F4 fibrosis of 27.1% and 11.2% respectively in their popula-
tion.

Fibroscan showed the best diagnostic performance for the non-invasive as-
sessment of liver fibrosis in patients with NAFLD. Indeed, the sensitivities and
specificities of Fibroscan for the diagnosis of significant fibrosis (F2 + F3 + F4
fibrosis) were 75.0% and 93.2% respectively. These results were better than those
of the other two fibrosis scores, the Fibrometer NAFLD and NAFLD Fibrosis
score (NFSA), which were 38.6% and 86.4%, and 52.3% and 88.6% respectively.
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Fibroscan therefore presents itself as an alternative, reliable and reproducible
method for diagnosing liver fibrosis in patients with non-alcoholic steatopathy
[19].

Our results of F3 (11.76%) and F4 (6.47%) fibrosis are close to those reported
by Choi et al. in a study comparing two populations of chronic hepatitis B virus
(HBV) carriers with and without biopsy-diagnosed non-alcoholic steatohepati-
tis, who found a higher prevalence of F3 and F4 fibrosis in patients with NASH;
respectively 14.7% and 9.9% in patients without NASH and 21.6% and 17.8% in
those with NASH [20].

This higher prevalence of fibrosis in patients with NASH-VHB could explain
the hypothesis that the coexistence of these two pathologies increases the risk of
these patients progressing to cirrhosis and hepatocellular carcinoma [21].

In our study, ultrasonographic hepatic steatosis was found in 29.41% (n = 50).
This result is similar to that reported by Bamouni et a/ [12], who found ultra-
sound hepatic steatosis in 30.38%.

The results of ultrasound steatosis and Fibroscan were discordant in 57.80%
of cases. This could be explained by the fact that ultrasound is very limited by its
inter- and intra-operator variability [11]. According to current recommenda-
tions, Fibroscan is more sensitive than ultrasonography for the diagnosis of
steatosis; it is useful for prognosis and also enables the stage of steatosis to be es-
timated [5] [11] [22].

Ultrasound is currently the simplest imaging method for non-invasive screen-
ing for hepatic steatosis. Its sensitivity ranges from 60% to 94%, and increases as
the degree of steatosis increases. Specificity varies between 84% and 95% [23].

On the other hand, hepatic ultrasound can only reveal the presence of steato-
sis if it represents more than 30% of the liver parenchyma. At an advanced stage
of fibrosis, abnormalities such as portal trunk enlargement, slowed portal flow,
bumpy liver contours and splenomegaly are highly suggestive of cirrhosis. Mag-
netic resonance imaging (MRI) is the most effective way of detecting and quan-
tifying hepatic steatosis. It explores a larger volume of the liver, and is not li-
mited by the presence of ascites or the thickness of the abdominal wall. Accord-
ing to a 2008 study by Huwart et al, MRI elastography assesses hepatic steatosis
with sensitivity, specificity and reproducibility greater than or equal to those re-
ported by Fibroscan. However, it remains difficult to access due to its high cost,
which makes it unsuitable for widespread use as a steatosis quantification test
[24].

The Fatty Liver Index is a simple algorithm for predicting hepatic steatosis,
with values ranging from 0 to 100. Age and alcohol consumption are not asso-
ciated with FLI, while gender loses its association with FLI after exclusion of in-
sulin and skinfolds. In this algorithm, BMI and waist circumference are the pa-
rameters of greatest value in predicting FLI. GGT and triglycerides are indepen-
dently predictive of steatosis. FLI is more useful for predicting the presence of
steatosis than its severity [25].

In our study population, among the 108 patients who had the parameters to
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calculate the Fatty Liver Index (FLI), steatosis was present in 20% (n = 34) of our
patients. This result is close to that reported by Fonkoua in an outpatient popu-
lation in Abidjan in 2019, who noted an FLI of 32.47% [26].

Transaminases: ALAT were normal in 70% of our patients (n = 119); cytolysis
at the expense of ALAT in 30% (n = 51), normal ASAT in 62.53% (n = 108) and
cytolysis at the expense of ASAT in 36.47% (n = 62) (Table 3). This high fre-
quency of cytolysis in our study could be explained by the fact that in Black
Africa the causes of hepatic cytolysis are numerous and intricate, and suggest viral,
drug and toxic causes [27]. In our study, 17.64% (n = 30) were self-medicating
with a traditherapy based on a combination of several decoctions, which could
explain the hepatic cytolysis and the elevation of GGT, PAL and bilirubin in our
context (Table 1 and Table 3).

Overweight and obesity affected 52.94% of our patients (Table 2). Our result
is close to that of Bamouni et al in 2012 [12], affecting 60.77% of patients. The
components of metabolic syndrome found in our series were: hypertension
(31.8%; n = 54), dyslipidemia (5.9%; n = 10), hyperglycemia (26.47; n = 45)
(Table 1 and Table 3). These components were also found in other studies of
black populations [10] [12] [13] [28].

Contribution of our study: Hepatic steatosis is very common (34.11%), as is
fibrosis (18.23%). Chronic liver disease is often diagnosed late at the stage of he-
patic complications, with poor short-term survival. In our context of countries
with high B and C viral endemicity, and especially with the emergence of NASH,
the use of non-invasive methods makes it possible to assess the severity of liver
damage. Given the large number of patients to be assessed, the active participa-
tion of physicians caring for patients with risk factors is essential for screening

and, above all, for the use of non-invasive tests such as Fibroscan/CAP.

5. Conclusion

Chronic liver disease is often diagnosed late at the stage of liver complications,
with poor short-term survival. This study shows that Fibroscan assessment of
hepatic fibrosis and steatosis can determine two physical parameters in the liver:
liver hardness (fibrosis) and ultrasound attenuation (steatosis) and that obesity
is a significant factor in chronic liver disease. We need to develop health policies
to make FIBROSCAN available in all our country’s major health facilities and to

raise public awareness of the need to combat obesity.
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