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 Blood transfusion saves millions of lives worldwide each year, yet 

transfusion recipients are at risk of infection with blood-borne pathogens. 

HTLV-1 is an oncovirus, causing adult T cell leukemia, that can be 

transmitted through blood transfusion. The objective of this study is to 

determine the epidemiological profil and seroprevalence of HTLV1 in a 

population of blood donors in Congo. This cross-sectional study recruited 

169 family, regular, and volunteer blood donors. At the time of donation, 4 

ml of whole blood was collected in dry tubes, the serum obtained after 

centrifugation was used for routine serological analysis (HBV, HCV, 

Syphilis and HIV), and HTLV-1by the ELISA (Enzyme Linked 

Immunosorbent Assay) technique. The seroprevalence of HTLV-1 was 

4.14% among Congolese blood donors in Pointe-Noire. In this population 

of positive donors, the age group most represented was 31-40 years old 

(57.14%). The presence of HTLV-1 antibodies tended to be higher in males 

than females (4,25 % versus 3,57 %) without statistical 

significance(p=1,00), with a predominance of volunteer donors (85.71%). 

The presence of this virus in blood bags remains a risk for blood transfusion 

recipients, particularly for people living with HIV and sickle cell disease. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

Each year, more than 90 million units of blood are collected worldwide [19]. Ensuring good hemovigilance 

remains a major public health problem in sub-Saharan Africa, and more particularly in the low-income 

countries of the African continent [12]. This problem is due to inadequacies in the various national blood 
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transfusion programs, which have inadequate infrastructures and limited financial resources, despite the 

availability of qualified personnel [21]. Regardless of the benefit of blood transfusion, every transfused 

patient is likely to contract a post-transfusion infection [20]. The most significant post-transfusion infections 

are viral in origin [10]. 

 

The HTLV-1 virus, belonging to the family of retroviruses, was the first oncogenic retrovirus discovered in 

humans in 1980 by the GALLO team [11]. HTLV-1 is primarily the etiologic agent of adult T-cell 

leukemia/lymphoma (ATL) and chronic myelopathy (TSP/HAM) [7]. ATL is a malignant 

lymphoproliferation with a poor prognosis, characterized by the integration of one or more HTLV-I 

proviruses that are sometimes defective in the tumor cells (CD4+, CD25+, HLA DR+). 

 

It is estimated that 5 to 10 million people worldwide are infected. There are areas of high endemicity, with 

more than 2% seroprevalence in the adult population, such as southern Japan, intertropical Africa, especially 

Central Africa (Cameroon, Gabon, DRC, CAR), the Caribbean region and surrounding areas, Central and 

South America, some regions of Melanesia and the Middle East (northeastern Iran) [1]. 

 

Epidemiological surveillance of blood donors allows monitoring of the prevalence and incidence of blood-

borne infections, identification of potential new risk factors, and assessment of the residual risk of 

transmission of these infections through transfusion. Blood donors were chosen as the study group because 

they are a major source of contraction, spread and maintenance of HTLV-1 infection in the population. 

Therefore, prophylactic measures for them will have a significant strategic impact on reducing the spread of 

HTLV-1.  

 

Prevalence studies in Gabon and the Democratic Republic of Congo show that Central Africa is an area of 

high HTLV-1 prevalence with rates up to 10% [3]. In 1990, a study conducted in the LIKOUALA and 

SANGHA regions of the Republic of CONGO in a general population of natives and Bantus, showed that the 

prevalence of HTLV1 was 8.3% and 5.5% respectively. And since then, no study on this virus has been 

carried out [15]. 

 

The epidemiology of this retrovirus in Black Africa is very poorly known [18]. In CONGO, only hepatitis B 

(HBV), hepatitis C (HCV) and HIV are screened on blood bags for blood safety monitoring. This shows that 

a more efficient sero-surveillance system should be put in place to reduce the risk of infection. Our study 

aims to determine the seroprevalence of HTLV-1 and to present the epidemiological profile of blood donors.  

 

2. MATERIALS AND METHODS 

 

2.1 Participants and sample collection 

This is a descriptive, cross-sectional study with prospective sampling. This study took place over a period of 

six (6) months, from June to November 2018, at the Inter-Departmental Blood Transfusion Center (C.I.D.T.S) 

of Pointe Noire and at the General Hospital of Loandjili (HGL), in the service of the medical and 

morphological analysis laboratory. We targeted in this study a population of blood donors of the C.I.D.T.S 

of Pointe Noire, whose age was between 18 and 62 years. 

 

The sampling method was a simple random draw among unscreened blood donors. At the time of blood 

collection, 4 ml of blood was collected in dry tubes, and the serum obtained after centrifugation was used for 

routine screening for HBV, HCV, Syphilis, and HIV pathogens. Then, blood samples were aliquoted into 1.5 

ml Eppendorf tubes and stored at -24°C in the HGL laboratory. The study samples consisted of blood donors 
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who were negative for routine screening, divided into three groups (volunteer donors 53, family donors 43, 

regular donors 73). Thus, 169 samples were included for HTLV-1 serology testing. Data collection was based 

on a standardized survey form that was prepared in advance. 

 

2.2 Ethical Statement 

This study was conducted in accordance with the standards of research ethics of health sciences, with the 

approval of the internal ethics committee of the CNTS (N0: 0190/MSP/CNTS/DG/DT/18), seconded by a 

research certificate issued by the Faculty of Health Sciences of the Marien Ngouabi University (N0: 62/ 

UMNG.FSSA. V-DOY), and research authorizations from the CIDTS and the Loandjili General Hospital. 

Participation was voluntary, results were confidential, and data processing was anonymous. Written consent 

was obtained from all participants. 

 

2.3 Serological testing for HTLV-1 

All samples were analyzed for the presence of anti - HTLV-1 antibodies with the ELISA TEST KIT KEWEI®, 

China, on custom order. This ELISA test is an enzyme-linked immunosorbent assay for the qualitative 

detection of antibodies to human T-cell lymphotropic virus type 1 in human serum or plasma. It is intended 

to screen blood donors and aid in the diagnosis of clinical conditions related to HTLV-1 infection. The assay 

was performed according to the manufacturer's instructions. Positive and negative controls were included in 

each assay. All samples were processed with the same protocol according to the manufacturer's instructions 

and the results interpreted as follows: VS= CN +0.18. The specificity of this test is 99.95%, the sensitivity is 

100%. Positive or doubtful cases were confirmed by a second HTLV-1 specific ELISA kit. 

 

2.4 Statistical analysis 

Statistical analysis was carried out using IBM SPSS Statistics 22 and Excel 2013 for data processing and the 

elaboration of figures. The Chi-square test and the Fischer test were used for the comparison of qualitative 

variables. The significance level was considered when the p value is inferior to 0.05 (P < 0.05). 

 

3. RESULTS  

 

3.1 Sociodemographic characteristics of blood donors.  

In total we collected 169 donations. The socio-demographic analysis of the donors indicates that the most 

represented age group was 18-30, i.e., 49.7% of study population. The mean age was 32 ± 9 years with 

extremes from 18 to 62 years (Table I). The male sex was the most predominant with a frequency of 83.4%, 

and a sex ratio (M/F) of 5.03. Among the donor groups, regular donors represented the majority, 73 (43.2%) 

regular donors out of 169 donors. 

 

3.2 HTLV-1 seroprevalence. 

Among the 169 donations screened, seven (7) donors were positive for Anti-HTLV-1 antibodies. The 

seroprevalence of HTLV-1 was 4.14% (Figure 1). 
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Figure 1: Relative frequency of Anti-HTLV-1 Ac carriage in blood donors 

 

The presence of HTLV-1 antibodies tended to be higher in males than females (4,25 % versus 3,57 %) without 

statistical significance(p=1,00). The majority of anti-HTLV-1 positive donors were volunteers (85.7%), with 

a positive correlation (p=0.004). The most represented age group in HTLV-1 positive patients was 31-40 

years (57.1%), there was no statistically significant correlation (P=0.43) (Table 1) 

 

Table 1: Sociodemographic and medical data by HTLV-1 serostatus in 169 recruited blood donors. 

 
Characteristics 

Total HTLV-1 seropositive HTLV-1 seronegative P 
Value 

<0,05 
= * 

No. (%) No (%) No (%)   

All 169 7 4,1 162 95,9   

Age group, year        

18-30 84 (49,7) 3 42,9 81 50  

 

0,43 

 

31-40 61 (36,1) 4 57,1 57 35,2 

41-50 15 (8,9) 0 0 15 9,3 

> 50 9 (5,3) 0 0 9 5,5 

Gender        

Male 141 (83,4) 6 85,7 135 83,3  

1,00 

 

Female 28 (16,6) 1 14,3 27 16,7 

Type of donors        

Volunteer 53 (31,4) 6 85,7 47 29  

0,004 

 

* Family 43 (25,4) 0 0 43 26,5 

Régular 73 (43,2) 1 14,3 72 44,5 

An asterisk - * - if the p-value is less than 0.05 (5%): significant result. 

 

4. DISCUSSION 

Our study aims to determine the seroprevalence of HTLV-1 and to present the epidemiological profile of 

blood donors in order to highlight the importance of systematically screening for HTLV-1 in a blood donor 

population. In the present study, 169 blood donors were included, with a majority of male blood donors 

(83.4%), with an M/F sex ratio of 5.03. These observations might be explained the physiological constraints 

on women, such as the menstrual cycle and certain obstetric factors, including pregnancy, are limiting factors 

for women in donating blood, as suggested in previous studies [9], [16], [17]. This could explain the male 

4,1…

95,86%

HTLV-
1(+)
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predominance of blood donors in our study. In our series, the seroprevalence of HTLV-1 was 4.14%, which 

is higher than those of [13] in Guinea Bissau (3.6%), [14] in Tanzania (0%), [22] in Ivory Coast (1.8%), [2] 

Ghana (0.7%), [8] in Benin (1.5% and 0% in the general population and blood donors respectively) [6] in 

Dakar/Casamance (0.16%/0.94%). However, it is lower than those obtained by [15] in the general population 

of indigenous and Bantu people (8.3% and 5.5%) in the departments of Likouala and Sangha in Congo. This 

difference could be explained by the fact that our study focused on blood donors, in contrary to the other 

studies on general population. The seroprevalence rate was significantly higher in rural areas than in urban 

areas [4]. In our study the presence of HTLV-1 antibodies tended to be higher in males than females (4,25 % 

versus 3,57 %) without statistical significance(p=1,00). These results are similar to those of [23] who reported 

that 32 (3.2%) of the blood donors tested positive for anti-HTLV I/II antibodies. All positive cases were male. 

Our results are contrary to those of [13], in a series of 2127 people from 304 randomly selected houses in 

Guinea Bissau, the seroprevalence of HTLV-1 was 2.2% in men and 4.7% in women. This difference could 

be explained by the fact that our study focused on blood donors, contrary to the study cited, carried out on 

the urban population in Guinea-Bissau. Voluntary donors appeared to have a higher seroprevalence (6/7, 

85.7%) than the other categories (11.32% versus 1.63%) (p=0.004), which is similar to the results of [5] who 

reported a predominance of HTLV- 1 positive cases in voluntary donors (2.4% versus 0.8% in family donors). 

In our study, the most affected age group among blood donors was 31-40 years (4/7, 57.1% of the anti-HTLV-

1 positive population), the difference being statistically insignificant. These results are similar to those of [2] 

who reported that one-third of positive cases in the same age range as in our study among blood donors were 

most affected by HTLV-1. This predominance of anti-HTLV-1 antibody donors could be explained by the 

fact that young people would be exposed to high-risk sexual practices, such as having unprotected sex with 

multiple partners, or engaging in intravenous drug use. This study has some limitations(i) the sample size was 

relatively small; (ii) the ELISA technique used is less sensitive than the molecular technique, such as PCR 

for confirmation, viral load to assess the risk of leukemia in carriers, gene expression or genotyping.  

 

In conclusion, this seroprevalence, although low compared to the previous study by [15] in the general 

population of indigenous and Bantu people in the departments of Likouala and Sangha in Congo, suggests 

that the risk of HTLV-1 transmission by transfusion should be taken into account in Pointe-Noire, which will 

contribute to improving transfusion safety. This is especially true for recipients of blood donations such as 

people living with HIV and sickle cell disease. Further studies should be conducted using a more sensitive 

technique such as Western blot or PCR to determine the seroprevalence and subtypes of HTLV-1 circulating 

in the general population. 
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