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Abstract: Syphilis is a bacterial infection caused by Treponema pallidum and its transmission through blood transfusion 

poses a considerable risk to transfusion safety. The aim of this study was to assess the prevalence of syphilis among blood 

donors in Brazzaville, Republic of Congo. This was a cross sectional study conducted from September 2022 to February 2023. 

Data were collected from the national blood bank in Brazzaville. A structured questionnaire was designed and presented to 

each donor at the time of sample collection. The demographic data, including age, gender, educational, occupation, marital 

status and types of donors were routinely collected. During the donation procedure, 5 mL of peripheral blood was collected in 

a sterile EDTA test tube. All the donor samples were screened by ELISA test. Out of the 2560 blood donors included, 2258 

donors (88.2%) were males while 302 (11.8%) were females. The mean age was 32±8.62 years. The overall prevalence of 

syphilis antibodies was 18 (0.7%). Majority of positive donors were females and in the age group 45-65 years, with a 

statistically significant correlation (p<0.05). Although, we found a high rate of syphilis carriage among donors in secondary 

education level, laborer, single and replacement donors, no significant relationship was found (p>0.05). This study provides 

crucial information on the epidemiology of syphilis among blood donors in Brazzaville and underscores the importance of 

strengthening screening and prevention strategies among this population. 
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1. Introduction 

Syphilis is a bacterial infection caused by Treponema 

pallidum (T. pallidum) and is one of the most common 

sexually transmitted infection around the world [1]. Although 

transmission is mainly sexual, syphilis can also be 

transmitted via contaminated blood and blood components [1, 

2]. Syphilis is a major public health problem worldwide, and 

its most dangerous form is neurosyphilis, which can cause 

sudden blindness, paralysis and even death if left untreated. 

Its importance is compounded by the fact that the risk of 

contracting HIV infection through sexual contact is increased 

3–5 times in people infected with syphilis [3]. According to 

the World Health Organization (WHO), 6 million new 

syphilitic infections occur each year, despite the existence of 

effective preventive and therapeutic measures [4]. In sub-

Saharan Africa (SSA), syphilis is widespread in the general 

population, and its seroprevalence among blood donors can 

reach 25% in some countries [5]. However, prevalence is 

highly dependent on the testing algorithm and test quality [6]. 

Blood donation is an important procedure that saves millions 

of lives. However, unsafe transfusion practices carry a risk of 
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transfusion-transmissible infections (TTIs). An unsafe blood 

transfusion is very costly in economic and human terms, not 

only for the recipients themselves, but also for their families 

[7]. Very few recent studies have been carried out on the 

epidemiology of syphilis in the Republic of Congo. Previous 

studies showed a seroprevalence of 15.1% in various 

populations of Brazzaville in 1990 [8]; in 2017, 3.92% in 

pregnant women [9] and 7.1% in men who have sex with 

men in 2019 [10]. The aim of this study was to assess the 

seroprevalence of syphilis among blood donors in 

Brazzaville, Republic of Congo. 

2. Material and Methods 

2.1. Study Design and Sample Collection and Analysis 

This was a cross sectional study conducted from 

September 2022 to February 2023. Data were as collected 

from the national blood bank in Brazzaville, Republic of 

Congo. A structured questionnaire containing dichotomous 

questions was designed and presented to each donor at the 

time of sample collection. The demographic data, including 

age, gender, educational, occupation, marital status and types 

of donors were routinely collected. 

During the donation procedure, 5 mL of peripheral blood 

was collected in a sterile EDTA test tube. All the donor 

samples were screened by enzyme linked immunosorbent 

assays (ELISA) (Bio-Rad SYPHILIS Total Ab) for T. 

pallidium infection. The testing process followed the 

technical operation procedures in National Blood Transfusion 

Center of Brazzaville. 

2.2. Statistical Analysis 

The data obtained was tabulated in a Microsoft Excel 

spreadsheet and analyzed using Social Sciences Statistical 

System (SPSS) version 21.0. Descriptive analysis was used 

to summarize the data on the basis of percentages and chi-

square tests. Bivariate analysis was performed to establish 

associations between sociodemographic and T. pallidum 

infection in blood donors. Odds ratios (OR) were calculated 

at 95% confidence intervals (CI). P-values < 0.05 were 

considered statistically significant. 

3. Results 

Sociodemographic data 

A total of 2560 blood donors were enrolled in the study 

having mean age of 32±8.62 years. The gender distribution 

of the blood donors showed that 2258 (88.2%) were men and 

only 302 (11.8%) were women. The age distribution of the 

surveyed showed that the highest proportion of donors was 

between 31and 45 years of age 1259 (49.2%), followed by 

18-30 years 941 (36.7%) and 46-65 years 360 (14.1%). 

Voluntary blood donors were 557 (21.8%) while 1626 

(63.5%) were family/replacement donors. The marital status 

of the study participants showed that majority of blood 

donors 595 (81.9%) were married or cohabiting. The level of 

education of the study subjects revealed that the majority of 

blood donors had higher level of education 1493 (58.3%) and 

that 1245 (48.6%) were professionals (Table 1). 

Seroprevalence of syphilis and association with study 

parameters 

The overall seroprevalence of syphilis antibodies was 0.7% 

(18/2560). The cross tabulation of sociodemographic 

characteristics of the blood donors with seropositivity of the 

syphilis showed that age group 46-65 (p<0.043) and gender 

(p=0.044) were significantly associated with the syphilis 

seropositivity. Despite the fact that we found a high rate of 

syphilis carriage in secondary education, laborer occupation, 

single donors and replacement donors, no significant 

relationship was found (p>0.05) (Table 2). 

Table 1. Sociodemographic characteristics of blood donors at Brazzaville, 

Republic of Congo. 

Characteristics n % 

Gender 
  

Female 302 11.8 

Male 2258 88.2 

Age groups (years) 
  

18-30 941 36.8 

31-45 1259 49.2 

46-65 360 14.1 

Education 
  

University/Graduate 1493 58.3 

Secondary 954 37.3 

Primary 113 4.4 

Occupation 
  

Shopkeeper 346 13.5 

Laborer 144 5.6 

Informal employee 360 14.1 

Government employees 1245 48.6 

Student 117 4.6 

Unemployed 348 13.6 

Marital status 
  

Married/Cohabiting 1865 72.9 

Single 695 27.1 

Blood donor type 
  

Family/replacement 1630 63.7 

Voluntary 554 21.6 

Regular 376 14.7 

n: number; %: percentage 

Table 2. Seropositivity of syphilis in relation to the demographic 

characteristics of donor population. 

Characteristics Prevalence (%) OR (95%IC) p-value 

Gender 
   

Female 5 (1.7) 2.90 (1.03-8.21) 0.044 

Male 13 (0.6) 1 
 

Age groups (years) 
   

18-30 3 (0.3) 1 
 

31-45 10 (0.8) 2.50 (0.69-9.12) 0.164 

46-65 5 (1.4) 4.4 (1.04-18.52) 0.043 

Education 
   

University/Graduate 7 (0.5) 0.17 (0.04-0.67) 0.012 

Secondary 8 (0.8) 0.31 (0.08-1.19) 0.087 

Primary 3 (2.7) 1 
 

Occupation 
   

Shopkeeper 2 (0.6) 0.67 (0.06-7.51) 0.749 

Laborer 3 (2.1) 2.47 (0.25-24.04) 0.437 

Traders 1 (0.3) 0.32 (0.02-5.20) 0.426 
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Characteristics Prevalence (%) OR (95%IC) p-value 

Professional 8 (0.6) 0.75 (0.90-6.05) 0.787 

Student 1 (0.9) 1 
 

Unemployed 3 (0.9) 1.01 (0.10-9.79) 0.994 

Marital status 
   

Married/Cohabiting 11 (0.6) 0.58 (0.22-1.51) 0.267 

Single 7 (1.0) 1 
 

Blood donor type 
   

Family/replacement 15 (0.9) 3.48 (0.46-26.45) 0.223 

Voluntary 2 (0.4) 1.36 (0.12-15,04) 0.803 

Regular 1 (0.3) 1 
 

OR: odds ratio; CI: confidence interval; 1: reference. 

4. Discussion 

Syphilis is a Sexually Transmitted Disease (STD) that 

represents a major public health problem spreading 

worldwide in developing countries [11]. In our study, 

18/2560 blood donors was found with syphilis antibodies, 

corresponding to the seroprevalence of 0.7%. According to 

several data in the literature, the rate of syphilis among 

blood donors varies considerably from one region of the 

world to another, and even within the same country, from 

one region to another. The rate found in our study is higher 

than that found by Ankouane et al., in Cameroon [12], Sarr 

et al., in Senegal [11] and Mayaki et al., in Niger [13] with 

0.2%, 0.04% and 0.4% respectively. Our result is lower 

than that of Bah et al., in Mali [14], Batina et al., in 

Democratic Republic of Congo [15] and Doungous et al., in 

Chad [16], who reported 5.4%, 3.7% and 4.9% respectively. 

These variations can be explained on the one hand by risky 

sexual behavior, sample size during surveys and donor 

selection criteria. On the other hand, the differences in 

sensitivity and specificity of the laboratory tests used by the 

researchers may also explain this situation. 

Our study indicates that the rate of syphilis is significantly 

higher in women donors than in men donors (p<0.05). This 

result is consistent with some previous studies performed 

among blood donors [16–18]. However, this result could be 

influenced by the configuration of our study, in which the 

number of women was not representative (11.8%). Some 

previous studies found that women were more likely to be 

affected by STDs partly because of the different physiology 

and anatomy of the genital organs between both sexes [18]. 

The seroprevalence in the 46-65 age group was higher than 

in other age groups (p<0.05). Furthermore, this result is also 

close to that reported by Mayaki et al., in Niger [13]. In 

contrast, this result differs from that of Doungous et al., in 

Chad [16], who reported an age range of 21-30 years old with 

higher seroprevalence rate, and Chen in China [18], who 

reported a 35-44 age group. This may be explained by the 

fact that young people are sexually active and at greater risk 

of contracting sexually transmitted diseases more than older 

people. 

In this study, the rate of T. pallidum antibody positivity 

decreased with increasing level of education. In similar 

studies performed by Singhal et al., in India and Zheng et al., 

in China [17, 19], the percentage of syphilis was highest in 

uneducated donors, while the lowest was observed in 

graduates. This phenomenon may be linked to the fact that 

when the level of education is relatively high, the rate of 

awareness of health knowledge is relatively high and the risk 

of infection is low. 

When considering the occupation, laborer was the most 

represented with 2.1%, followed by unemployed with 0.9% 

than other socio-professional groups. This result differs from 

that of Alharazi et al., in Yemen, who reported that 

participants working as military personnel had the highest 

level (3.0%) of antibodies against syphilis [20]. On the other 

hand, in the study performed by Chen et al., in China, 

farmers and government employees had the highest rate of 

seropositivity [18]. This could be explained by the high 

representation of the informal sectors, which predominate in 

professional activities. 

In the present study, the rate of syphilis was higher in 

family donors compared to other donor categories. However, 

no statistically significant relationship was obtained (p>0.05). 

Other authors have made the same observation [13, 14, 21]. 

Indeed, replacement blood donors may have limited 

knowledge or awareness about the risks and modes of 

transmission of syphilis. This may lead to a lower uptake of 

preventive measures such as condom use or regular screening 

tests. Insufficient education and awareness campaigns 

specifically targeting family members may contribute to the 

higher prevalence of syphilis. 

5. Conclusion 

This study provides crucial and updated information on the 

epidemiology of syphilis among blood donors in Brazzaville, 

and underscores the importance of strengthening screening 

and prevention strategies among this population. Further 

studies are needed to better understand the risk factors 

associated with this infection and to develop targeted 

interventions to reduce the prevalence of syphilis among 

blood donors. 
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