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Abstract 
Introduction: The risk of transmission of pathogens such as hepatitis B virus 
threatens the safety of transfused patients especially in high endemic areas. 
The aim of this study was to determine the incidence and factors associated 
with hepatitis B virus surface antigen (HBsAg) seroconversion in blood do-
nors at the Regional Blood Transfusion Centre of Ouagadougou. Methods: A 
retrospective cohort study of voluntary non-remunerated blood donors 
(VNRBD), was conducted from 2008 to 2017. Data on HBsAg seroconversion 
were collected. The Kaplan-Meier method and the Log-Rank test were used to 
estimate the survival curves. Cox’s regression identified the factors associated 
with this seroconversion. Results: Of 23,494 donors, 559 had HBsAg sero-
conversion. The number of donor years was 58,637.50 and the HBV inci-
dence rate was 9.53 per 1000 donor years. The median seroconversion time 
was 75.73 months with extremes of 2.7 months and 107.12 months. The risk 
of seroconversion was 1.30 times higher among donors aged 21 to 24 years 
old (p = 0.007) and 2.49 times higher among those over 24 years old (p < 
0.0001) than among donors under 21 years old. Female donors were 1.11 
times more likely to seroconvert than male donors (p = 0.33). Donor resi-
dence was not significantly associated with HBsAg seroconversion (Hazard 
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ratio = 1.12; p = 0.36). The risk of seroconversion decreased significantly with 
the number of blood donations (Hazard ratio = 0.58; p = 0.006). Conclusion: 
The incidence of HBsAg remains high among blood donors, which could 
have a negative impact on transfusion safety. The age of the blood donor was 
significantly associated to AgHBs seroconversion. 
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1. Introduction 

Blood transfusion safety, despite the progress made particularly in the preven-
tion of infectious and immunological risk, remains a concern especially in de-
veloping countries. Although screening of all blood donations for certain trans-
fusion-transmissible infections including hepatitis B virus (HBV) has become 
routine in almost all countries, the risk of transmitting infectious agents through 
blood transfusion is not yet fully mastered [1] [2]. This residual risk of transmis-
sion of infectious agents by blood transfusion is mainly related to the serological 
window period, a period between onset of infection and the appearance of 
markers detectable with tests. HBV is one of the infectious agents whose trans-
mission by transfusion is feared and more likely due to a relatively wide silent 
period (56 days on average) [3]. 

Burkina Faso is located in an area of high endemicity of HBV infection with a 
prevalence of 9.1% in the general population [4]. Data from the National Blood 
Transfusion Center (NBTC) shows that the positivity rate of HBs surface antigen 
(HBsAg) in donated blood remains high over the past three years: 8.55% in 2015, 
then 8.66% in 2016 and 8.95% in 2017. This rate was 0.93% in 2017 among re-
peated blood donors [5] [6], meaning that about one in one hundred donors go 
from HBsAg negative to HBsAg positive, thus impacting transfusion safety. 

The occurrence of HBsAg seroconversion indicates exposure to the risk of 
HBV infection. Several factors may be associated with this exposure, and there-
fore, with HBsAg seroconversion. The aim of this study was to determine the 
socio-demographic factors associated with the seroconversion of HBsAg in 
blood donors aged 18 to 27 at the Regional Blood Transfusion Center of Ouaga-
dougou (RBTC/O). 

2. Methods 
2.1. Site and Period of Study 

The study was carried out at the RBTC/O which includes two fixed blood dona-
tion sites, the Paspanga site at Ouagadougou and the Tengandgo site in the rural 
commune of Komsilga. 

The study covered the period from January 1, 2008 to December 31, 2017. 
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Data was collected in March 2019. 

2.2. Study Design 

The selection of participants was based on an exhaustive sampling of all blood 
donors aged 18 to 27 years registered in the Medicotechnical Software MTS 
INLOG© database of the RBTC/O who had made at least two blood donations 
during the study period and in whom the first blood donation was tested nega-
tive for the four markers (HIV, HBV, HCV and Syphilis).  

This choice takes into account the blood donors loyalty policy in force at the 
National Blood transfusion center (NBTC) through the promotion of “Clubs 
25”. This is a group of blood donors aged between 18 and 27 who undertake to 
give blood regularly, at least 25 times before their 27th birthday, to adopt beha-
viors that reduce the risk of contamination by infections transmissible by blood 
transfusion and to promote blood donation around them. 

Since November 2016, the consent of blood donors is systematically obtained 
before any blood donation by signing the pre-donation medical interview ques-
tionary form. 

The variables studied were the serological result of HBsAg (positive or nega-
tive) for the dependent variable and age, sex, place of residence (urban or rural) 
and the number of blood donations for the independent variables. 

2.3. Data Extraction and Processing 

The data was extracted from the MTS INLOG© blood donors’ management da-
tabase. A SQL (Structure Querry Language) computer query, including the va-
riables of interest as well as the “Donor” identifier and blood donation numbers, 
enabled the data to be extracted and exported to an Excel file version 2013 for 
processing and clearance. Aberrant or missing data and donors not meeting the 
inclusion criteria have been removed (Figure 1). 

2.4. Operational Definitions and Calculation Formulas 

Survival function: it’s the probability for each blood donor to remain sero-
negative each time an HBsAg seroconversion occurs and this until the date of 
the latest news or until December 31, 2017, the date of end of our study. Other-
wise, it is the proportion of blood donors who did not seroconvert during the 
follow-up period. 

Incidence rate (IR) of HBsAg seroconversion is the “production rate” of new 
cases, i.e. of blood donors who were tested positive for HBsAg after negative 
tests in the past time. It is therefore equal to the number of new cases per unit of 
time divided by the size of the population. The population size is calculated in 
donor years. The incidence rate is therefore calculated by dividing the number of 
new HBsAg positive cases by the number of donor years. 

Donor-years (D-Y): it’s the sum of the cumulative durations in years over the 
entire study population, during which donors are likely to be registered as new 
positive HBsAg cases. 
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Figure 1. Flow chart of blood donors selection for the study at regional blood transfusion center of 
Ouagadougou, from 2008 to 2017. 

 
Cumulative Incidence (CI): is the ratio of the number of new HBsAg-positive 

cases (in the general population or by specific group) during the follow-up pe-
riod of blood donors divided by the population of blood donors at risk of be-
coming HBsAg-positive. 

Median survival time: it’s the time within which half of the blood donors in 
our sample become HBsAg positive, the other half still being seronegative to 
HBsAg. The chance of a randomly selected individual becoming HBsAg negative 
before this time frame is reached is 50%. 

2.5. Data Analysis 

Data analysis had been performed using STATA SE 15 software. To account for 
missing data, lost (premature renouncement of blood donation), an inten-
tion-to-treat analysis was applied.  

For each variable, descriptive statistics were produced. The Pearson Chi-2 test 
was used to compare proportions.  

The Kaplan-Meier estimator was used to determine the median time of oc-
currence of HBsAg seroconversions, to estimate survival curves and to define the 
probabilities of HBsAg seroconversion after the first blood donation. Verifica-
tion of the equality of median times between the different groups of blood do-
nors was done using the Log-Rank Test.  

In multivariate analysis, the top-down “step-by-step” selection method was 
used to reduce the model. The overall adequacy of the multivariate model was 
checked by calculating Cox-Snell residuals through a graphical representation of 
the Nelson-Aalen cumulative risk function and the Cox-Snell residuals. 

The Cox model was used to determine the relationships between the risk 
function associated with the occurrence of HBsAg seroconversion and the ex-
planatory variables. The significance level was set at p < 0.05 for all analyses. 

Number of  blood donors from 2008 to 
2017: 121,960

Number of  donors included in the 
study: 23,494

Non-inclusion and exclusion criteria:
- 1st blood donation with HBsAg (+): 899
- Donors with only one donation: 83,914
- Donors with 2 HBsAg (+) results: 3994
- Donors with unknown HBsAg results: 7745
- Donors positive for other markers (HIV, HCV and
syphilis): 1914
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3. Results 
3.1. Sociodemographic Characteristics of Blood Donors 

The study concerned 23,494 blood donors of whom 71.23% were male and 
85.75% lived in urban areas. The average age of blood donors at their first dona-
tion was 21.06 years [18; 26.83 years]. The highest number of blood donations 
made by a donor was 33 donations and 7.75% of donors had made at least 10 
blood donations (Table 1). 

A total of 559 (2.38%) of the 23,494 blood donors seroconverted HBsAg. The 
mean age at the time of seroconversion was 23.10 years [18.42; 27] and the ma-
jority (475 donors), lived in urban areas. 

3.2. Incidence of HBsAg Seroconversion  

The number of donor years was 58,637.49 and the incidence rate of HBsAg was 
9.53 cases per 1000 D-Y. Table 2 shows the incidence rates of HBsAg by age, 
gender and place of residence. 

 
Table 1. Socio-demographic characteristics of the RBTC/O blood donors who seroconverted to 
HBsAg (n = 559) between 2008 and 2017. 

Socio-demographic characteristics  Effective Pourcentage (%) 

Ages groups (years)  

[18 - 21[  143 25.58 

[21 - 24[ 217 38.82 

[24 - 27] 199 35.60 

Gender  

Male 435 77.82 

Female 124 22.18 

Place of residence  

Urban 84 15.03 

Rural 475 84.97 

 
Table 2. Distribution of incidence rates and median survival times by blood donors (n = 559) cha-
racteristics at RBTC/O from 2008 to 2017. 

Characteristics Donors-years (D-Y) Incidence rate (per 1000 D-Y) Median survival time (months) 

Gender  

Male 47,747.79 9.11 76.9 

Female 10,889.69 11.39 73.63 

Ages groups  

[18 - 21[ 37,962.89 8.19 80.30 

[21 - 24[ 17,609.89 10.11 55.60 

[24 - 27] 3064.69 22.84 27.63 

Place of residence  

Urban 52,104.29 9.12 76.53 

Rural 6533.19 12.86 61.76 

Total 58,637.499 9.53 75.73 
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The incidence of HBV was 2.58% (311/12,046), 2.13% (178/8345) and 2.25% 
(70/3103) respectively in donors under 21 years old, 21 to under 24 and 24 years 
old and over (p < 0.001; Chi2 = 70.05). Among male donors, 435 out of 16,735 
(2.60%) incident cases of HBV were recorded compared to 124 out of 6759 
among female donors (p = 0.024; Chi2 = 5.08). 

According to the place of residence, the incidence of HBV was 2.36% 
(475/20,147) among blood donors residing in urban areas compared to 2.51% 
(34/3347) among those residing in rural areas (p = 0.0068; Chi2 = 7.33). 

3.3. Estimation of the Survival Function of AgHBs Seroconversion 

The overall survival function was 90.13% at one year and dropped to 57.96% at 5 
years. The shortest HBsAg seroconversion time was 2.7 months and the longest 
was 107.12 months. The median survival time (the time after which 50% of 
HBsAg seroconversions have already occurred during the follow-up period) was 
75.73 months (Figure 2). 

The survival function was 90.98% at one year and dropped to 63.83% at 5 
years in donors aged 18 to less than 21 years, 92.38% at one year, 41.37% at 5 
years in those aged 21 to less than 24 years and 78.54% at one year, dropping to 
17.05% at 5 years in blood donors who were at least 24 years old. The log-rank 
test was 70.04 and p-value < 0.0001 (Figure 3). 

3.4. Factors Associated with HBsAg Seroconversion 

The risk of seroconversion was statistically related to the donor’s age with a 1.30 
and 2.49 times higher risk respectively for blood donors between 21 and under 
24 years old (p = 0.007) and over 24 years old (p < 0.001) compared to donors 
under 21 years old. The risk of seroconversion decreased among blood donors 
from the 10th blood donation onwards (Table 3). 

 

 
Figure 2. Kaplan-Meier survival function plot of HBsAg-related seroconversion in blood 
donors from 2008 to 2017 at regional blood transfusion center of Ouagadougou, from 
2008 to 2017. 
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Figure 3. Kaplan-Meier survival function plot of HBV-related seroconversion by donor 
age at first donation from 2008 to 2017 at regional blood transfusion center of Ouaga-
dougou. 

 
Table 3. Cox multivariate regression model applied to the effect of blood donors (n = 
559) gender, age, residence, and number of donations on HBsAg seroconversion among 
blood donors at RBTC/O from 2008 to 2017. 

Socio-demographics  
characteristics 

Hazard ratio (HR) p-value 
Confidence 

interval (CI) 95% 

Gender of blood donors  

Male 1 - - 

Female 1.108 0.325 [0.903 - 1.359] 

Ages groups (years)  

[18 - 21[ 1 - - 

[21 - 24[ 1.302 0.007 [1.074 - 1.579] 

24 et plus 2.485 <0.001 [1.893 - 3.262] 

Place of residence  

Urban 1 - - 

Rural 1.118 0.362 [0.879 - 1.421] 

Number of blood donations  

[2 - 9] 1 - - 

[10 - 19] 0.583 0.006 [0.397 - 0.858] 

[20 - 25] - - - 

>25 0.387 0.344 [0.054 - 2.765] 

Log Rank Test = 1774.48; p-value < 0.0001. 
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4. Discussion 

Our study determined that the incidence rate of HBV infection in blood donors 
was 9.53 cases per 1000 D-Y. The median seroconversion time was 75.73 months 
with a 2.5 times higher risk of seroconversion in donors over 24 years old com-
pared to those under 21 years old (p < 0.0001). This risk decreased significantly 
with the number of blood donations made. 

This study is the first of its kind among blood donors in Burkina Faso. It pro-
vides information on the risk of HBsAg seroconversion and associated so-
cio-demographic factors. This can guide blood donors selection policy at the 
NBTC. However, our study has some limits. First, the failure to take into ac-
count certain potentially explanatory variables such as the site of blood dona-
tion, level of education, socioeconomic level, occupation, medical background, 
etc. This can limit the exact knowledge of the range of risk factors that could be 
associated with HBsAg seroconversion. In addition, the high number of people 
lost to follow-up (early renouncement of blood donation), the lack of confirma-
tory testing of HBsAg serological results, and the transient nature of HBsAg in 
blood (seroconversion to HBsAg and subsequent recovery prior to blood dona-
tion) may have limited the extent of testing. 

4.1. Incidence of HBsAg Seroconversion  

Among the 23,494 blood donors, 559 seroconversions to the HBsAg were ob-
served, for a cumulative incidence of 2.38%. The incidence rate was 9.53 per 
1000 D-Y and increased with the age of the blood donors. These results are 
higher than those of YOODA et al. [3] who reported 316 cases (1.99%) of sero-
conversions to HBsAg and NAGALO et al. [7] who reported 1.66% in their stu-
dies covering the periods 2015-2017 (i.e. 3 years) and 2009 respectively. In the 
Democratic Republic of Congo (DRC), KABINDA et al. [8] found an incidence 
of 2.05% (37/1804) over the period 2010-2012, results close to ours. Both the 
YOODA et al. and NAGALO et al. studies were conducted in the same blood 
transfusion centre as ours, but included a wider age range of donors (17 - 65 
years) than in our study (18 - 27 years), which partly explains the disparities 
found. 

Indeed, the blood donors included in our study were all closer in age to ado-
lescents’ first sexual experiences, which occur in a context of low levels of know-
ledge about sexuality and sexual and reproductive health, leading to risky beha-
viors and practices [9]. 

In addition, the broader time span of our study (10 years compared to three 
and one year in the other two studies) could be another explanation, in that the 
longer the follow-up time, the higher the risk of seroconversion. Furthermore, 
our study included a larger study population with 1.5 times and 5 times that of 
YOODA et al. and NAGALO et al. respectively. 

Even, the low incidences observed in the other two studies would be due to 
constant efforts to raise awareness and popularise vaccination against the hepati-
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tis B virus during the last decade. 
The incidence rate of HBV infection among blood donors in our study was 

9.53 HBsAg seroconversions per 1000 D-Y. This rate was lower than that found 
by NAGALO et al. [10] which was 50.39 per 1000 D-Y in 2009 in a study con-
ducted in three regional blood transfusion centers in Burkina Faso and that 
found by TOURE-FALL et al. [11] with 66.78 per 1000 D-Y between 2003 and 
2005 in Dakar, Senegal. These results could be attributed to the difference in se-
roprevalence of viral hepatitis B both between and within countries but also be-
tween age groups of blood donors and to screening techniques for HBsAg used 
on blood donations. 

However, this incidence is much higher than that observed in France by 
PILLONEL et al. [12] who reported an incidence rate of 0.72 per 100,000 D-Y 
for HBV between 2008 and 2010 among blood donors. These data reflect the 
strong differences in hepatitis B seroprevalence between France (low HBV en-
demicity area) and Burkina Faso (high HBV endemicity area), the effectiveness 
of medical screening of blood donors (performed by medical personnel in 
France) and differences in HBsAg screening techniques. 

Improving blood transfusion safety in a context of high endemicity of HBV 
infection requires the implementation of new blood donors recruitment strate-
gies to recruit and retain lower-risk donors, improve the pre-donation medical 
selection of blood donors, and vaccinate the entire population, particularly those 
of age to give blood, in order to maintain a sufficient pool of “safe” blood do-
nors. 

4.2. Factors Associated with HBsAg Seroconversion in Blood  
Donors  

The instantaneous risk or Hazard ratio (HR) of becoming HBsAg-positive was 
1.302 times higher among blood donors aged 21 to less than 24 years old (p = 
0.007; CI [21; 24]: [1.074; 1.579]) and 2.485 times higher among those aged 24 
years old and older (p < 0.001; IC ≥ 24 ans: [1.893; 3.262]). 

These results are similar to those of NAGALO et al. [13] who found a risk of 
1.48 times higher (p = 0.015) increased risk (p = 0.015) among donors aged 20 - 
29 years and 1.30-fold (p = 0.127) among blood donors under 20 years of age. 

Our results are similar to those of NAGALO et al. [13] who found a risk of 
1.48 times higher (p = 0.015) in donors aged 20 to 29 and 1.30 times (p = 0.127) 
in blood donors under 20 years. 

The instantaneous risk or Hazard ratio (HR) of becoming HBsAg-positive was 
1.302 times higher among blood donors aged 21 to less than 24 years old (p = 
0.007; CI [21; 24]: [1.074; 1.579]) and 2.485 times higher among those aged 24 
years old and older (p < 0.001; IC ≥ 24 ans: [1.893; 3.262]). These results are 
similar to those of NAGALO et al. [13] who found a risk of 1.48 times higher (p 
= 0.015) among donors aged 20 to 29 years old and 1.30 times (p = 0.127) among 
blood donors under 20 years old. 
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This could be explained by the persistence or even intensification of the adop-
tion of risky behaviors over time. These results would also suggest that the adop-
tion of sexual behaviors at risk is more frequent with age because of financial 
independence or autonomy with the acquisition of stable employment and more 
consistent income. 

Awareness-raising must be continuous on actions to prevent HBV infections 
such as strict compliance with universal hygiene measures, disinfection and ste-
rilization measures for blunt, sharp and cutting materials, the use of single-use 
materials, sexual education and especially vaccination against HBV. 

The risk of HBsAg seroconversion was 1.108 times higher for female donors 
compared to male donors, but this difference was not statistically significant (p = 
0.325). Our results are confirmed by those of PILLONEL et al. [12] in France 
and MWENEBITU et al. in the DRC [14] who found no gender difference in 
HBV infection. These results would suggest that male blood donors are as ex-
posed to HBV infection as female blood donors. 

In contrast, the results of the NAGALO et al. study [13] in Burkina Faso in 
2009 reported a statistically significant difference (Odds ratio = 1.47; p < 0.001) 
in the occurrence of HBV infection in male versus female blood donors. Actions 
for the prevention and management of blood transfusion-transmitted infections 
should therefore concern both men and women. 

Regarding the place of residence of blood donors, no significant association 
was found between urban and rural blood donors in the occurrence of HBsAg 
seroconversion (HRrural = 1.118; p = 0.362). Unlike our study, NAGALO et al. 
[13] found a higher risk in rural areas (Odds ratio = 1.54; p < 0.001). 

These results prove that hepatitis B affects both urban and rural areas. The 
involvement of administrative authorities, opinion leaders, religious and custo-
mary leaders, youth and women’s associations in the promotion of blood dona-
tion and the adoption of lower-risk behaviors could strengthen the adequate and 
regular supply of safe blood products. 

Finally, the risk of becoming HBsAg-positive among blood donors decreased 
with the number of blood donations (Hazard ratio = 0.583; p = 0.006). This 
finding has been made in the literature, supporting the idea that loyal and regu-
lar blood donors are less at risk of transfusion-transmissible infections [14]. The 
emphasis should then be on recruiting and especially retaining blood donors in 
order to meet the needs for quality blood.  

This study showed the increase in the age of blood donors was significantly 
associated with the incidence of viral hepatitis B among blood donors, while in-
creasing the number of blood donations among blood donors decreased the risk 
of becoming HBsAg positive. 

5. Conclusions 

The incidence rate of HBV infection remains high among blood donors with 
9.53 seroconversions per 1000 D-Y. The HBsAg seroconversion is statistically 
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associated with the increase in age of blood donors, but decreased with the 
number of blood donations.  

Continuous improvement in blood transfusion safety is a concern for health 
authorities and blood transfusion staff. It requires the recruitment and retention 
of “safe” blood donors, their accountability and education. 

The implementation of blood donors’ vaccination program would reduce the 
incidence of HBV infection among blood donors and increase the availability of 
blood products. Further studies on other risk factors, factors associated with 
HBV infection, and behavioral studies of blood donors could allow a better de-
scription of viral hepatitis B among blood donors in Burkina Faso. 
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