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Background. Hemodialysis (HD) is the world’s most prevalent 
kidney replacement therapy for end-stage renal disease patients. 
Hepatitis C virus infection (HCV) is highly prevalent in patients 
undergoing HD. There are no reports of the epidemiology of HCV 
viremia and HCV incidence rate based on prospective studies in 
HD units in Cameroon. This study evaluated the prevalence and 
incidence rate of HCV based on anti-HCV antibody (Ab) and 
HCV-RNA detection.
Methods. We conducted a controlled prospective study in three 
hemodialysis centers in Cameroon, from October 2021 to Janu-
ary 2023. The HEXAGON HCV rapid kit was used to detect anti-
HCV Ab, and HCV-RNA was searched using the Xpert® HCV 
Viral Load technology. We performed a Wilcoxon test and the chi-
square or Fisher exact test in statistical analyses. 
Results. A total of 205 HD patients were enrolled with a mean 

age of 47.7 ± 14.5 years and median hemodialysis duration of 36 
months (IQR: 12-72). Anti-HCV Ab was positive in 59 patients, 
giving a prevalence of 28.8% (95% CI: 22.7-35.5). This Anti-
HCV Ab infection was mainly found in patients with a relatively 
long period of HD (P = 0,00002). Of the 59 anti-HCV Ab-posi-
tive patients, HCV-RNA was detected in 42, with the HCV active 
infection prevalence of 71.2% (95% CI: 57.9-82.2). A high viral 
load (HCV RNA > 800,000 UL/ml) was detected in 31% (95% CI: 
17.6-47.1). A total of 125 patients with a negative status at the 
start of the study (M0) were prospectively followed up. After seven 
months (M7), 15 [12%; 95% CI: 06.9-19.)] became HCV positive, 
with an incidence rate of 20.6 cases per 100 patients-years. 
Conclusion. There is a high prevalence of HCV infection and 
HCV incidence rate in this study. Strategies aimed at decreasing 
HCV infection in HD centers in Cameroon are urgently needed.

InfectIous DIsease

Hepatitis C Virus Infection in Hemodialysis in Cameroon: 
Prevalence and Incidence

RAOUL KENFACK-MOMO1,2, MARCELINE DJUIDJE NGOUNOUE2, MAIMOUNA MAHAMAT2,3, 
VANESSA SYLVIA SANTERRE4, ALIDA KOUOJIP MABOU5, SYLVIE WOUATEDEM 

MARGUERITE5, MARTIN  ZEKENG MEKONTCHOU1, SIMON FREDERICK LISSOCK1, GLORIA ENOW 
ASHUNTANTANG2,3, RICHARD NJOUOM1 

1 Centre Pasteur of Cameroon, Yaounde, Cameroon; 2 University of Yaounde I, Yaounde, Cameroon; 3 Yaounde General Hospital, 
Yaounde, Cameroon; 4 Ebolowa Regional Hospital, Ebolowa, Cameroon; 5 Bertoua Regional Hospital, Bertoua, Cameroon

Keywords

Hepatitis C Virus • Hemodialysis • Prevalence • Incidence rate • HCV-RNA

Summary

Introduction

Hepatitis C virus (HCV) is a ribonucleic acid (RNA) virus 
belonging to the family Flaviviridae; that is responsible 
for hepatitis C liver disease. He may be responsible 
for mild inflammation (acute hepatitis) or severe and 
persistent inflammation (chronic hepatitis) of the Liver. 
It is estimated that 50 million people have chronic HCV 
infection, and 1.0 million new infections occur each 
year [1]. Hemodialysis (HD) is the most prevalent kidney 
replacement therapy for patients with end-stage renal 
disease (ESRD) globally, accounting for approximately 
69% of all kidney replacement therapy and 89% of all 
dialysis  [2-4]accessibility, quality, and affordability. 
People undergoing HD are known to be at high risk of 
HCV infection  [5HCV and HIV infections in patients 
with hemodialysis. Patients and methods: A retrospective 
study of 430 end-stage renal failure patients, referred to 
hemodialysis department at XXXX Teaching Hospital, 
Baghdad-Iraq from January-2015 to January-2017. 
Patients were investigated for HBs-Ag using enzyme-
labeled antigen test (Foresight-EIA-USA-8]. Indeed, 
this high susceptibility of HD patients to acquire HCV 
infection is due to their frequent hospital admissions 

and the high frequency of invasive procedures  [6]. The 
prevalence of HCV infection in HD units varies greatly 
across geographical regions and over time  [9]. At the 
global level, this prevalence is estimated at 24.3%, with 
the highest observed in lower-middle-income economies 
(26.8%)  [10]. Regarding the incidence rate of HCV 
infection, the Dialysis Outcomes and Practice Patterns 
Study (DOPPS) phase 1 study showed a decrease in the 
incidence of HCV from 2.9 to 1.2 per 100 patient-years 
in HD units in the United States, Europe, and Japan [11]. 
In contrast, this incidence remains high (4.44 per 100 
patient-years) in the developing world  [12]. As the 
number of patients with chronic kidney diseases requiring 
hemodialysis as a renal replacement therapy is growing, 
HCV infection and transmission are increasingly frequent 
and need to be emphasized in worldwide hemodialysis 
units. In Cameroon, only two studies have reported HCV 
prevalence in HD patients: the first at 19,2%  in Buea and 
Bamenda HD centers (South West region and North West 
region) and the second at 26.3% in Yaounde University 
Teaching Hospital (Centre region) [13, 14]. However, these 
prevalences were only based on the antibody assay, which 
cannot differentiate HCV infection (anti-HCV antibody 
positive) from active HCV infection (viral RNA detection) 
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which is reflective of replication and infectivity of the 
virus. Moreover, the burden of HCV remains unknown 
in HD centers in the South (Ebolwa), East (Bertoua), and 
North (Garoua) regions of Cameroon. In the setting where 
many reports have suggested a nosocomial patient-to-
patient mode of transmission of HCV in HD units, HCV 
viremic patients could be the source of this transmission. 
A direct test for HCV viremia is thus necessary to identify 
infectious subjects in HD units. Some retrospective studies 
reported that the rate of HCV seroconversion in HD 
patients in Cameroon is between 7.1% and 25%, and only 
one study reported the HCV incidence rate at 3.6 per 100 
patient-years [15Biorad-17]. In comparison to prospective 
studies, retrospective studies cannot demonstrate the real 
incidence rate because they are prone to different biases, 
particularly recall bias.
This study was conducted to determine the prevalence 
of anti-HCV antibody, active HCV infection, and HCV 
incidence rate in three hemodialysis centers in Cameroon, 
to stimulate health policies to implement strict infection 
control measures in Cameroonian hemodialysis units.  

Methods

Study Design, Sites, and Population
This was a controlled prospective study conducted 
from October 17, 2021, to January 21, 2023, in three 
hemodialysis centers in three regions of Cameroon: 
The Ebolowa Regional Hospital Hemodialysis Centre 
(ERHHD, South Cameroon); Bertoua Regional Hospital 
Hemodialysis Centre (BRHHD, East Cameroon); and 
the Yaoundé General Hospital Hemodialysis Service 
(YGHHD, Centre Cameroon). The study was carried 
out over seven months in each center, and the samples 
were taken in two rounds: in month 0 (M0) and later in 
month 7 (M7). The study was carried out in the Cameroon 
hemodialysis patients’ community. The included patients 
met the following criteria: 1) aged over 12 years irrespective 
of sex and ethnicity; 2) undergoing hemodialysis for end-
stage chronic kidney disease (ESCKD-stage 5 GFR < 
15 ml/min/1.73 m); 3) had been on hemodialysis for a 
minimum duration of 3 months; and 4) provided signed 
informed consent or parental assent. Demographic data 
(including age, gender, study level, marital status, and 
occupation) and hemodialysis data (including vascular 
access, HD duration, blood transfusion history, dialysis 
groups, and attending several dialysis centers) were 
obtained by direct interview of patients and completed by 
review of their medical records. 

Sampling and hepatitis C virus assays
A volume of 5 mL of blood was collected either 
before the stated hemodialysis session (during patient 
connection); or thirty minutes before the end of the 
hemodialysis session, to avoid PCR inhibition by 
heparin. The blood was collected in tubes containing 
ethylenediaminetetraacetic acid (EDTA) and then 
centrifuged at 2500 rpm for 10 minutes. Thereafter, 
1.5 mL of plasma was collected in Eppendorf tubes 

and then placed in an icebox (containing ice packs) 
for transportation to the Centre Pasteur of Cameroon 
(CPC), where all analyses were performed. At the 
CPC, the plasma was subsequently stored at -80°C. The 
HEXAGON HCV for rapid and qualitative detection 
of IgG antibodies to HCV in human serum, plasma, or 
whole blood with a sensitivity of 99.3% and a specificity 
of 99.5% was used. It is an immunochromatographic 
assay using recombinant antigens from structural (Core) 
and nonstructural (NS3, NS4, and NS5) regions of the 
HCV genome, known to be highly immunodominant. 
Briefly, 10 µl of plasma was applied onto the sample 
port (S) of the “TEST” device, and three drops of 
“DIL” solvent were added. The results were read 
within 5-20 minutes at a well-lit place. The detection 
and quantification of HCV-RNA were performed in 
all patients who tested positive for anti-HCV Ab. We 
used GeneXper Dx Systems, which uses the Xpert® 
HCV Viral Load (Cepheid Röntgenvägen 5, SE-171 54 
Solna, Swede) technology with an assay sensitivity of 10 
copies/mL. The Xpert® HCV Viral Load is an automated 
test, whose cartridge integrates HCV-RNA extraction, 
amplification, and detection of the target sequences 
(5’ untranslated transcribed region) using real-time 
reverse transcriptase polymerase chain reaction (RT-
PCR). Briefly, slightly more than 1 mL of plasma was 
introduced into the sample chamber of the test cartridge 
using the transfer pipette included in the kit. The lid 
was then closed, and the cartridge was loaded into the 
GeneXpert Dx instrument. 

Clinical data and definitions
Active HCV infection (virus infectivity) was defined by 
the presence of viral RNA in the plasma. High viral load 
was defined by HCV RNA > 800,000 UL/ml [18]. Newly 
HCV-infected patients: patients who were seronegative 
for anti-HCV Ab at the beginning of the study (M0), and 
became anti-HCV Ab positive at the end of 7 months. 

Ethics Statement and Statistical Analyses
Our research protocol was approved by the Comité 
National d’Ethique de la Recherche pour la Santé Humaine 
(CNERSH), N° 2021/07/91/CE/CNERSH/SP. The 
statistical analyses were performed using RStudio version 
4.1.0 software. The Kolmogorov-Smirnov test allowed us 
to verify the normality of our quantitative variables that 
were expressed as the mean ± standard deviation or as the 
median interquartile range ((IQR): 1st-3rd) according to 
the normal distribution or not. Chi-square or Fisher exact 
tests were used to compare the proportions as applicable, 
and Wilcoxon tests were used to compare qualitative 
and quantitative variables. P values less than 0.05 were 
considered statistically significant.

Results

Demographic and hemodialysis data
A total of 205 HD patients (169 from YGHHD, 24 from 
ERHHD, and 12 from BRHHD) including 85 (41.5%) 
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females and 120 (58.5%) males, were included in this 
study. The mean age of the participants was 47.7±14.5 
years (range: 12-86), and the hemodialysis duration 
ranged from 3 to 324 months with a median of 36 months 
(IQR: 12-72). 

Prevalence of anti-HCV antibody and active 
HCV infection  
Of the 205 included participants, 59 tested anti-HCV 
Ab positive, with a prevalence of 28.8% (95% CI: 
22.7-35.5). This prevalence was significantly different 
between HD centers: 58.3% (95% CI: 36.6-77.9) at 
ERHHD, 25.4% (95% CI: 19.1-32.7) at YGHHD, 
and 16.6% (95% CI: 2.1-48.4) at BRHHD (P=0.003). 
The majority of anti-HCV Ab-positive patients were 
men [62.7% (95% CI: 49.1-75)], and the age range was 
51-61 years  [25.4% (95% CI: 15-38.4)] (table I). By 
comparing the median duration of HD between anti-HCV 
Ab positive patients [60 (IQR:36-84) months] and anti-
HCV Ab negative patients [24 (IQR:12-60) months], we 
found that HCV infection mainly affected patients with 
a relatively long period of HD (P = 0,00002). Of the 59 
anti-HCV Ab-positive patients, HCV-RNA was detected 

in 42, giving a prevalence of HCV active infection at 
71.2% (95% CI: 57.9-82.2). This prevalence of HCV 
infectivity was very similar in ERHHD  [71.4% (95% 
CI: 41.9-91.6)] and in YGHHD [74.4% (95% CI: 58.8-
86.5)]. The median HCV RNA viral load was 207,000 
IU/mL (IQR: 7,135- 863,322), and 31% (95% CI: 17.6-
47.1) had a high viral load. 

HCV incidence rate    
At the start of this study (M0), 44 patients (21.5%; 
95% CI: 16-27.7) were anti-HCV Ab positive, and 
161 (78.5%; 95% CI: 72.3-84) were anti-HCV Ab 
negative. Among these 161 negative M0 patients, 125 
were successfully followed up for a total duration of 
seven months (M7). Indeed, 36 patients were lost to 
follow-up for several reasons: death, impaired health 
leading to rejection of serological testing repeat, and 
transfer to another HD centers. At the end of the follow-
up (M7), 15/125  [12%; 95% CI: 06.9-19.)] patients 
were confirmed to be newly HCV infected, for a total 
incidence rate of 20.6 cases per 100 patient-years (p-
y). This incidence rate was 34.3 cases per 100 p-y in 
ERHHD  [2/10 (20%; 95% CI: 02.5-55.6)], 21.1 cases 

Tab. I. Distribution of HCV positivity according to demographic and hemodialysis data.

Anti-HCV Ab Positive (N=59) HCV-RNA Positive (N = 42)

Data Variables a b (95%IC )
P 

value
Variables a b (95%IC )

P 
value

Socio-
demographic 
data

HD Centres

ERHHD
(n=24)

14 58.3 (36.6-77.9)

0.003*
HD 

Centres

ERHHD 
(n = 14)

10 71.4 (95%CI :41.9-91.6)

0.14YGHHD 
(n=169)

43 25.4 (19.1-32.7)
YGHHD 
(n = 43)

32 74.4 (95%CI :58.8-86.5)

BRHHD
(n=12)

2 16.6 (2.1-48.4)
BRHHD 
(n = 2)

0 0 0 (95%CI :0-84.2)

Sex
M 37 62.7 (49.1-75)

0.44 Sex
M 25 59.5 (43.2-74.4)

0.61
F 22 37.3 (25.1-50.9) F 17 40.5 (25.6-56.7)

Age group

11-21 1 1.7 (0.0-9.1)

0.11

21-31 5 8.5 (2.8-18.7)

31-41 11 18.6 (9.7-30.9)

41-51 10 16.9 (8.4-29)

51-61 15 25.4 (15-38.4)

61-71 13 22 (12.3-34.7)

71-81 4 6.8 (1.9-16.6)

81-91 0 0 (0-6.1)

HD Data

HCV Initial 
status

Positive 13 22 (12.3-34.7)

NANegative 17 28.8 (17.7-42.1)

Unknown 29 49.2 (35.9-62.5)

Blood 
transfusion

No 9 15.2 (7.2-27)

0.52< 5 15 25.4 (15-38.4)

> 5 35 59.3 (45.7-71.9)

Vascular 
access

Catheter 9 15.2 (7.2-27)
0.77

Fistula 50 84.7 (73-92.7)

a: Frequency; b: Percentage; BRHHD: Bertoua Regional Hospital Hemodialysis Centre; ERHHD: Ebolowa Regional Hospital Hemodialysis Centre; YGHHD: 
Yaounde General Hospital Hemodialysis Service; HD: Hemodialysis; NA: Not Applicable, *: Statistically significant. 
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per 100 p-y in YGHHD [13/106 (12.3%; 95% CI: 06.7-
20.1)], and 00.0 cases per 100 p-y  [00/9 (00%; 95% 
CI: 0-33.6)] in BRHHD (P = 0.0398). Of the 15 newly 
HCV-infected patients, only one had undetectable levels 
of HCV RNA, and two had a high viral load (14,3%; 
95% CI: 1.7-42.8).

Discussion

Currently, it is well known that HCV is the main 
viral infection found in patients undergoing HD. The 
burden of HCV infection among HD patients has been 
widely documented, but it is different across countries 
and between HD units in the same country. This 
study is the first to determine the prevalence of active 
HCV infection, and the HCV incidence rate among 
maintenance hemodialysis patients in Cameroon based 
on a prospective study. 
The prevalence of anti-HCV antibody found in this study 
(28.8%) is slightly higher than those obtained by Luma et 
al in 2017 and Ndomgue et al in 2018 (19.2% and 26.3% 
respectively) [13, 14]. These results show that anti-HCV 
antibody prevalence among HD patients in Cameroon 
has been on the rise over the past six years. This can 
be explained by the fact that: because of the increasing 
rates of high blood pressure and diabetes mellitus in the 
population, the prevalence of end-stage renal disease 
is growing, which increases in the number of patients 
admitted for hemodialysis [19, 20] when the initiation of 
renal replacement therapy (RRT). Our prevalence is five 
times higher than those in the general population, blood 
donors, and sickle cell patients in Cameroon (6.5%; 2.5%; 
and 8.6% respectively)  [14,  21]. Therefore, this study 
confirmed that patients on maintenance hemodialysis 
are at greater risk of acquiring HCV infection compared 
to the nondialyzed population. As shown in recent 
studies (1% in southern India, 5.4% in Iran, and 7.4% 
in China), the prevalence of anti-HCV antibody is low 
in most hemodialysis units in developed countries [22-
24]. However, this study shows that this prevalence 
remains high in Cameroon, and this may reflect poor 
adherence to the standard infection control procedures 
recommended by the Centers for Disease Control and 
Prevention (CDC), and updated by the Kidney Disease: 
Improving Global Outcomes (KDIGO), regarding 
hepatitis C virus in hemodialysis units [25, 26]. Indeed, 
given the large population of individuals requiring 
hemodialysis therapy, many countries have deployed 
great efforts in the past few years to reduce HCV 
infections in this susceptible population. Implementing 
preventive measures to decrease HCV prevalence in HD 
units in Cameroon is an emergency. 
We found that 71.2% (42/59) of the anti-HCV Ab-positive 
HD patients in this study were HCV-RNA viremic, 
which is consistent with studies performed by Miyasaka 
et al. (68.9%), and Albayati et al. (83.3%) [27, 28]. Our 
study confirms the assertion that most patients with 
anti-HCV Ab in HD units have active HCV infection. In 
this study, 31% (13/42) of HCV-RNA viremic patients 

had a high viral load (HCV RNA > 800,000 UL/ml) 
and could be the source of nosocomial transmission 
of HCV. Indeed, many studies that investigated local 
HCV infection outbreaks within dialysis settings found 
common evidence that suggests a nosocomial patient-
to-patient mode of transmission [29-35]. It is therefore 
recommended that anti-HCV Ab-positive HD patients 
should undergo HCV RNA testing to confirm active 
HCV infection and identify and treat infectious subjects. 
Because, KDIGO does not recommend isolation and the 
use of dedicated machines for HCV-infected patients, 
the high percentages of active HCV infection and high 
viral load found in this study suggest improvement 
of hygienic precautions in Cameroonian HD units, 
especially in regions of high HCV endemicity. 
A prospective follow-up of our HCV-negative HD 
patients allowed us to observe a total of 15 newly 
acquired infections, giving an incidence rate of 20.6 
cases per 100 p-y. Our rate is very high compared to the 
0.4-9.4 cases per 100 p-y range previously obtained in 
Cameroon, Lebanon, and Morocco [17, 34, 35]. This can 
be explained by the differences in time of follow-up and 
differences in initial HCV prevalence in the HD units. 
Determining the evolution of the HCV burden in the HD 
unit is crucial to implementing reduction and elimination 
policies. However, the best way to determine this burden 
is to compare the results of past and present incidence 
rates. Further studies should investigate the modes of 
spread of HCV among HD patients to propose solutions 
to limit the transmission of HCV in this population.  
We acknowledge some limitations in this study. (1): 
HCV-RNA detection and quantification have been 
carried out only in anti-HCV Ab-positive patients, 
which could underestimate our prevalence of active 
HCV infection and incidence rate. (2): Sequencing and 
phylogenetic analyses were not performed in this study, 
so we did not search for the different HCV genotypes 
circulating in our HD units or establish the route of HCV 
spread.  

Conclusions

This study reports a high prevalence of anti-HCV 
antibody, active HCV infection, HCV seroconversion, 
and incidence rate in HD patients in Cameroon. 
Strategies for preventing and eradicating HCV in our 
dialysis units are urgently needed.

Acknowledgment

We are grateful to Mrs. ELLA YVETTE (Major of the 
Ebolowa Hemodialysis Center), and Mrs. MPOUMKOP 
MOMO (Major of the Bertoua Hemodialysis Center) for 
their participation in this work. We acknowledge support 
from Monamele Chavely Gwladys in proofreading this 
manuscript for language and grammatical errors. 



R. KENFACK-MOMO ET AL.

E226

Ethics approval and consent to 
participate

Ethical approval (N° 2021/07/91/CE/CNERSH/SP) 
was obtained from the Comité National d’Ethique de 
la Recherche pour la Santé Humaine (CNERSH). All 
samples were tested anonymously and coded, only the 
principal investigator had access to patients’ data. All 
hemodialysis patients enrolled in this study signed a 
written informed consent, after an explanation of the 
objective, procedure, risks, and benefits of the project. 

Availability of data and materials

The datasets used and analyzed during the current 
study are available from the corresponding author upon 
reasonable request.

Funding

The project was not supported.

Conflict of interest statement

The authors declare that they have no competing 
interests.

Authors’ contributions

RKM study conception, sampling, and data analysis and 
drafted the manuscript; MDN and RN study conception 
and design, supervision of data collection, laboratory 
experiments, and critical revision of the manuscript; 
MM, VSS, AKM, and GEA participated in study 
coordination, data collection, and manuscript revision; 
SWM, MZM, and SFL participated in laboratory 
experiments and manuscript revision. All authors read 
and approved the final version of the manuscript.     

References

[1] Hepatitis C. Author guidelines. Available at: http://
www.who.int/news-room/fact-sheets/detail/hepatitis-c/
submissions#authorGuidelines (Accessed on: 5/20/24).

[2] Bello AK, Levin A, Tonelli M, Okpechi IG, Feehally J, Harris 
D, Jindal K, Salako BL, Rateb A, Osman MA, Qarni B, Saad S, 
Lunney M, Wiebe N, Ye F, Johnson DW. Assessment of Global 
Kidney Health Care Status. JAMA 2017;317:1864. https://doi.
org/10.1001/jama.2017.4046.

[3] Pecoits-Filho R, Okpechi IG, Donner JA, Harris DCH, Alju-
bori HM, Bello AK, Bellorin-Font E, Caskey FJ, Collins A, 
Cueto-Manzano AM, Feehally J, Goh BL, Jager KJ, Nangaku 
M, Rahman M, Sahay M, Saleh A, Sola L, Turan KR, Walker 
RC, Walker R, Yao Q, Yu X, Zhao MH, Johnson DW. Capturing 
and monitoring global differences in untreated and treated end-
stage kidney disease, kidney replacement therapy modality, and 
outcomes. Kidney International Supplements 2020;10:e3-e9. 
https://doi.org/10.1016/j.kisu.2019.11.001.

[4] Bello AK, Levin A, Lunney M, Osman MA, Ye F, Ashuntantang 
GE, Bellorin-Font E, Benghanem GM, Davison SN, Ghnaimat 
M, Harden P, Htay H, Jha V, Kalantar-Zadeh K, Kerr PG, Klar-
enbach S, Kovesdy CP, Luyckx VA, Neuen BL, O’Donoghue D, 
Ossareh S, Perl J, Rashid HU, Rondeau E, See E, Saad S, Sola 
L, Tchokhonelidze I, Tesar V, Tungsanga K, Turan Kazancioglu 
R, Wang AYM, Wiebe N, Yang CW, Zemchenkov A, Zhao M, 
Jager KJ, Caskey F, Perkovic V, Jindal KK, Okpechi IG, Tonelli 
M, Feehally J, Harris DC, Johnson DW. Status of care for end 
stage kidney disease in countries and regions worldwide: inter-
national cross-sectional survey. BMJ 2019; 367:l5873. https://
doi.org/10.1136/bmj.l5873.

[5] Kamal IMA, Mahdi BM. Seroprevalence occurrence of vi-
ral hepatitis and HIV among hemodialysis patients. Ann 
Med Surg (Lond) 2018;29:1-4. https://doi.org/10.1016/j.am-
su.2018.03.018.

[6] Ahmetagić S, Muminhodzić K, Cickusić E, Stojić V, Petrović J, 
Tihić N. Hepatitis C infection in risk groups. Bosn J Basic Med 
Sci 2006;6:13-7. https://doi.org/10.17305/bjbms.2006.3111.

[7] Fabrizi F, Poordad FF, Martin P. Hepatitis C infection and the 
patient with end-stage renal disease: Hepatitis C infection and 
the patient with end-stage renal disease. Hepatology 2002;36:3-
10. https://doi.org/10.1053/jhep.2002.34613.

[8] Elamin S, Abu-Aisha H. Prevention of Hepatitis B Virus and 
Hepatitis C Virus Transmission in Hemodialysis Centers: 
Review of Current International Recommendations. Arab J 
Nephrol Transplant 2011;4:35-47. https://doi.org/10.4314/ajnt.
v4i1.63154.

[9] Dharmesti NWW, Wibawa IDN, Kandarini Y. Hepatitis C Se-
roconversion Remains High among Patients with Regular He-
modialysis: Study of Associated Risk Factors. Int J Hepatol 
2022;202:8109977. https://doi.org/10.1155/2022/8109977.

[10] Kenfack-Momo R, Ngounoue MD, Kenmoe S, Takuissu GR, 
Ebogo-Belobo JT, Kengne-Ndé C, Mbaga DS, Menkem EZ, 
Fogang RL, Tchatchouang S, Ondigui, JLN, Kame-Ngasse GI, 
Kenfack-Zanguim J, Magoudjou-Pekam JN, Bowo-Ngandji A, 
Mahamat M, Esemu SN, Ndip L, Njouom R. Global epidemiol-
ogy of hepatitis C virus in dialysis patients: A systematic review 
and meta-analysis. Plos One 2024;19:e0284169. https://doi.
org/10.1371/journal.pone.0284169.

[11] Jadoul M, Bieber BA, Martin P, Akiba T, Nwankwo C, Ar-
duino JM, Goodkin DA, Pisoni RL. Prevalence, incidence, and 
risk factors for hepatitis C virus infection in hemodialysis pa-
tients. Kidney Int 2019;95:939-47. https://doi.org/10.1016/j.
kint.2018.11.038.

[12] Su Y, Norris JL, Zang C, Peng Z, Wang N. Incidence of hepati-
tis C virus infection in patients on hemodialysis: A systematic 
review and meta-analysis: Meta-analysis of HCV in hemodi-
alysis. Hemodial Int 2013;17:532-41. https://doi.org/10.1111/
j.1542-4758.2012.00761.x.

[13] [Luma HN, Halle MP, Fiacre SA, Azingala F, Kamdem F, 
Donfack-Sontsa O, Ashuntantang G. Seroprevalence of hu-
man immunodeficiency virus, hepatitis B and C viruses among 
haemodialysis patients in two newly opened centres in Cam-
eroon. Pan Afr Med J 2017;27:235. https://doi.org/10.11604/
pamj.2017.27.235.13121.

[14] Ndomgue T, Kengne M, Njukeng PA, Ndze VN, Anong DN, 
Masebe TM, Tamoufe, U, Bongajum AY, Goon DT, Nwobega-
hay JM. Hepatitis C virus seroprevalence among haemodialy-
sis patients, sickle cell patients and blood donors at a tertiary 
hospital in Yaounde, Cameroon. S Afr J Infect Dis 2018;33:1-3. 
https://doi.org/10.1080/23120053.2017.1349065.

[15] Ashuntantang GE, Njouom R, Kengne AP, Ngemhe AN, Kaze 
FF, Luma HN, Njoya O. Incidence and Potential Risk Fac-
tors for Seroconversion to Hepatitis C Positivity in Patients 
on Maintenance Hemodialysis in Sub-Saharan Africa: a single 
center study.  Health Sciences and Disease 2013;14(1). https://
doi.org/10.5281/hsd.v14i1.74.



HEPATITIS C VIRUS INFECTION IN HEMODIALYSIS IN CAMEROON: PREVALENCE AND 
INCIDENCE

E227

[16] Halle MP, Choukem SP, Kaze FF, Ashuntantang G, Tchamago V, 
Mboue-Djieka Y, Temfack E, Luma HN. Hepatitis B, Hepatitis 
C, and Human Immune deficiency Virus Seroconversion Posi-
tivity Rates and Their Potential Risk Factors Among Patients on 
Maintenance Hemodialysis in Cameroon. IJKD 2016;10:304-9. 
https:// doi.org/index.php/ijkd/article/view/2581. 

[17] Halle M, Larry T, Okalla C, Mefo’o N, Hermine F, Ashuntan-
tang G. Incidence and factors associated with seroconversion to 
hepatitis C virus seropositivity amongst patients on maintenance 
hemodialysis, douala-cameroon. Saudi J Kidney Dis Transpl 
2018;29:939. https://doi.org/10.4103/1319-2442.239664.

[18] Basso M, Zago D, Pozzetto I, Parisi SG. Hepatitis C virus viral 
load distribution in the era of extended access to direct acting 
antivirals treatment: a real-life single center study. Eur J Gas-
troenterol Hepatol 2021;33:e1076. https://doi.org/10.1097/
MEG.0000000000002088.

[19] Ndomgue T, Kengne M, Njukeng PA, Ndze VN, Anong DN, 
Masebe TM, Tamoufe, U, Bongajum AY, Goon DT, Nwobega-
hay JM. Hepatitis C virus seroprevalence among haemodialy-
sis patients, sickle cell patients and blood donors at a tertiary 
hospital in Yaounde, Cameroon. S Afr J Infect Dis 2018;33:1-3. 
https://doi.org/10.1080/23120053.2017.1349065.

[20] Timofte D, Dragos D, Balcangiu-Stroescu AE, Tanasescu MD, 
Gabriela Balan D, Avino A, Tulin A, Stiru O, Ionescu D. Infec-
tion with hepatitis C virus in hemodialysis patients: An over-
view of the diagnosis and prevention rules within a hemodialy-
sis center (Review). Exp Ther Med 2020;20:109-16. https://doi.
org/10.3892/etm.2020.8606.

[21] Madhavan A, Sachu A, Balakrishnan AK, Vasudevan A, Bal-
akrishnan S, Vasudevapanicker J. Prevalence of hepatitis C 
among haemodialysis patients in a tertiary care hospital in 
South India. Iran J Microbiol 2020;12:644-9. https://doi.
org/10.18502/ijm.v12i6.5041.

[22] Taherkhani R, Farshadpour F, Asayesh R. Prevalence and 
Genotypes of Hepatitis C Infection Among Hemodialysis Pa-
tients in Bushehr, Iran. Oman Med J 2023;38:e481. https://doi.
org/10.5001/omj.2023.60.

[23] Gan L, Wang D, Bieber B, McCullough K, Jadoul M, Pisoni 
RL, Hou F, Liang X, Ni Z, Chen X, Chen Y, Zuo L. Hepatitis 
C Prevalence, Incidence, and Treatment in Chinese Hemodialy-
sis Patients: Results from the Dialysis Outcomes and Practice 
Patterns Study-China (2019-21). Front Med 2022;9:910840. 
https://doi.org/10.3389/fmed.2022.910840.

[24] Recommendations for Preventing Transmission of Infec-
tions Among Chronic Hemodialysis Patients: (548302006-
001). Author guidelines. Available at: https://doi.org/10.1037/
e548302006-001 (Accessed on: 19/05/2023). 

[25] Jadoul M, Awan AA, Berenguer MC, Bruchfeld A, Fabrizi F, 
Goldberg DS, Jia J, Kamar N, Mohamed R, Pessôa MG, Pol S, 
Sise ME, Martin P. KDIGO 2022 Clinical Practice Guideline for 
the Prevention, Diagnosis, Evaluation, and Treatment of Hepa-

titis C in Chronic Kidney Disease. Kidney Int 2022;102:S129-
205. https://doi.org/10.1016/j.kint.2022.07.013.

[26] [26]   Miyasaka A, Yoshida Y, Suzuki A, Endo K, Kakisaka 
K, Oikawa T, Abe T, Obara W, Matsumoto T. Current elimi-
nation status of hepatitis C virus-infected maintenance hemo-
dialysis patients in Iwate Prefecture, Japan. Ther Apher Dial 
2023;27:848-54. https://doi.org/10.1111/1744-9987.13999.

[27] Albayati NBM, Si̇rekbasan S, Al-bayati AMS. Investigation 
of Hepatitis C Virus Infections by Serological and Molecular 
Methods in Haemodialysis Patients in Kirkuk City-Iraq. HIV 
Nursing 2023;23:995-99. https://doi.org/10.31838/hiv.03.122. 

[28] Jadoul M. Transmission routes of HCV infection in dialysis. 
Nephrology Dialysis Transplantation 1996;11:36-8. https://doi.
org/10.1093/ndt/11.supp4.36.

[29] Lanini S, Abbate I, Puro V, Soscia F, Albertoni F, Battisti W, 
Ruta A, Capobianchi MR, Ippolito G. Molecular epidemiology 
of a hepatitis C virus epidemic in a haemodialysis unit: out-
break investigation and infection outcome. BMC Infect Dis 
2010;10:257. https://doi.org/10.1186/1471-2334-10-257.

[30] Rinonce HT, Yano Y, Utsumi T, Heriyanto DS, Anggorowati 
N, Widasari DI, Lusida MI, Soetjipto Prasanto H, Hotta H, 
Hayashi Y. Hepatitis B and C virus infection among hemodialy-
sis patients in yogyakarta, Indonesia: Prevalence and molecular 
evidence for nosocomial transmission: Hepatitis B and C in In-
donesian Hemodialysis Patients. J Med Virol 2013;85:1348-61. 
https://doi.org/10.1002/jmv.23581.

[31] Almroth G, Ekermo B, Ãkerlind B, MÃynsson AS, Widell A. 
Monitoring hepatitis C infection in a major Swedish nephrol-
ogy unit and molecular resolution of a new case of nosoco-
mial transmission. J Med Virol 2010;82:249-56. https://doi.
org/10.1002/jmv.21683.

[32] Amorim RMS, Raiol T, Trevizoli JE, Neves FAR, Martins 
CRF, Martins RMB. Hepatitis C virus genotypes in hemodi-
alysis patients in the Federal District, Brazil. Rev. Inst. Med. 
trop. S. Paulo 2010;52:57-60. https://doi.org/10.1590/S0036-
46652010000100010.

[33] Carneiro MAS, Teles SA, Lampe E, Espírito-Santo MP, Gou-
veia-Oliveira R, Reis NRS, Yoshida CFT, Martins RMB. Mo-
lecular and epidemiological study on nosocomial transmis-
sion of HCV in hemodialysis patients in Brazil. J Med Virol 
2007;79:1325-33. https://doi.org/10.1002/jmv.20932.

[34] Abou Rached A. Incidence and prevalence of hepatitis B and 
hepatitis C viruses in hemodialysis patients in Lebanon. WJN 
2016;5:101. https://doi.org/10.5527/wjn.v5.i1.101.

[35] Sekkat S, Kamal N, Benali B, Fellah H, Amazian K, Bourquia A, 
El Kholti A, Benslimane A. Prévalence des anticorps anti-VHC 
et incidence de séroconversion dans cinq centres d’hémodialyse 
au Maroc. Néphrologie & Thérapeutique 2008;4:105-10. htt-
ps://doi.org/10.1016/j.nephro.2007.11.007.

Received on October 7, 2024. Accepted on June 4, 2025.

Correspondence: Richard Njouom, Department of Virology, Centre Pasteur du Cameroun, Yaounde, Cameroon. E-mail address: njouom@
pasteur-yaounde.org

How to cite this article: Kenfack-Momo R, Ngounoue MD, Mahamat M, Santerre VS, Mabou AK, Wouatedem Marguerite S, Mekontchou 
MZ, Lissock SF, Ashuntantang GE, Njouom R. Hepatitis C Virus Infection in Hemodialysis in Cameroon: Prevalence and Incidence. J Prev 
Med Hyg 2025;66:E222-E227. https://doi.org/10.15167/2421-4248/jpmh2025.66.2.3472

© Copyright by Pacini Editore Srl, Pisa, Italy

This is an open access article distributed in accordance with the CC-BY-NC-ND (Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International) license. 
The article can be used by giving appropriate credit and mentioning the license, but only for non-commercial purposes and only in the original version. For further infor-
mation: https://creativecommons.org/licenses/by-nc-nd/4.0/deed.en


