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SEROPREVALENCE OF THE CARRIAGE OF ANTIGEN HBs3

IN BLOOD DONORS IN A RURAL HEALTH AREA IN THE4

NORTHEAST OF DR CONGO (ISANGI)5

ABSTRACT6

OBJECTIVE: To determine the prevalence of carriage of HBs antigen in blood donors in7

Isangi, a rural health area in northeastern DR Congo.8

METHODS: A cross-sectional study was conducted in the Isangi Rural Health Zone from9

January 1, 2010 to December 31, 2017, involving 2,298 volunteer blood donors. Data was10

collected anonymously from blood donor records and registers taking into account the11

following variables: age, sex, occupation, educational level, donor status, and residential12

setting. The HBs antigen has been demonstrated by the Alere Determine TM test. Other13

markers of viral hepatitis B have not been sought in DBS because they are not available in14

the DRC's National Blood Transfusion Program.15

16

RESULTS: The prevalence of HBs antigen carriage was 3.2% among volunteer blood donors17

in Kisangani. It was higher in subjects aged 20 to 29, males, no occupation, low education,18

single donors and family donors. The seropositivity of the HBs antigen was significantly19

associated with gender, occupation, and educational level.20

CONCLUSION: The prevalence of carriage of HBs antigen is low in Isangi blood donors21

(3.2%). But this seroprevalence would be underestimated because of the use of the rapid22

diagnostic test in the biological qualification of blood donations. On the other hand, it would23

reflect an epidemiological difference of infectious agents between rural and urban areas.24

Strategies to improve blood safety in the Isangi Rural Health Zone should be geared towards25

abandoning family giving, promoting volunteer giving, organizing club donors and keeping26

them loyal.27
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29

INTRODUCTION30

Blood safety is a serious public health concern for health authorities in sub-Saharan African31

countries. To cope with this, much has been done to develop measures to reduce the risk of32

transmission of infectious agents by blood transfusion [1]. Despite this, blood transfusion is a33

major mode of transmission of viral hepatitis B, particularly in sub-Saharan Africa, where34

high prevalence of blood-borne diseases is found in the blood donor population [2,3]. With a35

prevalence of asymptomatic HBV carriage estimated at 3-22% in blood donors, viral hepatitis36

B screening is performed on less than 50% of blood bags in most African countries [4,5] .37

The Democratic Republic of Congo is located in the highly endemic area where viral38

hepatitis B. As a result, blood transfusion poses a serious threat to blood recipients. The39

results of previous studies relating to this topic across this country relate to those conducted40

in urban areas [6-8]. Little is known about the epidemiology of viral hepatitis B in rural areas41

in general, and in blood donors in particular. These environments are characterized by a lack42

of adequate equipment (ELISA, PCR ...) to ensure good blood safety to recipients of blood43

often in an altered general state, and by under-qualified and unmotivated personnel. The aim44

of this study, the first to be conducted in our community, is to determine the seroprevalence45

of carrying HBs antigen in blood donors in Isangi, a rural health area in northeastern DR46

Congo.47

METHODS48

This is a cross-sectional study carried out in the Rural Health Zone of Isangi (located in the49

North-East of the DRC) within the health structures where blood transfusions are authorized50

(General Hospital of Isangi, Health Center Inera and Lomboto Health Center). The study51

population consisted of all subjects who donated blood during the study period from January52

1, 2010 to December 31, 2017. Thus 2,298 blood donors were counted, including 1896 male53

and 402 blood donors female, aged 17 to 60 and weighing 50 kg or more. The exclusion54

criteria were: having been previously transfused, having signs of hepatitis or signs of any55

other infection, being pregnant, having risky sexual behavior in the three months prior to56

blood donation. Data was collected anonymously from the blood donor records and registers,57

taking into account the following variables: age, sex, occupation, educational level, marital58

status, donor category. The HBs antigen was demonstrated by the Alere Determine TM59

HBsAg test (Chiba, Japan). Other markers for viral hepatitis B were not sought because they60
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were not available and not recommended by the DRC's National Blood Transfusion Program.61

The collected data was encoded, captured, processed and analyzed using the Epi InfoTM762

software. The descriptive analysis was performed using the proportions calculations for the63

qualitative variables and the different frequency comparisons were quantified using the64

Pearson Chi-square test and the Fisher test if necessary. We set the statistical significance65

level at p <0.05.66

RESULTS67

Description of blood donors in the Isangi Rural Health Zone according to their socio-68

demographic characteristics.69

Socio-demographic characteristics. N (%)

Age (years)

<20

20-29

30-39

40-49

50-59

60-65

Sex

Male

Female

Profession

Pupils

Students

Nurses

Tradepeople

Teachers

Jobless

Level of education

Illiterate

Primary

Secondary

451 (19,7)

1201 (52,2)

530 (23)

91 (4)

22 (1)

3 (0,1)

1896 (82,5)

402 (17,5)

842 (36,7)

315 (13,7)

45 (2)

254 (11)

88 (3,8)

754 (32,8)

115 (5)

160 (7)

1255 (54,61)
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Superior

Marital status

Live with spouse

Live alone

Donor categories

Family

Volunteers

768 (33,42)

602 (26)

1696 (74)

2068 (90)

230 (10)

70

The majority of blood donors were aged 20 to 29 years (median age 27.5 years), male,71
students, secondary school level, living alone and family (Table I).72

Prevalence of carriage of HBs antigen among blood donors in the Isangi Rural Health Zone.73

HBs antigen N (%)

Positive 74 (3,2)

Négative 2224 (96,8)

Total 2298 (100)

74

Of 2,298 respondents, 74 out of them had HBs antigen in their blood, a prevalence of 3.2%75
(Table II).76

Association between socio-demographic characteristics and positive serology for HBs77
antigen.78

Socio-demographic characteristics N (%) p-val

Age (years)

<20

20-29

30-39

40-49

50-59

60-65

451 (19,7)

1201 (52,2)

530 (23)

91 (4)

22 (1)

3 (0,1)
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Sex

Male

Female

Profession

Pupils

Students

Nurses

Traderpeople

Teachers

Jobless

Niveau d’instruction

Illiterate

Primary

Secondary

Superior

Matrimonial status

Live with spouse

Live alone

Donors categories

Family

Volunteers

1896 (82,5)

402 (17,5)

842 (36,7)

315 (13,7)

45 (2)

254 (11)

88 (3,8)

754 (32,8)

115 (5)

160 (7)

1255 (54,61)

768 (33,42)

602 (26)

1696 (74)

2068 (90)

230 (10)

0,001

0,02

<0,001

0,203

0,68

79

The prevalence of carriage of HBs antigen was higher in subjects aged 20 to 29, male,80

without occupation, illiterate, living alone and family. The seropositivity of the antigen was81

significantly associated with gender, occupation, and educational level.82

DISCUSSION83

1. Prevalence84
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In this study, the prevalence of carrying HBs antigen in blood donors was 3.2%. This85

prevalence is near that found in Kinshasa (3.63%) [9] and Kisangani (3%) [6]. On the other86

hand, it is lower than that found by Mbendi et al. in Kinshasa East (9.2%) [8] and results87

reported by other authors in Africa and Cameroon (10.8%), Ghana (8.2%), Angola (15%),88

1%) and Ivory Coast (12.5%) [10-13]. This relatively low prevalence of DBS in Kisangani89

would be underestimated by the fact that other immunological markers of viral hepatitis B are90

not being sought by the Provincial Blood Transfusion Center in Kisangani City - like HBsAg,91

HBcAg, HBcAb, HBeAg, HBeAg - and excluding at-risk individuals when recruiting blood92

donors. Mutations affecting the HBs antigen may make it undetectable by serologic testing93

may also justify the prevalence found in this study [14].94

2. Age95

The most affected age group in our study is the one between 20 and 29 years old. This result96

is similar to those of Dongdem JT et al. in Ghana [15] and Noah ND et al. in Cameroon [10].97

This study population consisted of a majority of young people, which is characteristic of the98

population and blood donors of developing countries [8].99

3. Sex100

Obstetrical factors limiting blood donation in female blood donors (pregnancy, breastfeeding101

for less than 6 months, menstrual period) and the role of sociocultural characteristics only102

present in men such as circumcision argue in favor of a high prevalence of carriage of HBs103

antigen in male blood donors [16,17]. These ties in with the finding of some authors who104

believe that according to certain beliefs, men are generally in better health than women [18-105

20].106

4. Occupation and level of education107

Students, teachers and higher blood donors are less infected with hepatitis B. O Kra et al have108

achieved the same result in Côte d'Ivoire [13]. We believe that a high level of education about109

infection patterns and preventative measures against viral hepatitis B seems to explain this110

low prevalence in these blood donor categories. This group of donors should be privileged111

over others (without professions and students) in our rural areas.112

5. Marital status113
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Donors living with a spouse are less infected than those living alone. The marital status of114

donors is poorly addressed in most studies. The trend observed in our series deserves further115

investigation to clarify the possible effect of this parameter on the viral safety of the given116

blood.117

6. Donor category118

Family blood donors were more affected than volunteer donors. This is confirmed by several119

previous studies that have shown that the majority of blood donors in sub-Saharan Africa120

remain family donors and that this category of donors presents a higher risk of infection than121

that of volunteer blood donors [6, 7, 21, 22].122

CONCLUSION123

The prevalence of HBs antigen carriage was low among blood donors in the Isangi Rural124

Health Zone (3.2%). But this seroprevalence would be underestimated because of the use of125

the rapid diagnostic test in the biological qualification of blood donations. On the other hand,126

it would reflect an epidemiological difference of infectious agents between rural and urban127

areas. Strategies to improve blood safety in the Isangi Rural Health Zone should be geared128

towards abandoning family giving, promoting volunteer giving, organizing club donors and129

keeping them loyal.130

REFERENCES131

1. Nagalo BM, Bisseye C, Sanou M, Nebie YK, Kiba A, Kienou K et al. Molecular diagnosis132

of acquired human immunodeficiency virus (HIV) in pooled plasma from blood donors at133

the Regional Blood Transfusion Center in Ouagadougou, Burkina Faso]. Med Trop 2011134

(Mars) 71: 137-41.135

2. Ogbu O, Uneke CJ. Hepatitis B virus and blood transfusion safety in sub-Saharan Africa.136

Internet J Infect Dis 2009,7(2).137

3. Vermeulen M, Lelie N, Sykes W, Crookes R, Swanevelder J, Gaggia L et al. Impact of138

individual-donation nucleic acid testing on risk of human immunodeficiency virus,139

hepatitis B virus, and hepatitis C virus transmission by blood transfusion in South Africa.140

Transfusion. 2009 Jun;49 (6):1115-25.141

4. Centre for Disease Control and Prevention. Public Health Service Inter-Agency Guidelines142

for Screening Donors of Blood, Plasma, Organs, Tissues, and Semen for Evidence.143

MMWR 1991; 40(RR-4): 1-17.144

UNDER PEER REVIEW



[8]

5. Tapko J. Blood safety. A strategy for the African region. The 4th Arab congress and the145

3rd African congress of Blood Transfusion, pp. 67-74, Tunis, 2002.146

6. Batina A, Kabemba S, Malengela R. Marqueurs infectieux chez les donneurs de sang en147

République Démocratique du Congo (RDC). Rev Med Brux 2007 ; 28 : 145-9.148

7. Namululi BA, Guerrieri C, Dramaix M. Impact du mode de recrutement des donneurs de149

sang sur la prévalence du VIH et du VHB à Bukavu, République démocratique du Congo.150

Médecine et Santé Tropicales 2012 ; 22 : 69-74.151

8. Mbendi NC, Longo MB, Mbendi NS, Muyembe TJJ, Situakibanza NH, Vangu ND.152

Prévalence du VIH et de l’antigène HBS chez les donneurs du sang. Risque résiduel de153

contamination chez les receveurs de sang à Kinshasa-Est, République Démocratique du154

Congo. Med Trop 2001 ; 61 : 139-42.155

9. Kapila NG, Van Der Veken W, Ruppol S, Mulumba A. Apport de la coopération156

technique Belge dans la transfusion sanguine en République Démocratique du Congo de157

2002 à 2004. Symposiums/Transfus Clin Biol 2005;12:S1–43.158

10. Noah ND, Njouom R, Bonny A, Pirsou R, Meli J, Biwole M. HBs antigene prevalence in159

blood donors and the risk of transfusion of hepatitis B at the central hospital of Yaounde,160

Cameroon. Open Journal of Gastroenterology 1 (2011) 23-27.161

11. Allain JP, Candotti D, Soldan K, Sarkodie F, Phelps B, Giachetti C et al. The risk of162

hepatitis B virus infection by transfusion in Kumasi, Ghana Blood 2003; 6:2419–25.163

12. Valentel F et al. Epidemiology and molecular characterization of hepatitis B virus in164

Luanda, Angola Mem Inst Oswaldo Cruz, Rio de Janeiro, Vol. 105(8): 970-977,165

December 2010166

13. Kra O, N’Dri N, Ehui E, Ouattara B. Prévalence de l’antigène HBs chez les donneurs de167

sang au centre régional de transfusion sanguine de Bouaké (Côte d’Ivoire) en 2001. Bull168

Soc Pathol Exot 2007;100:127–9.169

14. Zeba TAM. Co-infection des virus des hépatites B et C au Burkina Faso : Prévalence,170

marqueurs viraux et caractérisation moléculaire. Université de Ouagadougou. Thèse, 2012.171

15. Dongdem JT, Sylvanus K, Ireneous NS, Patrick NA, Juventus BZ, Kenneth S. Prevalence172

of hepatitis B virus infection among blood donors at the Tamale Teaching Hospital, Ghana173

(2009). BMC Research Notes 2012 5:115.174

16. Tagny CT, Owusu-Ofori, Mbanya D, et al. The blood donor in sub-Saharan Africa: a175

review. Transfus Med 2010; 20: 1-10.176

UNDER PEER REVIEW



[9]

17. Tsega F, Tsega M, Mengesha B, Nordenfelt E, Hansson BG et al. Transmission of177

hepatitis B virus infection in Ethiopia with emphasis on the importance of vertical178

transmission. Int J Epidemiol, 1988, 17, 874-879.179

18. Rajab JA, Muchina WP, Orinda DA, Scott CS. (2005) Blood Donor Hematology180

Parameters in Two Regions of Kenya. East African Medical Journal, 346, 530-536.181

19. Nébié KY, Olinger CM, Kafando E, Dahourou H, Diallo S., Kientega, Y et al.182

(2007). Lack of Knowledge among Blood Donors in Burkina Faso (West Africa); Potential183

Obstacle to Transfusion Security. Transfusion Clinique et Biologique, 14, 446-452.184

20. Noubiap JJ, Joko WY, Nansseu JR, Tene UG, Siaka C. (2013) Sero-Epidemiology of185

Human Immunodeficiency Virus, Hepatitis B and C Viruses, and Syphilis Infections among186

First-Time Blood Donors in Edea, Cameroon. International Journal of Infectious Diseases,187

17, 832-837.188

21. Allain JP, 2011. Moving on from voluntary non-remunerated donors: who is the best189

donor? Br Haematol 154: 763-769.190

22. Koné MC, Sidibé ET, Mallé KK, Beye SA, Lurton G, Dao S et coll. Séroprévalence des191

virus de l'immunodéficience humaine et des hépatites B et C chez les donneurs de sang à192

Ségou (Mali). Médecine et Santé Tropicales, Vol. 22, N8 1 - janvier-février-mars 2012.193

UNDER PEER REVIEW


