i{{® MedCrave

Step into the Wonld of Research

Gastroenterology & Hepatology Open access

Research Article

a Open Access @

Measurement of hepatic steatosis by Controlled
Attenuation Parameter (CAP) in patients with
Hepatitis C Virus in Douala: a cross-sectional study

Abstract

Introduction: The Hepatitis C Virus (HCV) can be responsible for the development of
hepatic steatosis. It influences lipid metabolism at three levels: through impaired lipid
secretion, increased lipid neosynthesis, and altered lipid degradation. Steatosis promotes
progression to cirrhosis and the development of liver cancer, and it also impacts the
response to antiviral treatment. The objective of this work was to study hepatic steatosis
diagnosed by CAP in patients with HCV in the city of Douala.

Methodology: This was an analytical cross-sectional study conducted in four healthcare
facilities in the city of Douala. The period was six years, from January 1, 2017, to December
31, 2022. Included in the study were patients with HCV who had an assessment of hepatic
steatosis by CAP and a complete file. The steatosis assessment was done by CAP and
classified by hepatic steatosis stages SO, S1, S2, and S3. This corresponded respectively
to the absence of steatosis, mild steatosis, moderate steatosis, and severe steatosis. The
correlation between variables was sought using Spearman’s correlation coefficient
(r). Logistic regression with univariate and then multivariate analyses was used to find
associated factors.

Results: We included 128 patients. The mean age was 61.2+11.7 years. Females represented
64.1%. Alcohol consumption was observed in 40.6% of patients. The mean ALT was 49.9
+44.2 TU/L. The prevalence of hepatic steatosis was 45.3%. There was a correlation after
introducing confounding factors between steatosis and age > 63 years, high viral load, and
transaminases (ALT and AST) above normal. There was a correlation between steatosis
and fibrosis (r = +0.185, p = 0.036). Factors associated with the presence of hepatic
steatosis were; hypertension (OR = 2.26, 95% CI [1-5.04] p=0.048) and Triglycerides > 1.5
(OR=3.36, 95% CI [1.35-8.36], p= 0.009).

Conclusion: The prevalence of steatosis in subjects with HCV affects one in two patients.
There is a correlation between steatosis and fibrosis. The factors associated with hepatic
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Introduction

Hepatic steatosis is characterized by the accumulation of lipids in
hepatocytes.! It may or may not be related to alcohol.? Nonalcoholic
hepatic steatosis can be caused by obesity, diabetes, Wilson’s
disease, Human Immunodeficiency Virus (HIV) infection, and
Hepatitis C Virus (HCV) infection.* The World Health Organization
(WHO) estimates that 58 million individuals are carriers of HCV.*
Egypt has the highest prevalence of HCV in the world at 14.7%.° In
Cameroon, the prevalence of HCV is 6.5%.° When hepatic steatosis
is associated with HCV, it will cause the disease to progress rapidly
and thus worsen the prognosis. The global prevalence of steatosis
in patients with hepatitis C is estimated at 55%.” In Egypt, hepatic
steatosis associated with HCV had a prevalence of 54%.* Hepatic
steatosis during HCV infection will be associated with host-specific
metabolic factors such as body mass index (BMI), dyslipidemia,
and insulin resistance (infections with genotypes 1 and 4); this is
metabolic steatosis.” It will also be associated with the virus itself,
as is the case with genotype 3 infection; this is viral steatosis.!” In a
systematic review, hepatic steatosis was present in 73% of patients
infected with genotype 3 and in 50% of patients infected with other
genotypes.!! HCV will influence lipid metabolism at three levels:
through impaired lipid secretion, increased lipid neosynthesis,

and altered lipid degradation.'? Steatosis promotes progression to
cirrhosis and the development of hepatocellular carcinoma (HCC),
and it has been shown to have an impact on the response to antiviral
treatment.*The diagnosis of hepatic steatosis is classically made by
liver biopsy (LB), which remains the gold standard, but its invasive
nature and high cost mean it is less and less used."* LB also presents
risks (morbidity of 0.3%, mortality of 0.03%) and therefore cannot be
easily repeated.'* The evaluation of hepatic steatosis by non-invasive
methods is now possible thanks to the different imaging modalities
available (ultrasound, transient elastography, computed tomography,
magnetic resonance imaging, and proton magnetic resonance
spectroscopy).”® Transient elastography coupled with Controlled
Attenuation Parameter (CAP) offers an alternative to liver biopsy for
the assessment of hepatic steatosis and fibrosis, due to its diagnostic
accuracy.'® A comparative study between liver biopsy and CAP for
the diagnosis of steatosis showed that the area under the curve for
CAP was just as good for mild steatosis S1, moderate steatosis S2,
and severe steatosis S3, thus demonstrating the effectiveness of CAP
in diagnosing hepatic steatosis.!” Hepatic steatosis is an emerging
disease with a high global prevalence. This steatosis, associated with
HCYV, leads to rapid progression to fibrosis, which will be complicated
by cirrhosis and evolve into liver cancer. The prevalence of HCV
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in Cameroon remains high. The objective of this work was to study
hepatic steatosis diagnosed by CAP in patients with HCV in the city
of Douala.

Materials and methods

Study type, location, period, and duration

This was an analytical cross-sectional study. The study took place
in two public hospitals and two private hospitals in the city of Douala,
namely the Douala General Hospital (HGD), the Douala Gyneco-
Obstetric and Pediatric Hospital (HGOPED), the Polyclinique Marie
0, and the Centre des Maladies de I’ Appareil Digestif (CMAD), in the
Hepato-Gastroenterology departments. The study period was 6 years,
from January 1% 2017 to December 315 2022. It was carried out over a
period from December 12" 2022 to May 31% 2023, that is a period of 6
months. The public healthcare facilities were chosen because they are
approved treatment centers (ATCs), and the private facilities because
they have equipment for measuring transient elastography coupled
with CAP. The hepato-gastroenterologists from these four healthcare
facilities work together and use the same protocols in managing
patients with HCV.

Data collection

This involved any patient with HCV seen in a hepato-
gastroenterology consultation at the Douala General Hospital, the
Douala Gyneco-Obstetric and Pediatric Hospital, the Polyclinique
Marie O, and the Centre des Maladies de 1’ Appareil Digestif between
1** January 2017 and 31% December 2022. Included in the study were
patients with HCV who had an assessment of hepatic steatosis by
CAP and a complete file. Excluded from the study were patients with
HBYV or HIV co-infection, decompensated cirrhosis, liver cancer, and
patients consuming more than 30g/day of alcohol.

Sampling was non-probabilistic, based on exhaustive recruitment
of the files of patients meeting our inclusion criteria. The size of our
sample was known at the end of the recruitment of patient files that
met our inclusion criteria. Data were collected on a pre-established
survey form that included sociodemographic data, clinical data,
and paraclinical data. These data were collected retrospectively by
analyzing medical files. Subsequently, the data sheets were filled in
by searching for the following variables:

Sociodemographic characteristics (collected from patient’s files):
age divided into quartiles (if absent, age was calculated from the date
of birth) and Sex.

a) Patient history (collected from patient files), HIV serology,
HBYV serology, alcohol consumption with alcoholic index. The
alcoholic index was calculated for patients for whom it was
possible. The alcoholic index was normal at <30 g/day and high
when it was > 30 g/day.'® We established this distribution for men
and women.

b) Comorbidities (collected from patient files): the presence of
diabetes and hypertension.

¢) Clinical data (collected from patient files): Anthropometric
parameters; Weight and height, BMI (if absent from files,
calculated using the formula BMI = Weight / Height?). BMI was
normal when its value was between 18.5 and 24.9kg/m?. When
BMI was between 25 and 29 kg/ m?, the patient was overweight,
and when BMI was >30kg/m?, the patient was obese."

Functional signs, notably arthralgia and asthenia.
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a. Virological activity mainly concerned the HCV viral load. It
was sought by real-time PCR (RT-PCR COBAS AmpliPrep or
TagMan Roche) either at the Centre Pasteur du Cameroon or
at the CERBA laboratory in France. The detection threshold
was > 10 TU/ml. We established thresholds for viral load: HCV
RNA<800,000IU/ml was considered low viral load, and HCV
RNA >800,000 IU/ml was considered high viral load. Regarding
the HCV genotype, the process was the same as for the viral load.
We divided the genotypes into two groups, genotype 1 and the
other genotypes.

b. Regarding biochemical activity, it was based on the assay of
transaminases (ALAT and ASAT). The values were obtained
by analysis of the blood sample by enzyme kinetics with a
BIOLABO monoreagent kit on a VIDAS multiparametric
immunoassay analyzer. The laboratory normal range was defined
as up to 40 IU/L for ASAT and ALAT. We established thresholds
for transaminases, a value <40IU/L was considered normal, and a
value > 40 IU/L was considered high.

c. Liver function was based on the assay of albumin and Prothrombin
Time (PT). Albumin values were obtained after analysis of blood
samples by Bromocresol Green spectrophotometry on a VIDAS
multiparametric immunoassay analyzer. The laboratory normal
range was > 35g/l. We established thresholds, an albumin level >
35 g/l was considered normal, and an albumin level <35 g/l was
considered low. The PT value was obtained after a coagulometric
measurement of the blood sample on a VIDAS multiparametric
immunoassay analyzer. The laboratory normal range was
between 70 and 100%. We established thresholds, a PT < 70%
was considered low, and a PT > 70% was considered normal.

d. Metabolic syndrome was considered present when the patient
had three of the following five elements: hypertension, diabetes,
obesity, Triglycerides > 1.5g/l, HDL cholesterol < 0.4g/l, and
fasting blood glucose > 1.1g/1.

e. On the morphological level, the assessment of steatosis was
done by CAP and that of fibrosis by transient elastography.
These measurements were carried out by the same operators
in the two private healthcare facilities. For the evaluation of
hepatic steatosis, the CAP tool quantifies hepatic steatosis by
measuring the attenuation of the ultrasound beam as it passes
through the liver tissue. The results were given in decibels per
meter (dB/m), ranging from 100 to 400dB/m, and classified by
stages of hepatic steatosis SO, S1, S2, and S3:'7 a CAP value
less than 238 dB/m corresponded to an absence of steatosis
(S0), a CAP value between 238 and 260dB/m corresponded to
mild steatosis (S1), a CAP value between 261 and 290 dB/m
corresponded to moderate steatosis (S2), and a CAP value
greater than 290dB/m corresponded to severe steatosis (S3).
Hepatic fibrosis was assessed using vibration-controlled transient
elastography (VCTE), which is based on the emission of shear
waves, thus measuring the elasticity of the liver. The results were
given in kilopascals (kPa), ranging from 2 to 75 kPa. The fibrosis
stages were correlated with the METAVIR score, which assessed
fibrosis from FO to F4 as follows: FO corresponded to the absence
of fibrosis, F1 corresponded to portal and periportal fibrosis
without fibrous septa, F2 corresponded to portal and periportal
fibrosis with rare fibrous septa, F3 corresponded to portal and
periportal fibrosis with numerous fibrous septa, F4 corresponded
to cirrhosis. We classified the patients into two groups based on
the degree of fibrosis. Significant fibrosis >F2 and non-significant
fibrosis <F2.
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A file was considered complete when it contained the following
information: age, sex, HCV viral load, and the evaluation of steatosis
by the CAP method.

Statistical analysis

Data were collected on a collection form, then recorded in the
Microsoft Excel 2010 software interface, and SPSS software version
23.0 was used for statistical analyses. Quantitative variables were
expressed as mean and standard deviation, and qualitative variables
as counts and percentages. The chi-square test looked for associations
between variables. The correlation between variables was sought
using Spearman’s correlation coefficient (r). Logistic regression with
univariate and then multivariate analyses was used to find associated
factors. Odds ratios were calculated, as well as the 95% confidence
interval with a significance level of P < 0.05.

Results
General characteristics

A total of 128 patients were included in this work. Table 1
shows the general characteristics of the population. The mean age
was 61.2 £ 11.7 years. Females represented 64.1% (n=82) of cases,
corresponding to a sex ratio of 0.56 M/F. Alcohol consumption was
observed in 40.6% (n=52) of patients, among whom only 3.9%
(n=5/13) had an alcoholic index greater than 30g/day. Regarding
comorbidities, diabetes and hypertension were found in 20.3% (n=26)
and 33.6% (n=43) of cases respectively. Asthenia was found in 25.8%
(n=33) of patients. The study population had a mean ALT of 49.9
+ 44. IU/L. Cytolysis on ALAT at twice the normal limit (2N) and
greater than twice the normal limit was observed in 31.2% (n=40) and
13.3% (n=16) of cases respectively. Regarding viral load, it was high
in 61.7% (n=79) of patients. Significant fibrosis was found in 27.3%
(n=35) of cases.

Table | General characteristics of the population

Parametera Values

61.2+11.7
N= 82/128 (64.1%)

Age (years)

Sex (female)

Alcohol N= 52/128 (40.6%)
N=5/13 (3,9%)
> 30 g/day
Diabete N=26/128 (20.3%)
N=43/128 (33.6%)
Hypertension
Asthenia N= 33/128 (25.8%)
arthralgia N=11/128 (8.6%)
N=30/128 (23.4%)
Obesity
Hemoglobin (g/dl) 13.1 £2,0
193145.3 + 86422.6
Platelets (N/mm?)
PT (%) 88.0 £ 12,6
46.3 £40.9
Albumin (g/l)
ALAT (1U/1) 49.9 + 442
2N N=40/128 (31.2%)
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Table | Continued.....

>2N N= 16/128 (12.5%)
ASAT (1U/) 504 £ 41.6
N N= 44/128 (34.4%)
N= 17/128 (13.3%)
> 2N
63.3 £ 505
GGT
HCV RNA (IU/ml) ; ;;‘3‘?%0 *
N= 79/128 (61.7%)
> 800 000

N=25/60 (19.5%)
Genotype |

Fibrosis(kpa) 9.5+8.1

Fibrosis >F2 N= 35/128 (27.3%)
N=22/128 (17.2%)

Fibrosis F4

Triglycérides 1.0+05

Metabolic syndrome N=32/128 (25%)

Hepatic steatosis

The prevalence of hepatic steatosis by CAP was 45.3% (n=58)
(Table 2). Mild and moderate steatosis were found in 19.5% (n=25)
of patients each (Table 3). A correlation between steatosis and certain
variables was found by introducing confounding factors such as age >
63 years, high viral load, and AST and ALT above normal. There was
a correlation between steatosis and fibrosis (r = +0.185, p = 0.036)
(Figure 1). There was no correlation between steatosis and viral load
on the one hand, and the alcoholic index on the other hand (Figures
2 and 3). Factors associated with the presence of hepatic steatosis
were; hypertension (aOR = 2.26, 95% CI [1-5.04], p=0.048) and
Triglycerides > 1.5 (aOR =3.36, 95% CI [1.35-8.36], p=0.009) (Table
4).

Table 2 Prevalence of hepatic steatosis

Hepatic steatosis  Male Female Total
N= 128 N(%) N(%) N(%)
Yes 19(14.8) 39(30.5) 58(45.3)
No 27(21.1) 43(33.¢) 70(54.7)

Table 3 Distribution of the population according to the degree of steatosis

Steatsois : CAP (dB/m) N % Mean t Standard deviation

128 100 228 +46.3
SO 70 54.7
S1 25 19.5
S2 25 19.5
S3 8 6.3

Table 4 Factors associated with the presence of hepatic steatosis

. . . Adjusted OR Adjusted
Variables Hepatic steatosis (C195%) pvalue
yes No
Obesity 19 I 2.17(0.88 -5.30) 0.09
Hypertension 25 18 2.26(1 —5.04) 0.048
Triglycerides
(high > 1.5) 19 10 3.36(1.35-836) 0.009
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Figure 3 Correlation between hepatic steatosis and alcoholic index.

Discussion

The mean age of the patients was 61.2 + 11.7 years. This mean was
higher than that found by Cardoso et al in Brazil in 2018, who found a
mean age of 55 + 11 years.? The high mean age in our context could
be linked to risk factors for contamination, notably mass vaccination
campaigns during the colonial and post-independence periods or the
practice of body scarification and traditional circumcisions, which
are more frequent than in the new generation.”! The sex ratio was
1.8/1 with a female predominance at 64.1%. This result was similar
to those found by Luma et al in Cameroon in 2016 and Kowo et al.
in Cameroon in 2018, who found a female predominance at 53% and
55.5% respectively.?*** Our study population mostly consisted of
patients with comorbidities with the main ones being hypertension
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in 33.6% of cases, followed by type 2 diabetes in 20.3% of cases,
consistent with Luma et al who also found hypertension and type 2
diabetes as the main comorbidities.?? The patients advanced age could
explain the presence of these comorbidities. Alcohol consumption
was found in 40.6% of the population, which was much higher
than that found by Ouakaa-Kchaou et al (12%)* and Matos et al.
in Brazil in 2005 (11%)."! This could be explained by the fact that
Cameroon is a country with high alcohol consumption.”® The mean
BMI was 26.5 = 4.1kg/ m?, and excess weight was observed in 60.9%
of patients, with 37.5% being overweight and 23.4% being obese.
These results are close to those of Ouakaa-Kchaou et al. who found
a mean BMI of 25 + 5.2kg/ m? with overweight and obesity in 27%
and 15% of cases respectively.” The Westernization of our dietary
habits in Africa could explain the increased risk of overweight and
obesity. The mean transaminase levels were above normal, the values
were 50.4 + 41.6 IU/L and 49.9 + 44.2 TU/L for ASAT and ALAT
respectively. These results were similar to those found by Luma et
al and Kowo et al.?>?* This would be in agreement with the literature
which describes a direct cytopathic action of HCV on the liver."*The
median viral load was 1118486.0 IU/ml with a high viral load in
61.7% of patients, which was similar to that found by Sirinawasatien
et al. in Thailand in 2020, who found 1100000.0 IU/ml.*® This
could be explained by the long delay between contamination and
diagnosis of hepatitis C virus infection which has a long replication
time. Genotype 1 was the most represented in our study, which was
in agreement with Petruzziello et al., who, in a study on the global
distribution of HCV genotypes, classified genotype 1 as the most
widespread in the world and the most represented in Central Africa,
particularly in Cameroon.?’” The prevalence in our study was 45.3%.
This result is close to that of Cardoso et al. who found a prevalence
of 50%.%° Ouakaa-Kchaou et al. found a slightly higher prevalence
at 56%.>* This could be explained by the fact that the diagnosis of
steatosis in their study was made by liver biopsy, which has a higher
sensitivity than CAP. There was a female predominance, consistent
with a study conducted by Bekolo et al. in Cameroon in 2023. This
could be explained by the fact that female sex hormones play a role in
fat accumulation. There was a significant correlation between fibrosis
and hepatic steatosis (r =+0.214, p < 0.015), meaning that the degree
of steatosis was proportional to the degree of hepatic fibrosis. The
higher the degree of steatosis, the higher the degree of fibrosis. A
positive correlation was also found between hepatic steatosis and the
patients’ alcoholic index. An increase in the degree of steatosis was
observed, proportional to an increase in the patients’ alcoholic index.
There was a statistically significant association between obesity and
hepatic steatosis (p = 0.023). This result was similar to that found by
Hwang et al. in China in 2001%° and by Stan et al.*” in their respective
studies. Emerging evidence identifies sirtuin 1 (SIRT 1), an anti-aging
gene, a key metabolic regulator and diagnostic marker, as a central
player, with HCV induced SIRT1 inactivation linked to steatosis and
multiple organ dysfunction syndrome.’*? Given SIRT 1 role in the
regulation of metabolism, chronic disease and viral pathophysiology,
early assessement of plasma SIRT1 may help guide therapeutic
decisions including the use of SIRT1 activators versus inhibitors
for the treatment of hepatic steatosis in HCV patients.**** This also
demonstrates the significant presence of obesity in patients with
HCYV who have hepatic steatosis. The associated factors with hepatic
steatosis after statistical analysis were hypertension and a triglyceride
level > 1.5 g/I. These results were similar to those of Cardoso et al. who
found hypertension as an associated factor (OR = 1.574, p = 0.002)*
and Hwang et al. who identified a triglyceride level > 1.0 g/l as being
an associated factor for the occurrence of hepatic steatosis (OR =
2.31, p = 0.037).° These results could be explained by the fact that
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hypertension and hypertriglyceridemia are components of metabolic
syndrome, which is a major risk factor for the occurrence of metabolic
steatosis in patients with HCV as described in the literature.'

Conclusion

HCV carriers are predominantly elderly. There is a female
predominance. The prevalence of hepatic steatosis in patients with
HCV is 45.3%. There is a positive correlation between fibrosis and
hepatic steatosis. The factors associated with hepatic steatosis in
patients with HCV are hypertension and hypertriglyceridemia.

Acknowledgement

The authors sincerely thank the nurses of the health training
centers, in which the study was carried out.

Source of funding

This research did not receive any specific grant from funding
agencies.

Ethics approval

Ethical approval from the ethics committee of the University of
Douala, Cameroon, was obtained (N° 3535 CEI-UD0/03/2023/T)
our study adheres to the recognized standards of the Declaration of
Helsinki.

Conflicts of interest

There are no conflicts of interest.

References

1. Matos CA, Perez RM, Pacheco MS, et al. Steatosis in chronic hepatitis
C: relationship to the virus and host risk factors. J Gastroenterol Hepatol.
2006;21(8):1236-1239.

2. Kondo R, Kusano HE, Mihara Y. Pathological findings of liver ste-
atosis that is difficult to evaluate with ultrasound. J Med Ultrason.
2021;48(4):515-522.

3. Vilgrain VE, Regent DA. Imagerie de I’abdomen. Imagerie Médicale.
2010;25(5):1056.

4. World Health Organization. Principaux repéres sur I’hépatite C.

5. Guerra J, Garenne MA, Mohamed MK. HCV burden of infection in
Egypt: results from a nationwide survey. J Viral Hepat. 2012;19(8):560—
567.

6. Bigna JJ, Amougou MA, Asangbeh SL. Seroprevalence of hepatitis C vi-
rus infection in Cameroon: a systematic review and meta—analysis. BMJ
Open. 2017;7(8):e015748.

7. Modaresi Esfeh J, Ansari—Gilani K. Steatosis and hepatitis C. Gastroen-
terol Rep. 2016;4(1):24-29.

8. Ahmed AM, Hassan MS, Abd-Elsayed A. Insulin resistance, steatosis,
and fibrosis in Egyptian patients with chronic hepatitis C virus infection.
Saudi J Gastroenterol. 2011;17(4):245-251.

9. Moucari R, Asselah T, Cazals—Hatem D, et al. Insulin resistance in chro-
nic hepatitis C: association with genotypes 1 and 4, serum HCV RNA
level, and liver fibrosis. Gastroenterology. 2008;134(2):416-423.

10. Adinolfi LE, Gambardella M, Andreana A. Steatosis accelerates the pro-
gression of liver damage in chronic hepatitis C and correlates with specific
HCV genotype and visceral obesity. Hepatology. 2001;33(6):1358-1364.

11. Asselah T, Rubbia—Brandt L, Marcellin P. Steatosis in chronic hepatitis C:
why does it really matter? Guz. 2006;55(1):123-130.

Copyright:
©2025 Fiacre etal. 161

12. Negro F. Mechanisms and significance of liver steatosis in hepatitis C
virus infection. World J Gastroenterol. 2006;12(42):6756-6765.

13. Patton HM, Patel K, Behling C, et al. The impact of steatosis on disease
progression and treatment response in chronic hepatitis C patients. J He-
patol. 2004;40(3):484-490.

14. Rubbia—Brandt L, Hadengue A. Stéatose hépatique non alcoolique: faut—
il biopsier? Rev Med Suisse. 2005;10(1):2804-2808.

15. Schwenzer NF, Springer F, Schraml C. Non-invasive assessment
and quantification of liver steatosis by imaging modalities. J Hepatol.
2009;51(3):433-445.

16. Chan WK, Nik Mustapha NR, Mahadeva S. Controlled attenuation para-
meter for the detection and quantification of hepatic steatosis. J Gastroen-
terol Hepatol. 2014;29(7):1470-1476.

17. Karlas T, Petroff D, Sasso M, et al. Individual patient data meta—analysis
of controlled attenuation parameter (CAP) technology for assessing stea-
tosis. J Hepatol. 2017;66(5):1022—1030.

18. Karoui S, Taieb Jomni M, Bellil K. Steatosis in chronic viral hepati-
tis C: frequency, risk factors and relationship with fibrosis. Tunis Med.
2008;86(7):670-675.

19. Castéra L, Vergniol Y, Foucher J, et al. Prospective comparison of tran-
sient elastography, FibroTest, APRI, and liver biopsy for fibrosis assess-
ment. Gastroenterology. 2005;128(2):343-350.

20. Cardoso AC, Perez RM, De Figueiredo-Mendes C, et al. Prevalence and
predictive factors of moderate/severe liver steatosis in chronic hepatitis
C patients evaluated with CAP. J Viral Hepat. 2018;25(11):1244-1250.

21. Pépin J, Lavoie M, Pybus OG, et al. Risk factors for hepatitis C virus
transmission in colonial Cameroon. Clin Infect Dis. 2010;51(7):768-776.

22. Luma HN, Eloumou SAFB, Malongue A, et al. Characteristics of anti—
HCV antibody—positive patients in a hospital setting in Douala, Came-
roon. Int J Infect Dis. 2016;45:53-58.

23. Kowo MP, Ngankhoué¢ OM, Ankouane F, et al. Profil épidémiologique
des personnes récemment infectées par le virus de 1’hépatite C au Came-
roun. Health Sci Dis. 2023;19(3):5-9.

24. Ouakaa—Kchaou A, Gargouri DM, Kochlef A, et al. Steatosis in
chronic hepatitis C: prevalence and predictive factors. Tunis Med.
2011;89(11):830-836.

25. World Health Organization. Global Status Report on Alcohol and Health
2018.

26. Sirinawasatien A, Techasirioangkun T. Prevalence and determinants of
hepatic steatosis assessed by CAP in Thai chronic hepatitis C patients.
Gastroenterol Res Pract. 2020;2020:1-7.

27. Petruzziello A, Marigliano S, Loquercio G. Global epidemiology of hepa-
titis C virus infection: update of genotype distribution. World J Gastroen-
terol. 2016;22(34):7824-7840.

28. Bekolo NW, Etoa MC, Marina BG, et al. Prevalence and factors associa-
ted with hepatic steatosis in patients with metabolic syndrome in Came-
roon. Open J Gastroenterol. 2023;13(3):99-110.

29. Hwang S, Luo J, Chu C, et al. Hepatic steatosis in chronic hepatitis C
virus infection: prevalence and clinical correlation. J Gastroenterol He-
patol. 2001;16(2):190-195.

30. Stan IS, Biciugcad V, Durand P, et al. Diagnostic and prognostic significan-
ce of hepatic steatosis in chronic hepatitis C. Rom J Morphol Embryol.
2021;62(3):765-775.

31. Lin Z, LiJ, Fang D. SIRT1 involvement in virus—mediated diseases. JSM
Microbiol. 2014;1(2):1006.

32. Martins 1J. Nutrition therapy regulates caffeine metabolism with relevan-
ce to NAFLD and type 3 diabetes. J Diabetes Metab Disord. 2017;4.

Citation: Fiacre EBSA, Tatiana BNW, Marina BEG, et al. Measurement of hepatic steatosis by Controlled Attenuation Parameter (CAP) in patients with
Hepatitis CVirus in Douala: a cross-sectional study. Gastroenterol Hepatol Open Access. 2025;16(3):157-162. DOI: 10.15406/ghoa.2025.16.00626


https://doi.org/10.15406//ghoa.2025.16.00626
https://pubmed.ncbi.nlm.nih.gov/16872303/
https://pubmed.ncbi.nlm.nih.gov/16872303/
https://pubmed.ncbi.nlm.nih.gov/16872303/
https://pubmed.ncbi.nlm.nih.gov/34453650/
https://pubmed.ncbi.nlm.nih.gov/34453650/
https://pubmed.ncbi.nlm.nih.gov/34453650/
http://www.scirp.org/reference/referencespapers?referenceid=3511693
http://www.scirp.org/reference/referencespapers?referenceid=3511693
https://www.who.int/fr/news-room/fact-sheets/detail/hepatitis-c
https://pubmed.ncbi.nlm.nih.gov/22762140/
https://pubmed.ncbi.nlm.nih.gov/22762140/
https://pubmed.ncbi.nlm.nih.gov/22762140/
https://bmjopen.bmj.com/content/7/8/e015748
https://bmjopen.bmj.com/content/7/8/e015748
https://bmjopen.bmj.com/content/7/8/e015748
https://academic.oup.com/gastro/article/4/1/24/2404418
https://academic.oup.com/gastro/article/4/1/24/2404418
https://pubmed.ncbi.nlm.nih.gov/21727730/
https://pubmed.ncbi.nlm.nih.gov/21727730/
https://pubmed.ncbi.nlm.nih.gov/21727730/
https://www.gastrojournal.org/article/S0016-5085(07)02023-9/pdf
https://www.gastrojournal.org/article/S0016-5085(07)02023-9/pdf
https://www.gastrojournal.org/article/S0016-5085(07)02023-9/pdf
https://pubmed.ncbi.nlm.nih.gov/11391523/
https://pubmed.ncbi.nlm.nih.gov/11391523/
https://pubmed.ncbi.nlm.nih.gov/11391523/
https://pubmed.ncbi.nlm.nih.gov/16344578/
https://pubmed.ncbi.nlm.nih.gov/16344578/
https://pubmed.ncbi.nlm.nih.gov/17106922/
https://pubmed.ncbi.nlm.nih.gov/17106922/
https://pubmed.ncbi.nlm.nih.gov/34680608/
https://pubmed.ncbi.nlm.nih.gov/34680608/
https://pubmed.ncbi.nlm.nih.gov/34680608/
https://www.revmed.ch/revue-medicale-suisse/2005/revue-medicale-suisse-43/steatose-hepatique-non-alcoolique-faut-il-biopsier
https://www.revmed.ch/revue-medicale-suisse/2005/revue-medicale-suisse-43/steatose-hepatique-non-alcoolique-faut-il-biopsier
https://pubmed.ncbi.nlm.nih.gov/19604596/
https://pubmed.ncbi.nlm.nih.gov/19604596/
https://pubmed.ncbi.nlm.nih.gov/19604596/
https://pubmed.ncbi.nlm.nih.gov/24548002/
https://pubmed.ncbi.nlm.nih.gov/24548002/
https://pubmed.ncbi.nlm.nih.gov/24548002/
https://pubmed.ncbi.nlm.nih.gov/28039099/
https://pubmed.ncbi.nlm.nih.gov/28039099/
https://pubmed.ncbi.nlm.nih.gov/28039099/
https://pubmed.ncbi.nlm.nih.gov/15685546/
https://pubmed.ncbi.nlm.nih.gov/15685546/
https://pubmed.ncbi.nlm.nih.gov/15685546/
https://pubmed.ncbi.nlm.nih.gov/29768686/
https://pubmed.ncbi.nlm.nih.gov/29768686/
https://pubmed.ncbi.nlm.nih.gov/29768686/
https://pubmed.ncbi.nlm.nih.gov/20735242/
https://pubmed.ncbi.nlm.nih.gov/20735242/
https://pubmed.ncbi.nlm.nih.gov/26905319/
https://pubmed.ncbi.nlm.nih.gov/26905319/
https://pubmed.ncbi.nlm.nih.gov/26905319/
https://www.hsd-fmsb.org/index.php/hsd/article/view/1136/0
https://www.hsd-fmsb.org/index.php/hsd/article/view/1136/0
https://www.hsd-fmsb.org/index.php/hsd/article/view/1136/0
https://pubmed.ncbi.nlm.nih.gov/22179918/
https://pubmed.ncbi.nlm.nih.gov/22179918/
https://pubmed.ncbi.nlm.nih.gov/22179918/
https://apps.who.int/iris/handle/10665/274603
https://apps.who.int/iris/handle/10665/274603
https://pubmed.ncbi.nlm.nih.gov/33204256/
https://pubmed.ncbi.nlm.nih.gov/33204256/
https://pubmed.ncbi.nlm.nih.gov/33204256/
https://pubmed.ncbi.nlm.nih.gov/27678366/
https://pubmed.ncbi.nlm.nih.gov/27678366/
https://pubmed.ncbi.nlm.nih.gov/27678366/
https://www.scirp.org/journal/paperinformation?paperid=123626
https://www.scirp.org/journal/paperinformation?paperid=123626
https://www.scirp.org/journal/paperinformation?paperid=123626
https://pubmed.ncbi.nlm.nih.gov/11207900/
https://pubmed.ncbi.nlm.nih.gov/11207900/
https://pubmed.ncbi.nlm.nih.gov/11207900/
https://pubmed.ncbi.nlm.nih.gov/35263405/
https://pubmed.ncbi.nlm.nih.gov/35263405/
https://pubmed.ncbi.nlm.nih.gov/35263405/
https://pubmed.ncbi.nlm.nih.gov/36139497/
https://pubmed.ncbi.nlm.nih.gov/36139497/
https://www.heraldopenaccess.us/openaccess/nutrition-therapy-regulates-caffeine-metabolism-with-relevance-to-nafld-and-induction-of-type-3-diabetes
https://www.heraldopenaccess.us/openaccess/nutrition-therapy-regulates-caffeine-metabolism-with-relevance-to-nafld-and-induction-of-type-3-diabetes

Measurement of hepatic steatosis by Controlled Attenuation Parameter (CAP) in patients with Hepatitis Copyright:

: 162
CVirus in Douala: a cross-sectional study ©2025 Fiacre et al.
33. Martins 1J. Anti-aging genes improve appetite regulation and rever-  35. Martins 1J. Sirtuin 1: a diagnostic protein marker and its relevance to
se cell senescence and apoptosis in global populations. Adv Aging Res. chronic disease and therapeutic drug interventions. EC Pharmacol Toxi-
2016;5:9-26. col. 2018;6(4):209-215.

34. Martins 1J. Single gene inactivation with implications to diabetes and
multiple organ dysfunction syndrome. J Clin Epigenet. 2017;3:24.

Citation: Fiacre EBSA, Tatiana BNW, Marina BEG, et al. Measurement of hepatic steatosis by Controlled Attenuation Parameter (CAP) in patients with
Hepatitis CVirus in Douala: a cross-sectional study. Gastroenterol Hepatol Open Access. 2025;16(3):157-162. DOI: 10.15406/ghoa.2025.16.00626


https://doi.org/10.15406//ghoa.2025.16.00626
https://www.scirp.org/journal/paperinformation?paperid=63098
https://www.scirp.org/journal/paperinformation?paperid=63098
https://www.scirp.org/journal/paperinformation?paperid=63098
https://www.primescholars.com/articles/single-gene-inactivation-with-implications-to-diabetes-and-multiple-organ-dysfunction-syndrome-93428.html
https://www.primescholars.com/articles/single-gene-inactivation-with-implications-to-diabetes-and-multiple-organ-dysfunction-syndrome-93428.html
https://ecronicon.net/assets/ecpt/pdf/ECPT-06-00155.pdf
https://ecronicon.net/assets/ecpt/pdf/ECPT-06-00155.pdf
https://ecronicon.net/assets/ecpt/pdf/ECPT-06-00155.pdf

	Title
	Abstract 
	Keywords
	Introduction 
	Materials and methods 
	Results 
	Discussion 
	Conclusion 
	Acknowledgement 
	Source of funding   
	Ethics approval  
	Conflicts of interest 
	References 
	Table 1
	Table 2
	Table 3
	Table 4
	Figure 1
	Figure 2
	Figure 3

