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Abstract 
Introduction: The prevention of transmission of infections transmitted by 
blood transfusion depends on the correct selection of donors and the perfor-
mance of adequate serological tests for the detection of pathogens, in particular 
viral hepatitis B and C viruses. The main objective of our study was to evaluate 
the seroprevalences of viral markers B and C in blood donors in the Agadir re-
gion. The secondary objectives were to evaluate these prevalences according to 
the socio-demographic characteristics of the donors and to evaluate the sero-
prevalence of other markers, in particular the human immunodeficiency virus. 
Methods: A retrospective analysis of files from the blood donor registers of the 
Agadir regional transfusion center, covering the period from 1 January to 31 
December 2020, was conducted. Results: The study included 13,092 donors, 
the mean age was 34 ± 11, the M/F sex ratio was 2.6. The overall seropreva-
lences of HBsAg, anti-HCV, anti-HIV were respectively: 1.3%, 0.2% and 0.3% 
respectively. For HBsAg, the prevalence was higher in men (p = 0.007). The 
prevalence of anti-HCV was higher in rural areas than in urban areas (p < 
0.001), and differed between the different provinces of the region (p = 0.001). 
Conclusion: The low prevalences of viral markers B and C in our study com-
pared to those recorded in the general Moroccan population reflect the effec-
tiveness of preventive measures with regard to donor selection. 
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1. Introduction 

Hepatitis B virus (HBV) and hepatitis C virus (HCV) are a global public health 
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problem worldwide and particularly for blood recipients [1] [2] [3]. 
In Morocco, these viruses are the main cause of chronic liver disease, hepato-

cellular insufficiency and hepatocellular carcinoma [4]. Safety in blood transfu-
sion has made great progress with regard to infectious and immunological risk. 
According to Moroccan blood transfusion legislation, the screening for HBV 
and HCV, are part of the obligatory tests for blood donation. 

Epidemiological surveillance of these infections in blood donors makes it 
possible to monitor the prevalence and identify the main means of preventing 
their dissemination through transfusion [5]. To our knowledge, no seropreva-
lence study of viral hepatitis has been carried out among blood donors at the 
Agadir regional transfusion center (ARTC) to date. The aim of our study was 
first of all to evaluate the seroprevalences of viral markers B and C among blood 
donors in the region of Agadir (Souss-Mass) and, secondly, to compare these 
prevalences with those of other regions and to assess local epidemiology, to eva-
luate these prevalences according to the sociodemographic characteristics of these 
donors and finally to evaluate the seroprevalence of other infectious markers in 
these donors including human immunodeficiency virus (HIV) and syphilis. 

2. Materials and Methods 

This is a retrospective study based on data collected from the blood donation 
registers of the ARTC (Souss-Massa region) and carried out over a period of one 
year from January 1, 2020 to December 31, 2020. It should be noted that the 
Agadir region includes six provinces: Agadir, Inezgane, Taroudant, Tiznit, Bio-
ugra and Tata. All the data collected came from non-computerized registers. 

A pre-donation medical examination was always done to select subjects at 
risk. The exclusion criteria appearing are: age ≤ 18 and ≥65 years old, patient in-
fected with one of these agents (HIV, HBV, HCV, syphilis), history of jaundice, 
recent fever, chronic disease, anemia, weight less than 50 kg, risky behavior 
(male homosexuality and intravenous drugs), pregnant or breastfeeding woman 
and patient who has donated blood in the last six months. 

Blood samples collected were tested at the ARTC laboratory for viral markers 
using commercial tests according to a standardized procedure. Biological screen- 
ing used 4th generation Enzyme Linked Immuno-Sorbent Assay (ELISA) type 
serological methods. The search for surface hepatitis B virus (HBsAg) antigen is 
carried out using the MonolisaTM HBs Ag ULTRA test (Bio-rad, France), and 
for the serodiagnosis of viral hepatitis C, the detection of capsid antigen and an-
ti-HCV antibodies was carried out using MonolisaTM HCV Ag-Ab (Bio-rad, 
France). The detection of HIV markers was carried out by the Genscreen TM 
ULTRA HIV Ag -Ab test (Bio-rad, France), the search for syphilis was carried 
out by the Treponema Pallidum Hemagglutination Assay (TPHA) technique. 

Demographic and socio-professional data (age, sex, place of residence, urban 
or rural area, profession, type of collection (fixed or mobile), serological data 
(HBs Ag, anti-HCV, anti-HIV-1/2, syphilis) were recorded. 
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Data analysis was performed using Jamovi software version 1.8  
(https://www.jamovi.org). The average, standard deviation, the effective and the 
percentage were used for the description of the variables, the student’s t test for 
independent samples was used to compare the independent groups with quan-
titative variables, and the Chi-square test or Fisher’s exact test were used to 
compare the groups with qualitative variables. The threshold p < 0.05 was re-
tained as statistically significant in our study. 

3. Results 

Of the 13,113 blood donors, only 13,092 files were usable from the ARTC regis-
ters. The data on the profession of the donors were missing on the exploited reg-
isters as well as type of collection and the results of serology of syphilis. The av-
erage age of the study population was 34 ± 11 years with a predominance of the 
male sex (72.5%) as well as urban origin (81%) (Table 1). 

Of the 13,092 blood donors, 248 (1.89%) had at least one infection transmissi-
ble by blood transfusion. The overall seroprevalences were 1.3% for HBsAg, 
0.2% for anti-HCV Abs and 0.3% for HIV (Table 2). 

Table 3 summarizes the seroprevalence of HBV in donors according to their 
socio-demographic characteristics and shows from this table that the seropreva-
lence of HBV is higher in men than in women (p = 0.007). Table 4 shows the 
seroprevalence of HCV among blood donors according to their sociodemo-
graphic characteristics and emerges from this table that there is a statistically 
significant difference in the seroprevalence of HCV between the different prov-
inces of the Agadir region (p = 0.001) with a higher seroprevalence in the prov-
ince of Taroudant (0.5%) and Inezgane (0.45%). HCV seroprevalence is also  

 
Table 1. Sociodemographic characteristics of blood donors in our study (n = 13092) 

Variables Description 

Age (year) 

Sex n (%) 

Male 

Female 

Province n (%) 

Agadir 

Biougra 

Taroudant 

Inezgane 

Tata 

Tiznit 

Urban/Rural n (%) 

Urban 

Rural 

34.6 ± 11.8 

 

94,476 (72.5) 

3600 (27.5) 

 

8860 (67.6) 

499 (3.5) 

987 (7.5) 

1091 (8.3) 

338 (2.5) 

1092 (8.3) 

 

10,602 (81) 

2485 (19) 
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Table 2. Viral seroprevalence among blood donors at the Agadir regional transfusion 
center (n = 13,092). 

Tests Number of cases Prevalence (%) 

HBVa 

HCVb 

HIVc 

HBV-HCV 

HBV-HIV 

HCV-HIV 

178 

28 

42 

0 

1 

2 

1.3 

0.2 

0.3 

0 

0.0007 

0.01 

aHepatitis B virus, bHepatitis C virus, cHuman immunodeficiency virus. 
 

Table 3. HBV seroprevalence among blood donors at the Agadir regional transfusion 
center according to their sociodemographic characteristics 

 HBVa positive HBVa negative P-value 

Sex n (%)    

Female 65 (0.49) 3535 (27.03) 
0.007 

Male 113 (0.86) 9363 (71.6) 

Province n (%)    

Tata 1 (0.29) 337 (99.7) 

0.063 

Tiznit 23 (2.1) 1069 (97.8) 

Taroudant 14 (1.4) 973 (98.5) 

Agadir 110 (1.24) 8750 (98.75) 

Biogra 11 (2.2) 488 (97.77) 

Inezgane 11 (1.008) 1080 (98.99) 

Age (year) 35.3 ± 11.2 34.6 ± 11.8 0.435 

Urban/Rural n (%)    

Urban 148 (1.39) 10453(98.6) 
0.464 

Rural 30 (1.2) 2455 (98.7) 

aHepatitis B virus. 
 

Table 4. HCV seroprevalence among blood donors at the Agadir regional transfusion 
center according to their sociodemographic characteristics. 

 HCV positive HCV negative P-value 

Sex n (%)    

Female 6 (0.04) 3594 (27.4) 
0.469 

Male 22 (0.1) 9454 (72.2) 

Province n (%)    

Tata 0 (0) 338 (100) 0.001 

https://doi.org/10.4236/ojgas.2023.1311037


M. Azouaoui et al. 
 

 

DOI: 10.4236/ojgas.2023.1311037 397 Open Journal of Gastroenterology 
 

Continued 

Tiznit 1 (0.09) 1091 (99.9) 

 

Taroudant 5 (0.5) 981 (99.4) 

Agadir 16 (0.17) 9064 (99.82) 

Biogra 1 (0.2) 498 (99.7) 

Inezgane 5 (0.45) 1086 (99.54) 

Age (year) 34.5 ± 12.3 34.6 ± 11.8 0.949 

Urban/Rural n (%)    

Urban 15 (0.14) 10,586 (99.8) 
<0.001 

Rural 13 (0.52) 2472 (99.4) 

aHepatitis C virus 
 

higher in rural areas compared to urban areas (p < 0.001). The mean age of 
HIV-positive donors is higher than that of HIV-negative subjects (p = 0.003). 

4. Discussion 

The ARTC takes care of the availability of blood by collecting products in the 6 
provinces of the Agadir region, ensuring donor loyalty and providing the better 
transfusion safety. The anamnesis and the pre-donation physical examination 
make it possible to find proven risk factors (risk behaviour, clinical symptoms) 
and this excludes the subjects concerned from donation [6]. 

HBV infection is a global health problem with the highest prevalence in Asia 
and sub-Saharan Africa. The overall seroprevalence of HBV in our study was 
1.3% and is lower than that found in the general Moroccan population, which is 
2% [7], this is explained by the selection of donors made by the pre-donation 
medical examination. This prevalence is identical to that found in the Dakhla 
region (southern Morocco) [8], and lower than that found in donors from the 
military hospital in Rabat (Morocco) [9], and higher than that found in donors 
from the military hospital in Marrakech [10]. Compared to the Maghreb coun-
tries, we note that the prevalence of HBV in the donors of our study is much 
lower, particularly in comparison with that of Tunisia [11]. Similarly, the preva-
lence in our study is lower than that of countries in sub-Saharan Africa with a 
high prevalence, with the exception of the Kamina region (Congo), which has a 
prevalence similar to that of our study [12] [13] [14] (Table 5). This rate of HBV 
in our donors is higher than that found in France (0.005%) in relation to the low 
endemicity of HBV in the general French population. Our study also shows a 
significant increase in the prevalence of HBV in male donors compared to fe-
male donors, probably because of higher risk behaviors in men compared to 
women, which would require better awareness and information in male popula-
tion, particularly on the modes of transmission of this virus. 

The prevalence of HCV obtained in our study was 0.2% and it’s low compared 
to that of the general Moroccan population (which is 1.2%) [7], probably also  
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Table 5. Comparison of the seroprevalences of viral markers in blood donors in the Aga-
dir region with those in other regions and other countries (in %). 

Authors Country HBV a HCV b HIV c 

F. Babokh Morocco (Marrakesh) 0.07 0.01 0 

H. Khalouki Morocco (Dakhla) 1.4 0 0 

J. Uwingabiye Morocco (Rabat) 3.97 2.45 0.15 

I. Lahlou Amine Morocco (Meknes) - 0.33 - 

Safer Tunisia 10 1.8 - 

F. Ankouane cameroon 12.6 3.2 3.3 

R.Dray Djibouti 10.4 0.3 1.9 

Jm. Kabinda congo 4.2 3.8 - 

M. Kabamba Congo (Kamina) 1.6 0.2 2.9 

J. Pillonel France 0.005 0.003 - 

Our study Morocco (Agadir) 1.3 0.2 0.3 

aHepatitis B virus, bHepatitis C virus, cHuman immunodeficiency virus. 
 

explained by the careful selection of donors. This rate remains higher than that 
of the military hospital in Marrakech (Morocco) (0.01%) [10] and that of the 
Dakhla region (Morocco) (0%) [8] and that observed in France (0.003%) [5] ex-
plained by the low prevalence of HCV in the general French population (0.30%, 
Association Française pour l’études du Foie 2017). Besides, this prevalence 
among our donors is less than 2.45% found among blood donors from Rabat [9], 
1.8% found among donors in Tunisia [11] and 3.2% obtained among blood do-
nors from Congo [14]. on the other hand, this prevalence is similar to that ob-
tained in Meknes (Morocco) [15] and that observed in Djibouti [13] and that of 
Kamina (Congo) [16] (Table 5). In our study, there was a significant increase in 
HCV among donors from rural areas compared to urban areas, which would 
require a strengthening of the awareness of this rural population on the modes 
of transmission of HCV especially by blood, probably ignored by this popula-
tion. Compared to the distribution of HCV among our donors according to the 
provinces of the Agadir region, there is a significant increase in HCV among 
donors from Taroudant (0.5%) and Inezgane (0.45%). 

The association between HIV, HBV and HCV can be explained by their mod-
es of transmission and the risk factors common to these infections. Co-infection 
proved to be rare in our study, it concerns only one case of HBV-HIV and two 
cases of HCV-HIV. 

5. Conclusion 

The seroprevalences of HBV and HCV among ARTC blood donors are lower 
than that of the general Moroccan population. Thanks to the improvement of 
donor selection over time, to the progress made in the biological qualification of 
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donations, blood products in the Agadir region present a low risk of infection 
with HBV and even less with HCV. However, to guarantee a higher viral safety 
of blood donations, other measures must be put in place, in particular, the sys-
tematic search for HBV DNA and HCV RNA in all blood donors, as well as the 
strengthening of preventive measures in the general population. 
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