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ABSTRACT

In Sub-Saharan Africa, transfusion safety remains a challenge due to the high endemicity of blood-
borne infections. This study aimed to determining the seroprevalence of human immunodeficiency virus (HIV),
hepatitis B (HBV), hepatitis C (HCV), and Treponema pallidum among blood donors in Ouagadougou. This was
a retrospective study in blood donor. HIV 1/2 and HCV antibodies and HBsAg were screened and confirmed
with two ELISA (Enzyme Linked ImmunoSorbent Assay). While T. pallidum antibodies were also screened and
confirmed with two serology tests. Only samples positive for both tests were counted as positive. Prevalence
rates were calculated among first-time blood donors. Of 63,779 registered blood donors, 54,113 (84.84%) were
first-time donors. Overall seroprevalences of HIV, HBV, HCV and Treponema pallidum were 2.56%, 11.87%,
5.89% and 3.22% respectively. Seroprevalences of HIV-HBV, HBV-HCV, HBV- T. pallidum and HIV-HBV-
HCV co-infections were 0.36; 1.21; 0.54 and 0.02 respectively. The study reports that HIV, HBV, HCV and
Treponema pallidum seroprevalences remain high among blood donors. These results highlight a potential
infectious risk to blood products recipients.
© 2022 International Formulae Group. All rights reserved.
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INTRODUCTION

World Health Organization (WHO)
recommends routine screening of all blood
donations for major pathogens including
human immunodeficiency virus (HIV),
hepatitis B (HBV), hepatitis C (HCV) and T.
pallidum due to the severity and chronicity of
these  transfusion-transmissible  infections
(TTIs) (OMS, 2010). Worldwide, about 37.7
million people are infected with HIV
(UNAIDS, 2018), about 257 million and 71
million people are chronic carriers of HBV and
HCV respectively (OMS, 2017). In sub-
Saharan Africa, TTIs are very high among
blood donors with average seroprevalences of
0.9%, 6.7%, 1.3% and 0.4% respectively for
HIV, HBV, HCV and Treponema pallidum
(Tagny et al., 2018). Additionally, the
transfusion infectious risk is very high, due to
the high prevalence of transmissible infections
among African populations. Over the period of
2006 to 2017, the estimated residual
transfusion risk was between 1/25,000 and
1/29,000 donations for HIV, 1/302 and 1/1,775
donations for HBV and between 1/313 and
1/4,808 donations for HCV (Ouattara et al.,
2006; Touré-Fall et al., 2009; Lefrere et al.,
2011; Yooda et al., 2019). In Burkina Faso,
previous studies have reported seroprevalences
between 0.5% - 3% for HIV, 8% - 15% for
HBV, 1% - 9% for HCV and 2% - 6% for
Treponema pallidum among blood donors
(Yooda et al., 2018). Similarly, transfusion
infectious risks have been estimated at 1/1366
for HIV, 1/408 for HBV and 1/213 donations
for HCV at CRTS/O (Yooda et al., 2019). Such
an epidemiological environment characterized
by high TTI endemicity poses a threat to
transfusion safety. Nevertheless, since 2005,
Burkina Faso has decided to progressively
apply the transfusion risk prevention measures
recommended by WHO in order to improve
transfusion safety. Thus, family donations have
been progressively abandoned in favor of
unpaid voluntary donors, blood donors are
selected after a pre-donation interview based
on a questionnaire administered by health
personnel, and blood donations are tested by
fourth generation ELISA tests. This study
aimed at assessing seroprevalences of HIV,
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HBV, HCV and T. pallidum in blood donors
from July 2017 to May 2019. It will contribute
to updating data on the seroprevalence of TTls
among blood donors in Burkina Faso.

MATERIELS AND METHODS
Type and population of study

This was a transversal retrospective
analysis of blood donor data received over the
period from July 2017 to May 2019 at the
CRTS/O. It involved, 63,779 blood donors of
both sexes (male and female) selected after a
medical interview based on a standardized pre-
donation interview questionnaire designed to
identify HIV, HBV, HCV and T. pallidum risk
situations and behaviors.

Data collection

The data collected included gender, age,
donor profile (first-time donors, repeat donors),
and HIV, HBV, HCV, and T. pallidum
serological results. All these informations were
extracted from the CRTS/O database managed
using the Inlog®, medico-technical software.

For this study, any donor who had
already been collected at least once at the
CRTS/O was considered a "repeat donors".
Otherwise, they were considered as "first-time
donors "

HIV, HBV, HCV and T. pallidum serological
tests

HIV, HBV and HCV serological tests
were simultaneously performed using the
ARCHITECT SR i1000 (Abbott Diagnostics,
USA). Thus, the ARCHITECT HIV Ag/Ab
Combo kit (Abbott, Wiesbaden Germany) was
used for the simultaneous detection of p24
antigen and HIV1/2 antibodies; the
ARCHITECT HBsAg Qualitative 11 kit
(Abbott Irelaend, Sligo Ireland) for HBsAg
surface antigen, and the ARCHITECT HCV kit
(Abbott GmbH& Co.KG, Wieshaden
Germany) for HCV antibodies. The positive
screening samples were confirmed using a
second ELISA test (Bio-Rad, Marnes la
Coquette, France). While T. pallidum
antibodies were tested by the Rapid plasma
Reagin test (RPR) (Cypress Diagnostics,
Langdorp, Belgium) and positive results were
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confirmed with a T. pallidum hemagglutination
test (TPHA) (Cypress Diagnostics, Langdorp,
Belgium). Only samples positive for both tests
(ARCHITECT and Bio-Rad,) were considered
positive. Seroprevalences rates were calculated
among first-time blood donors by dividing the
total number of positives for each of the
infectious agents (HIV, HBV and HCV, T.
pallidum) by the total number of first-time
donors.

Ethical considerations

The study received approval from the
internal scientific review committee of the
CNTS. The anonymity and confidentiality of
the donors' serological results were respected.
The study involved unpaid volunteer donors.

Statistical analysis

Data were analyzed using the Standard
Statistical Software for the Social Sciences
(SPSS) version 21. The chi-square test was
used for comparisons and all values were
considered statistically significant for p <0.05.

RESULTS
Socio-demographic characteristics of blood
donors

Of a total of 63, 779 registered blood
donors, 44,152 (69.23%) were male and 19627

(30.77%) were female, resulting in a sex ratio
(M/F) of 2.25 in favor of men (p<0.001). The
mean age of the study population was 26.06+
8.37 years (Table 1). Blood donors were
predominantly young (70.98%) with an age
range of 18 to 28 years. Among the blood
donors, 54,113 (84.84%) were first-time
donors and 9,666 (15.16%) had made at least
two donations.

Seroprevalence of HIV, HBV, HCV and T.
pallidum

Of the 54,113 first-time donors, 12,741
(23.54%) were infected with at least one of the
four pathogens and 1,588 (02.93%) had co-
infections. The overall seroprevalences were
2.56% for HIV; 11.87% for HBV, 5.89% for
HCV and 3.22% for T. pallidum (Table 2). The
seroprevalences of HIV-HBV, HBV-HCV,
HBV- T. pallidum and HIV-HBV-HCV co-
infections were 0.36; 1.21; 0.54 and 0.02
respectively (Table 3). Seroprevalences were
significantly higher (p <0.001) in blood donors
in the age group 18-28 years with high
prevalence of hepatitis B (8.69%), hepatitis C
(4.42%), HIV (1.88%) and T. pallidum (2.19%)
(Table 2).

Table 1: Socio-demographic characteristics of blood donors.

Parameters Number (N) Percentage (%0)
M 44,152 69.23
Gender
F 19,627 30.77
18-28 45,273 70.99
29-39 12,719 19.94
Age range (year) 40 -50 4,812 7.54
51-60 975 1.53
first-time donors 54,113 84.84
Type of donors
repeat donors 9,666 15.16
Total 63,779 100
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Table 2: Seroprevalence of HIV, HBV, HCV and T. pallidum.

Parameters

HIV

HBV

HCV

Blood donors T. pallidum
0, 0, o)
N (%) N (%) P value N (%) P value N (%) P value N (%) P value
Gender
M
36,916 958 4,864 2,307 1,201
(68.22) L.77) (8.99) (4.26) 2.22)
- <0,001 <0,001 <0,001 <0,001
17,197 431 1,558 542
(3L.78) (0.79) (2.88) 880 (1.63) (1.00)
Total
ot 54113 1389 6,422 3187 1,743
(100) (2.56) (11.87) (5.89) (3.22)
Age range
18328 years 38,467 1017 4,701 2,390 1,184
(71.09) (1.88) (8.69) (4.42) (2.19)
29 2 39 years 10,753 256 1,183 385
(19.87) (0.47) (2.19) 543 (1.00) ©0.71)
10 N e,ee,e-
0 a 50years 4,068 02 017) <0,001 464 <0,001 196 036 <0,001 134 <0,001
(7.52) : (0.86) : (0.25)
514 60years 825 24 74 58 40
(1.52) (0.04) (0.13) (0.12) (0.07)
Total
ota 54113 1,389 6,422 3,187 1,743
(100) (2.56) (11.87) (5.89) (3.22)

Table 3: HIV, HBV, HCV and T. pallidum co-infections among blood donors.

Co-infections Number (N) Percentage (%0)
HIV-HBV 196 0.36
HIV -HCV 125 023
HIV-T. pallidum 31 0.06
HBV-HCV 657 121
HCV-T. pallidum 174 0.32
HBV- T. pallidum 292 0.54
HIV-HBV-HCV 14 0.02
HBV-HCV- T. pallidum 99 0.18
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DISCUSSION

Our study found a predominance of
first-time donors (84%) versus a low rate of
repeat donors (16%) at the CRTS/O and these
data are similar to other studies conducted in
Burkina Faso among blood donors (Nagalo et
al., 2012; Simpore et al., 2014). However, these
data are not in line with WHO
recommendations, which advocate regular
donation (Van Hulst et al., 2010). This type of
donation would be safer than that of first-time
donors. It is therefore important to develop
strategies to retain blood donors in order to
increase the rate of regular donors in Burkina.
Our work found overall seroprevalences of
2.56% for HIV, 11.87% for HBV and 5.89%
for HCV among blood donors at the CRTS/O.
These seroprevalences were higher than those
of 0.8% for HIV(CNLS/IST 2019), 9.41% for
HBV (Lingani et al., 2018) and 3.6% for HCV
(Meda et al., 2018) reported in the general
population of Burkina Faso. This observation
reveals shortcomings in the medical selection
of blood donors. Otherwise, it would have
resulted in lower prevalence of HIV, HBV and
HCV among blood donors compared to the
general population. For example, in France the
prevalence of HIV, HBV and HCV were
respectively 70 times, 10 times and 30 times
lower than those estimated in the general
population (Pillonel etal., 2012). It is therefore
important to revise the pre-donation
questionnaire as well as the medical selection
procedure for blood donors in Burkina Faso, in
order to better identify the behaviors of blood
donors at risk of transmitting infections and to
exclude them from blood donation.

TTI seroprevalences were associated
with the age of blood donors. Indeed, the young
fringe of blood donors aged 18 to 28 years was
the most affected by HIV (1.88%), HBV
(8.69%), HCV (4.42%) and T. pallidum
(2.19%). While this fringe was the most
representative (70.99%) to blood donation.
This constitutes a potential transfusion
infectious risk. This finding corroborates those
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reported by other studies in Burkina Faso
(Nagalo et al., 2011a; Nagalo et al., 2012;
Yooda et al., 2019) and generally in Africa
(Tagny et al., 2014). Several authors report
(Tao et al., 2014; Eko Mba et al., 2018) that
young people are more sexually active and are
not aware of the means of protection against
sexually transmitted infections. In addition,
they are more inclined to engage in risky
behaviors such as injecting drug use, piercing
and tattooing (Tao et al., 2014; Deressa et al.,
2018).

HIV seroprevalence (2.56%) was
similar to those of 2.21% in 2011 and 2.5% in
2018 found respectively among blood donors
in Koudougou (Nagalo et al., 2011b) and
Ouagadougou (Nagalo et al., 2012). It was also
similar to the 2.1% (Wongjarupong et al.,
2021) found among blood donors by a recent
study that involved four main cities
(Ouagadougou, Bobo, FadaN'Gourma and
Koudougou) in Burkina Faso. A comparison of
our results with those obtained in previous
studies shows that HIV prevalence remains
high among blood donors in Burkina Faso.
This prevalence of 2.56% was also similar to
the 2.16% (Jary et al., 2019)found among
blood donors in a neighboring country (Mali).
It was lower than the 3.3% reported among
blood donors in Cameroon (Ankouane et al.,
2016).

HBV seroprevalence (11.87%) was
almost twice as high as HCV (5.89%), four
times higher than HIV (2.56%) and three times
higher than T. pallidum (3.22%). This
predominance of HBV (11.87%) in blood
donors reflects the epidemiology of HBV in the
general population of Burkina Faso, which is
estimated at 9.41% (Lingani et al., 2018). This
prevalence in the general population is similar
in other neighboring countries; 11.01% in
Benin (Lozez et al., 2016) and 6.94% in
Nigeria (Abdulazeez et al., 2014).

This prevalence corroborates the data in
the literature that classify Burkina Faso in an
area of high HBV endemicity (> 8%) (OMS,
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2017).This seroprevalence (11.87%) is
decreasing compared to those of 13.4%
(Nagalo et al., 2012), 14.96% (Nagalo et al.,
2011b) and 13.4% (Wongjarupong et al., 2021)
obtained among blood donors in Burkina Faso.
This decrease could be explained by the impact
of awareness campaigns organized in recent
years on the modes of transmission of these
viruses as well as on prevention measures such
as  vaccination against HBV. The
seroprevalence found in our study was similar
to those reported in Cameroon (12.6%)
(Ankouane et al., 2016) but higher than those
reported in Gabon (7.28%) (Eko Mba et al.,
2018), Kenya (3.46%) (Onyango et al., 2018)
and Sierra Leone (9.7%) (Yambasu et al.,
2018).These differences in seroprevalences
observed are attributable to the geographical
distribution of HBV by region.

The HCV seroprevalence (5.89%)
obtained in the study confirms the WHO data
that classify Burkina Faso in a high HCV
endemicity area (>3.5%) (Meda et al., 2018)
This seroprevalence is similar to that of 6.3%
(Nagalo et al., 2012) among blood donors in
Ouagadougou; however, it is higher than the
4.4% Yooda et al., 2019 found among blood
donors in the same city. This observation
shows that seroprevalence (5.89%) remains
high among blood donors. This could be
explained by the lack of vaccination against
this virus. Compared to other African
countries, HCV seroprevalence (5.89%) is
higher than those reported among blood donors
in Cameroon (3.2%) (Ankouane et al., 2016),
Kenya (3.21%) (Onyango et al., 2018) and
Sierra Leone (1%) (Yambasu et al., 2018).

The T. pallidum seroprevalence of
3.22% obtained in the present study was
similar to the 3.96% (Nagalo et al., 2012) and
2.9% (Simpore et al., 2014) reported among
blood donors in Burkina Faso and 3.2% in
Gabon (Eko Mba et al., 2017) . It was higher
than 1.7% (Ouédraogo et al., 2012) and 1.5%
(Bisseye et al., 2013) obtained in blood donors
in Burkina Faso. It was also higher than those
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found in Gabon (Bisseye et al., 2019) and
Kenya (Onyango et al., 2018) of 2.4% and
1.56% but less than 4.9% in Tchad (Dongous
et al, 2020). These differences in
seroprevalence could be explained by the
geographical distribution of the disease and the
sensitivity of the tests used (ELISA or rapid
tests).

In addition, the study reported several
types of co-infections among blood donors.
These include HIV-HBV, HBV-HCV, HBV-
T. pallidum and HIV-HBV-HCV co-infections
were respectively 0.36; 1.21; 0.54 and 0.02.
These co-infections are frequently encountered
because the three viruses share common
transmission routes (Kabinda Katchunga
2010).

Conclusion

The study shows that the prevalence of
TTIs remains high among blood donors at the
CRTS/O. This constitutes a threat to blood
safety. It is therefore necessary to develop
additional strategies for the prevention of
infectious transfusion risks such as the
retention of blood donors, the improvement of
the efficiency of medical selection of donors,
the promotion of HBV vaccination, the
implementation of PCR (polymerase chain
reaction) tests and constant epidemiological
surveillance of these TTIs.
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