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ABSTRACT 

 

Managing sickle cell disease often requires transfusions, exposing multi-transfused sickle cell patients 

to a heightened risk of transfusion-transmitted infections. This study aimed to assess the seroprevalence of the 

human immunodeficiency virus (HIV), hepatitis B surface antigen (HBsAg), and hepatitis C virus (HCV) in 

multi-transfused sickle cell patients and first-time donors in Libreville. The serological testing for HBsAg, anti-

HIV, and anti-HCV antibodies was conducted using commercial enzyme immunoassays and confirmed by the 

COBAS modular analyzer (Roche Diagnostics). The seroprevalence of HIV, HCV antibodies, and HBsAg was 

4%, 10%, and 10%, respectively, in multi-transfused sickle cell patients and 5%, 0%, and 8% in first-time 

donors. Interestingly, HIV and HBsAg seroprevalence were similar in both groups, indicating that transfusion 

was not associated with these infections. However, HCV antibody seroprevalence was significantly higher in 

multi-transfused sickle cell patients than in first-time donors (10% vs. 0%, p<0.001). Furthermore, the presence 

of anti-HCV antibodies in multi-transfused sickle cell patients was significantly associated with the number of 

donations received (7.20±2.37 vs. 3.96±2.06, p=0.042). These findings suggest that while blood transfusion is 

not a significant risk factor for HIV and HBsAg transmission, it may increase the risk of HCV transmission, 

particularly in multi-transfused sickle cell patients.  

© 2023 International Formulae Group. All rights reserved. 
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INTRODUCTION 

Sickle cell anemia (SCA) is a 

significant health concern globally, 

particularly in sub-Saharan Africa where it is 

more prevalent (Tebbi, 2022). The disease is 

caused by a mutation in the beta-globin gene, 

which produces abnormal hemoglobin 

molecules, such as HbS. The homozygous 

state for HbS (βS/βS) is responsible for the 

most severe form of SCA, but there are also 

other combinations of SCA genotypes, 

including Hb S/β0 thal, Hb S/β+thal, and Hb 

S/C. These different genotypes result in a 

spectrum of clinical presentations and severity 
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of the disease. The management of SCA 

patients is challenging and requires a 

multidisciplinary approach, including regular 

blood transfusions, hydroxyurea therapy and 

bone marrow transplantation in selected cases 

(Tebbi, 2022). Early diagnosis and appropriate 

management are crucial to improving life 

quality and reducing the morbidity and 

mortality associated with this debilitating 

disease. 

Globally, an estimated 4.4 million 

people have sickle cell disease (GBD, 2015; 

2016) with approximately 300,000 infants 

born with the disorder each year (Chakravorty 

and Williams, 2015). Sickle Cell Disease 

(SCD) is particularly prevalent in sub-Saharan 

Africa (Diallo and Tchernia, 2002; Rees et al., 

2010) but is also found in parts of India, the 

Middle East, the Arabian Peninsula, and 

among people of African descent living in 

North and South America and other parts of 

the world (Tebbi, 2022). In Gabon, a study of 

4,068 newborns in urban areas of Libreville 

revealed a 1.33% βS/βS and 0.14% βS/βc 

SCD prevalence (Ngasia et al., 2011). In 

contrast, a high frequency of 21.7% of the 

sickle cell trait (SCT) was found in the Bantu 

population (Delicat-Loembet et al., 2014). 

The most common manifestations of SCD 

include haemolytic anaemia, intermittent 

vaso-occlusive crises, and a range of other 

complications such as acute chest syndrome, 

splenic sequestration, growth retardation, leg 

ulcers, and infections (Tantawy et al., 2020 ; 

Tebbi, 2022). Treatment for SCD typically 

focuses on preventing and controlling 

symptoms and complications, with 

transfusions often required in countries where 

more innovative treatments, such as 

hydroxyurea, autologous transplantation, and 

gene therapy, are not yet available, such as 

Gabon. 

In sub-Saharan Africa, 12.5% of 

transfused patients are at risk of post-

transfusion hepatitis, despite safety measures 

such as rigorous donor selection and 

biological qualification of donations through 

adequate virological testing (Nambei et al., 

2016; Ankouane et al., 2016). In Gabon, the 

residual risk of transmissible transfusion 

infections (TTIs) among donation recipients 

was estimated to be 64.7, 207.94, and 534.51 

per million donations for HIV, HCV, and 

HBV, respectively (Rerambiah et al., 2014). 

This high TTI residual risk places multi-

transfused SCA patients at an increased risk of 

infection with blood-borne pathogens. This 

study aimed to determine the seroprevalence 

of HIV, HBV, and HCV in non-transfused 

subjects (first-time donors) and multi-

transfused individuals (steady-state SCA 

patients) in Libreville, Gabon. This would not 

only improve the safety of blood transfusions 

for sickle cell patients in Gabon but also 

benefit other transfusion-dependent patients 

worldwide. 

 

MATERIALS AND METHODS 

Ethical considerations 

This prospective study underwent 

validation by the management of the CNTS 

and its ethics committee. Prior to 

participating, all donors and SCA patients 

were fully informed about the various tests 

that would be conducted on their donations 

and provided their informed consent by 

signing a consent form. The confidentiality of 

test results was strictly maintained, and they 

were disclosed individually to the concerned 

individuals, their parents, or guardians only 

after counseling sessions. In the case of 

minors, their inclusion in the study was 

contingent upon obtaining permission from 

their parents or legal guardians. Donors and 

SCA patients identified as reactive or positive 

were promptly referred to the appropriate 

management services for the detected 

pathologies. 

 

Study site and design 

This prospective study was carried out 

in the Gabonese capital of Libreville in April 

2017, encompassing both first-time blood 

donors from the National Blood Transfusion 

Centre and sickle cell multi-transfused 

patients monitored at the Lalala private clinic 

situated in the 5th district of Libreville. 
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Recruitment of multi-transfused steady-

state SCA patients and first-time blood 

donors 

 SCA patients who had undergone a 

minimum of two transfusions were enlisted 

from the esteemed Lalala private clinic. 

Throughout the study duration, this clinic 

offered comprehensive clinical monitoring to 

a total of 75 patients with sickle cell disease. 

However, only fifty (50) individuals in the 

stationary phase of the disease, who willingly 

consented to participate in the study, were 

ultimately recruited. 

Donors were recruited during the first 

two weeks of April 2017. A total of 960 

donors were received during this period. 

However, 48 donors were eliminated during 

the pre-donation interview. Consequently, 

only 912 donors remained eligible for the 

study. Out of these, only 200 donors who 

matched in terms of age and sex with sickle 

cell anemia patients were included as controls 

in this study. The donors were selected based 

on their medical history and eligibility criteria, 

which included being voluntary non-

remunerated donors (VNRD) or 

family/replacement donors (FRD), aged 

between 15 and 65 years, and weighing at 

least 50 kg. A panel of questions was used to 

exclude individuals who had received a 

transfusion, had jaundice or signs of hepatitis, 

or any other infections, pregnant women, and 

those who engaged in risky sexual behavior in 

the six months prior to presenting for blood 

donation. 

 

Blood collection, ABO, rhesus and 

hemoglobin determination  

During blood collection from both 

blood donors and sickle cell patients, aseptic 

techniques were employed to obtain 5 mL of 

venous blood in EDTA tubes. To determine 

the ABO and Rhesus phenotypes, monoclonal 

monospecific antisera including anti-A, anti-

B, anti-AB, and anti-D were used. This was 

performed using either an automated system 

(QWALYS®3, DIAGAST, France) or a card 

gel (ID Card, BIO-RAD) based on the 

manufacturer's instructions. Positive and 

negative control red cells were utilized, and 

the Beth-Vincent and Simonin-Michon's tests 

were carried out as controls. To determine the 

hemoglobin A and S types, cellulose acetate 

gel electrophoresis was initially performed, 

which was then confirmed using capillary 

electrophoresis with the semi-automatic 

SEBIA system (SEBIA, Paris, France) as 

recommended by the manufacturer. 

 

 HBV, HCV and HIV serology in blood 

donors and steady-state sickle-cell patients 

Blood samples collected from both 

blood donors and sickle cell patients were 

tested for the presence of hepatitis B surface 

antigen (HBsAg), P24 antigen, anti-HIV-1&2 

antibodies, and anti-HCV antibodies and 

antigens. The tests were performed using 

commercially available MONOLISA HBsAg 

Ultra Genscreen, ULTRA HIV Ag-Ab and 

Monolisa HCV Ag-Ab ULTRA kits from Bio-

Rad, Marnes-la-Coquette, France. Any 

reactive samples were subjected to 

confirmation tests using the Elecsys HBsAg 

II, Elecsys HIV combi PT and Elecsys Anti-

HCV II kits from Roche Diagnostics, 

Germany. A sample was considered positive 

for a particular infection if both the initial and 

confirmation tests yielded positive results. 

 

Statistical analysis  

The data collected was recorded in an 

Excel spreadsheet and analyzed using the 

Statistical Package for Social Sciences (SPSS 

version 20) and EPI-info version 6. The 

analysis involved Pearson's Chi-square test 

and Fisher's exact test to compare categorical 

variables. Differences were considered 

significant when the p-value was less than 

0.05. 

 

RESULTS 

Sociodemographic characteristics of multi-

transfused sickle cell anemia patients and 

first-time blood donors  

In this study, a total of 50 multi-

transfused sickle cell patients and 200 first-

time blood donors were enrolled. The majority 

of blood donors (80%) and sickle cell patients 

(56%) were male, as shown in Table 1. The 

mean age of sickle cell patients was 15±9 
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years, while the mean age of first-time blood 

donors was 28±7 years. The age range of 

sickle cell patients was 1 to 36 years, and the 

age range of first-time blood donors was 15 to 

65 years. Among sickle cell patients, 50% 

belonged to the age group 1-14 years, while 

the remaining 50% were in the age group 15-

36 years. Among first-time blood donors, the 

age group 15-36 years was the most 

represented, accounting for 78% of the 

sample. 

Blood group analysis revealed that the 

majority of sickle cell patients had blood 

group O (60%), and all of them were Rhesus 

positive. All sickle cell patients had the HbS/S 

genotype, while HbA/S and HbA/A genotypes 

were found in 2.5% and 97.5% of first-time 

blood donors, respectively. The HbA and HbS 

alleles were in Hardy-Weinberg equilibrium 

(P=0.856), as presented in Table 1. 

 

Seroprevalence of HBsAg, HCV and HIV 

in multi-transfused sickle cell patients and 

first-line blood donors  

This study investigated the 

seroprevalence of HBsAg, HCV and HIV in 

steady-state SCA patients and first-time blood 

donors. A total of 50 SCA patients and 200 

first-time blood donors were included. SCA 

patients had a seroprevalence of 10% for 

HBsAg, 4% for HIV and 10% for HCV, while 

first-time blood donors had a seroprevalence 

of 8% for HBsAg, 0% for anti-HCV 

antibodies, and 5% for anti-HIV antibodies 

(Table 2 and 3). Anti-HCV antibodies were 

only found in SCA patients aged 18 or older 

who had received 4-12 transfusions (Table 3). 

There was no significant difference in HBsAg 

and anti-HIV antibodies seroprevalence 

between multi-transfused SCA patients and 

first-time blood donors. However, the 

seroprevalence of anti-HCV antibodies was 

significantly higher in SCA patients compared 

to first-time blood donors (10% vs 0%, 

P=0.001). Among SCA patients, anti-HCV 

antibodies were associated with the mean 

number of transfusions received (7.20±3.271 

in anti-HCV positive SCA versus 3.96±2.056 

in anti-HCV negative SCA patients, p=0.042) 

(Table 3). Gender and the mean number of 

blood transfusions received were not 

associated with the seroprevalence of HBsAg 

and anti-HIV antibodies in SCA patients.

 

 

Table 1: Socioclinical characteristics of multi-transfused sickle cell patients and first-time donors in 

Libreville. 

 

 Steady-state sickle cell 

individuals (N=50) 

First-time blood donors (N=200) 

 

Characteristics Number Percentage Number Percentage 

Sex     

Male 22 44.0 160 80.0 

Female 28 56.0 40 20.0 

Age groups (years)     

1-14 25 50.0 - - 

15-36 25 50.0 156 78.0 

37-45 - - 10 5.0 

>45 - - 34 17.0 

Blood groups     

O 30 60.0 116 58.0 

A 10 20.0 42 21.0 

B 9 18.0 36 18.0 

AB 1 2.0 6 3.0 

Rhesus     
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Positive 50 100 194 97.0 

Negative 0 0.0 6 3.0 

Hemoglobin     

AA - - 195 97.5 

AS - - 5 2.5 

SS 50 100.0 0 0.0 

HWE  ND P=0.856 

 

Table 2: Serological markers in 50 multi-transfused sickle cell patients in Libreville. 

 

Patient’s ID Sex Age (years) Number of blood 

transfusion received 

HBsAg HCV HIV 

LA1 F 1 2 - - - 

LA2 F 3 3 - - - 

LA3 M 7 2 - - - 

LA4 F 8 2 - - - 

LA5 M 9 3 - - - 

LA6 M 4 2 - - - 

LA7 F 5 2 - - - 

LA8 M 6 2 - - - 

LA9 F 10 4 - - - 

LA10 M 11 3 - - - 

LA11 F 13 2 - - - 

LA12 M 2 3 - - - 

LA13 F 4 2 - - - 

LA14 M 11 2 - - - 

LA15 M 14 4 - - - 

LA16 F 15 3 + - - 

LA17 M 18 4 - + - 

LA18 F 16 4 - - - 

LA19 M 17 3 + - - 

LA20 F 19 3 - - - 

LA21 F 23 9 - - - 

LA22 M 21 2 - - + 

LA23 F 17 5 - - - 

LA24 M 16 3 - - - 

LA25 F 30 4 - - - 

LA26 M 29 5 + - - 

LA27 F 31 7 - - - 

LA28 F 20 6 - + - 

LA29 F 25 8 - - + 

LA30 F 36 12 - + - 

LA31 M 5 2 - - - 

LA32 M 10 3 - - - 

LA33 M 14 5 - - - 

LA34 F 4 2 - - - 

LA35 F 8 4 - - - 

LA36 M 7 6 - - - 
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LA37 F 12 3 - - - 

LA38 F 11 5 - - - 

LA39 M 13 3 - - - 

LA40 F 9 5 - - - 

LA41 M 15 10 - - - 

LA42 F 16 8 - - - 

LA43 M 18 4 + - - 

LA44 M 17 6 - - - 

LA45 F 20 3 + - - 

LA46 M 25 5 - + - 

LA47 M 31 7 - - - 

LA48 F 19 5 - - - 

LA49 F 26 3 - - - 

LA50 M 35 9 - + - 

 

Table 3: Comparison of serological markers between multi-transfused sickle cell patients and first-

time donors in Libreville in 2017. 

 

  HBsAg positive Anti-HCV positive Anti-HIV positive 

Characteristics N N (%) P-value N (%) P-value N (%) P-value 

Patients’ 

categories 
       

SCD patients 50 5 (10.0) 

 

0.677 

 

5 (10.0) <0.001 2 (4.0) 0.778 

First-time blood 

donors 
200 16 (8.0)  0 (0.0)  10 (5.0)  

SCD patients Sex        

Male 22 3 (13.6) 0.499 3 (13.6) 0.499 1 (4.5) 0.867 

Female 28 2 (7.1)  2 (7.1)  1 (3.6)  

SCD patients’ 

Blood transfusion 

received 

50 HBsAg+ HBsAg- Anti-HCV+ Anti-HCV- 
Anti-

HIV+ 
Anti-HIV- 

Mean±SD  3.60±0.894 4.36±2.479 7.20±3.271 3.96±2.056 
5.00±4.2

43 
4.25±2.338 

P-value  0.109 0.042 0.317 

 

 

 

DISCUSSION 

This study analyzed the seroprevalence 

of transmissible transfusion infections in 

sickle cell disease (SCD) patients who have 

been multiple transfused and first-time blood 

donors in Libreville. The gender ratio between 

SCA patients was similar to the SCA 

population in Gabonese rural areas (Mombo et 

al., 2019), and a vast majority of the first-time 

donors were males due to several reasons such 

as anemia, pregnancy, breastfeeding, 

menstruation and low body weight observed 

in women (Danic and Bigey, 2009). The 

average age of SCA patients was 15 ± 9 years, 

and first-time donors were 28 ± 7 years, which 

is also seen in other SCA patient populations 

in Koula-Moutou, Gabon (Mombo et al., 

2019). This is a result of their lower life 
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expectancy compared to individuals without 

SCA, even with advancements in their 

treatment (Lee et al., 2019). Most blood 

groups in the multi-transfused SCA patients 

and first-time blood donors were O and rhesus 

positive (60% and 100%, respectively). This 

corresponds with previous research that 

determined these blood groups being the most 

common in the Gabonese population 

(Ngassaki-Yoka et al., 2018). All multiple-

transfused steady-state SCA patients had the 

HbS/S sickle cell genotype and 2.5% of the 

first-time donors were sickle cell trait (SCT) 

carriers. The existence of SCT among blood 

donors can be credited to both the absence of 

their exclusion from donating and the 

unawareness of their hemoglobin status and 

the risk they present to SCA patients receiving 

their donations (Fenomanana et al., 2020). 

Additionally, the younger mean age of the 

SCA patients demonstrates their shorter life 

expectancy compared to non-SCA individuals, 

further indicating the importance of treating 

this life-threatening condition.  

Furthermore, the prevalence of HIV 

among multiple-transfused SCA patients was 

4% and 5% among first-time donors, in line 

with studies conducted in Togo and the 

Central African Republic, which reported a 

prevalence of 5% and 6% respectively 

(Segbena et al., 2005; Gody et al., 2014). A 

study in the Democratic Republic of Congo 

(DRC), however, recorded a higher 

seroprevalence of 11.3% (Tshilolo et al., 

2007). The HIV seroprevalence found in SCA 

patients was higher than the 1% recorded in 

Mali (Diarra et al., 2013). There was no 

significant difference between multi-

transfused SCA patients and first-time donors 

(Table 3). Additionally, the number of 

transfusions received by SCA patients did not 

seem to be linked to HIV infection. This could 

be attributed to the thorough screening of the 

virus conducted when qualifying donations in 

Gabon, effectively reducing the risk of its 

transmission via transfusion. A study by 

Morar et al., (2016) suggested transfusion was 

responsible for only 0 to 1.1% of new HIV 

cases in SSA. Moreover, the seroprevalence 

of hepatitis B surface antigen (HBsAg) was 

found to be 10% in SCA patients and 8% in 

first-time blood donors, respectively, which is 

similar to the 10% reported in the DRC 

among multi-transfused SCA patients 

(Tshilolo et al., 2007). However, lower 

seroprevalences of 1.6%, 3%, and 6.48% have 

been reported in other studies in Sub-Saharan 

Africa (Batina Agasa et al., 2010; Diarra et 

al., 2013; Sack et al., 2013). The HBsAg 

seroprevalence was not significantly different 

between the two populations, nor was it 

associated with the sex or mean number of 

blood transfusions received by SCA patients. 

This is consistent with the findings of a 

previous report that did not find a connection 

between HBsAg and blood transfusion in 

SCA patients (Akpa et al., 2022). 

Hepatitis C virus (HCV) infection is a 

grave complication for transfusion therapy in 

SCA patients who received transfusions 

before the implementation of serological tests 

for detecting infection in blood donors in 1990 

(Maffei et al., 2020). The seroprevalence of 

anti-HCV antibodies was significantly higher 

in sickle cell patients (10%) than first-time 

donors (0%), with a higher seroprevalence of 

19.7% reported in the Republic of Congo 

among multiple-transfused sickle cell patients 

(Dokekias et al., 2003). In this study, 

seropositivity was found to be linked with the 

number of transfusions received; indeed, the 

mean number of transfusions received by 

seropositive patients (7.20±3.27) was 

significantly greater than that of seronegative 

patients (3.96±2.06). The findings suggest that 

transfusion is one of the most likely routes of 

HCV infection acquisition, which is consistent 

with results from other studies that have 

identified a connection between blood 

transfusion and HCV infection in multi-

transfused SCA patients in both Sub-Saharan 

Africa and the Middle East (Sack et al., 2013; 

Alkinda et al., 2019). Older age, illegal drug 

use, increasing red blood cell transfusions, >3 

pain crises in the previous year and 

geographic location were all identified as 

factors associated with increased odds of 

HCV reactivity (Blatyta et al., 2020). This 

could be attributed to the fact that these 

patients would likely have received more 
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lifetime red blood cell transfusions, increasing 

their risk of HCV infection. 

About 10-20% of sickle cell patients 

are estimated to have chronic HCV infection 

(Maffei et al., 2020), while they are frequently 

exposed to a heightened risk of iron overload 

and hemosiderosis due to the multiple 

transfusions needed to manage the sickling 

crisis and anemia, which can lead to severe 

liver-related morbidity and mortality (Moon et 

al., 2017). This study has certain limitations, 

including the relatively small population size 

and the failure to confirm anti-HCV serology 

via molecular tests that would help to 

differentiate between those who have been 

cured of hepatitis C and those with an active 

infection. 

 

Conclusion 

The present investigation suggests that 

the rates of HIV and HBsAg (hepatitis B 

surface antigen) are similar in both multi-

transfused sickle cell patients and first-time 

blood donors in Libreville. However, there 

was a higher prevalence of HCV (hepatitis C 

virus) in multi-transfused sickle cell patients, 

indicating a possible association between 

blood transfusion and HCV transmission. It 

also suggests that introducing viral genomic 

diagnosis in HCV screening for blood 

donations in Gabon could help reduce the risk 

of transmission through blood transfusions in 

sickle cell patients. This approach could allow 

for more accurate identification of HCV 

infections and therefore improve the safety of 

blood transfusions in Gabon. Overall, these 

findings highlight the importance of ongoing 

efforts to improve the safety of blood 

transfusions, particularly in populations that 

are at a higher risk of blood-borne infections, 

such as sickle cell patients who require 

frequent transfusions. 

 

COMPETING INTERESTS 

The authors declare that they have no 

competing interests. 

 

AUTHORS' CONTRIBUTIONS  

CB and JMNN designed the study. 

Laboratory analyses were carried out by 

JMEM, SP and SMMB. Data analysis was 

carried out by CB and TNM. CB, JMEM, 

BMN, JMNN and LEM wrote the manuscript. 

All the authors have read and approved the 

final version of the manuscript. 

 

ACKNOWLEDGMENTS  

We would like to thank all the 

participants of this study, The National blood 

transfusion centre staff and The Sickle cell 

patients from the Private clinic of Lalala. We 

also thank, Dr Tegwindé Rebeca Compaore 

from Institut de Recherche en Sciences de la 

Santé (IRSS /CNRST), Ouagadougou, 

Burkina Faso, for critically reading the 

manuscript. 

 

REFERENCES 

Akpa O, Babalola O, Odetunde A, 

Fagbamigbe A, Fasola F, Brown B, 

Alamukii N, Babalola C, Odaibo G, 

Falusi A. 2022. Correlates of transfusion 

transmissible infections among patients 

with sickle cell disease in Nigeria: case-

control study. Journal of Immunoassay 

& Immunochemistry, 43(4): 435-51. 

DOI: 10.1080/15321819.2022.2046601 

Alkindi S, Al-Umairi N, Jaju S, Pathare A. 

2019. Prevalence of Hepatitis B, 

Hepatitis C, and HIV in Multiply 

Transfused Sickle Cell Disease Patients 

from Oman. Mediterranean Journal of 

Hematology and Infectious Diseases, 

11(1): e2019058. DOI: 

10.4084/MJHID.2019.058 

Ankouane F, Noah Noah D, Atangana MM, 

Kamgaing Simo R, Guekam PR, Biwole 

Sida M. 2016. Seroprevalence of 

hepatitis B and C viruses, HIV-1/2 and 

syphilis among blood donors in the 

Yaounde Central Hospital in the centre 

region of Cameroon. Transfusion 

Clinique et Biologique, 23(2): 72-7. 

DOI: 10.1016/j.tracli.2015.11.008 

Batina Agasa S, Dupont E, Kayembe T, 

Molima P, Malengela R, Kabemba S, 

Andrien M, Lambermont M, Cotton F, 

Vertongen F, Gulbis B. 2010. Multiple 

transfusions for sickle cell disease in the 

Democratic Republic of Congo: the 

importance of the hepatitis C virus. 

Transfusion Clinique et Biologique, 

17(4): 254-9. DOI: 

10.1016/j.tracli.2010.09.002 



C. BISSEYE et al. / Int. J. Biol. Chem. Sci. 17(6): 2429-2438, 2023 

 

2437 

Blatyta PF, Kelly S, Sabino E, Preiss L, 

Mendes F, Carneiro-Proietti AB, 

Werneck Rodrigues DO, Mota R, 

Loureiro P, Maximo C, Park M, 

Mendrone-Jr A, Goncalez, TT, de 

Almeida Neto C, Custer B. 2020. 

Prevalence of serologic markers of 

transfusion and sexually transmitted 

infections and their correlation with 

clinical features in a large cohort of 

Brazilian patients with sickle cell 

disease. Transfusion, 60(2): 343-50. 

DOI: 10.1111/trf.15619  

Chakravorty S, Williams TN. 2015. Sickle 

cell disease: a neglected chronic disease 

of increasing global health importance. 

Archives of Disease in Childhood, 

100(1): 48-53. 

Danic B, Bigey F. 2009. The contraindications 

in blood donation. Impact of the decree 

of January 12, 2009. Transfusion 

Clinique et Biologique, 16(2): 209-13. 

DOI: 10.1016/j.tracli.2009.03.004 

Delicat-Loembet LM, Elguero E, Arnathau C, 

Durand P, Ollomo B, Ossari S, Mezui-

me-Ndong J, Mbang Mboro T, Becquart 

P, Nkoghe D, Leroy E, Sica L, Jean-Paul 

Gonzalez J-P, Prugnolle F, Renaud F. 

2014. Prevalence of the sickle cell trait 

in Gabon: a nationwide study. Infection, 

Genetics and Evolution, 25: 52-6. DOI: 

10.1016/j.meegid.2014.04.003 

Diallo D, Tchernia G. Sickle cell disease in 

Africa. 2002. Current Opinion in 

Hematology, 9(2): 111-6. DOI: 

10.1097/00062752-200203000-00005 

Diarra AB, Guindo A, Kouriba B, Dorie A, 

Diabate DT, Diawara SI, Fané B, Touré 

BA, Traoré A, Gulbis B, Diallo DA. 

2013. Sickle cell anemia and transfusion 

safety in Bamako, Mali. Seroprevalence 

of HIV, HBV and HCV infections and 

alloimmunization belonged to Rh and 

Kell systems in sickle cell anemia 

patients. Transfusion Clinique et 

Biologique, 20(5-6): 476-81. DOI: 

10.1016/j.tracli.2013.04.111 

Dokekias AE, Okandze-Elenga JP, Kinkouna 

AG, Lepfoundzou AB, Garcia S. 2003. 

Seroprevalence of viral hepatitis C in 

polytransfused patients at Central 

University Hospital of Brazzaville. 

Bulletin de la Société de Pathologie 

Exotique, 96(4) : 279-82. 

Fenomanana J, Rakotoniaina I, Manantsoa 

SN, Randriamahenina H, 

Randriamanantany ZA. 2020. Prevalence 

of sickle cell trait in blood donors at the 

regional blood transfusion center in the 

Haute Matsiatra Region, Madagascar. 

The Pan African Medical Journal, 36: 

329. DOI: 

10.11604/pamj.2020.36.329.21478 

Global Burden of Disease Study C. 2015. 

Global, regional, and national incidence, 

prevalence, and years lived with 

disability for 301 acute and chronic 

diseases and injuries in 188 countries, 

1990-2013: a systematic analysis for the 

Global Burden of Disease Study 2013. 

Lancet, 386(9995):743-800. DOI: 

10.1016/S0140-6736(15)60692-4 

Global Burden of Disease, Injury I, 

Prevalence C. 2016. Global, regional, 

and national incidence, prevalence, and 

years lived with disability for 310 

diseases and injuries, 1990-2015: a 

systematic analysis for the Global 

Burden of Disease Study 2015. Lancet, 

388(10053): 1545-602. DOI: 

https://doi.org/10.1016/S0140-6736 

(16)31678-6 

Gody JC, Essomo Megnier-Mbo CM, Chelo 

D, Guindo A, Gabato W, Bureau JJ. 

2014. Risk of transmission of HIV and 

VHB infections during transfusion in 

children with sickle cell disease at the 

Bangui Pediatric Complex. Health Sci 

Dis, 15(2). http://www.hsd-fmsb.org/ 

Kato GJ, Piel FB, Reid CD, Gaston MH, 

Ohene-Frempong K, Krishnamurti L, 

Smith WR, Panepinto JA, Weatherall 

DJ, Costa FF, Vichinsky EP. 2018. 

Sickle cell disease. Nature Reviews 

Disease Primers, 4: 18010. DOI: 

10.1038/nrdp.2018.10 

Lee L, Smith-Whitley K, Banks S, Puckrein 

G. 2019. Reducing Health Care 

Disparities in Sickle Cell Disease: A 

Review. Public Health Reports, 134(6): 

599-607. DOI: 

10.1177/0033354919881438 

Maffei L, Sorrentino F, Caprari P, Taliani G, 

Massimi S, Risoluti R, Materazzi S. 



C. BISSEYE et al. / Int. J. Biol. Chem. Sci. 17(6): 2429-2438, 2023 

 

2438 

2020. HCV Infection in Thalassemia 

Syndromes and Hemoglobinopathies: 

New Perspectives. Frontiers in 

Molecular Biosciences, 7: 7. DOI: 

10.3389/fmolb.2020.00007 

Mombo LE, Mabioko-Mbembo G, Bisseye C, 

Mbacky K, Thiam F, Edou A. 2019. 

Haematological values in steady-state 

sickle cell anaemia patients and matched 

heamoglobin AA Controls in a Rural 

Area of Eastern Gabon. The Nigerian 

Postgraduate Medical Journal, 26(1): 

13-7. DOI: 10.4103/npmj.npmj_182_18 

Moon J, Hyland RH, Zhang F, Brainard DM, 

Lanzkron S, McHutchison JG, 

Sulkowski M. 2017. Efficacy and Safety 

of Ledipasvir/Sofosbuvir for the 

Treatment of Chronic Hepatitis C in 

Persons with Sickle Cell Disease. 

Clinical Infectious Diseases, 65(5): 864-

6. DOI: 10.1093/cid/cix441 

Morar MM, Pitman JP, McFarland W, Bloch 

EM. 2016. The contribution of unsafe 

blood transfusion to human 

immunodeficiency virus incidence in 

sub-Saharan Africa: reexamination of the 

5% to 10% convention. Transfusion, 

56(12): 3121-32. DOI: 10.1111/trf.13816  

Nambei WS, Rawago-Mandjiza D, 

Gbangbangai E. 2016. Seroepidemiology 

of HIV, syphilis and hepatitis B and C 

viruses among blood donors in Bangui, 

Central African Republic. Medecine et 

Sante Tropicales, 26(2): 192-8. DOI: 

10.1684/mst.2016.0553 

Ngasia B, Kazadi G, Loko G, Sica L, Wamba 

G, Gonzalez JP, Tshilolo, L. 2011. 2nd 

International Symposium on Sickle Cell 

Disease in Central Africa. Medicine 

Tropicale, 71(6): 535-6. 

Ngassaki-Yoka C-D, Ntsame Ndong JM, 

Bisseye C. 2018. ABO, Rhesus blood 

groups and transfusion-transmitted 

infections among blood donors in 

Gabon. Sudan Journal of Medical 

Sciences (SJMS), 13(1): 12-21. 

DOI:10.18502/sjms. v13i1.1685 

Rees DC, Williams TN, Gladwin MT. 2010. 

Sickle-cell disease. Lancet, 376(9757): 

2018-31. DOI: 10.1016/S0140-

6736(10)61029-X 

Rerambiah LK, Rerambiah LE, Bengone C, 

Djoba Siawaya JF. 2014. The risk of 

transfusion-transmitted viral infections at 

the Gabonese National Blood 

Transfusion Centre. Blood Transfusion, 

12(3): 330-333. DOI: 

10.2450/2013.0144-13 

Sack FN, Noah Noah D, Zouhairatou H, 

Mbanya D. 2013. Prevalence of HBsAg 

and anti-HCV antibodies in homozygous 

sickle cell patients at Yaounde Central 

Hospital. The Pan African Medical 

Journal, 14: 40. DOI: 

10.11604/pamj.2013.14.40.2069 

Segbena AY, Prince-David M, Kagone TS, 

Dagnra AY. 2005. [Human 

immunodeficiency virus, hepatitis C 

virus and hepatitis B viruses in patients 

with sickle-cell disease in Togo]. 

Transfusion Clinique et Biologique, 

12(6): 423-6. DOI : 

10.1016/j.tracli.2005.12.003 

Tantawy AAG, Ibrahim SW, Abdel-Aziz TT, 

Rabie AN, Makkeyah SM, Ragab IA. 

2020. Inner Ear Complications in 

Children and Adolescents with Sickle 

Cell Disease. Hemoglobin, 44(6): 411-7. 

DOI: 10.1080/03630269.2020.1837863 

Tebbi CK. 2022. Sickle Cell Disease, a 

Review. Hemato, 3: 341-66. DOI: 

https://doi.org/10.3390/hemato3020024 

Tshilolo LM, Mukendi RK, Wembonyama 

SO. 2007. Blood transfusion rate in 

Congolese patients with sickle cell 

anemia. Indian Journal of Pediatrics, 

74(8): 735-8. DOI: 10.1007/s12098-007-

0129-4.

 

 


