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ABSTRACT 

Background: The seroepidiology of transfusion transmissible infections (TTIs) is generally 

lowly reported in many rural settings of Africa particularly in the Democratic Republic of Congo 

(DCR). 

Objective: The objective of this study is to assess the sero-epidemiology of TTIs amongst 

voluntary blood donors at the Health Center of Reference, Eringeti-D.R.C. 

Methodology: This was a cross-sectional retrospective study of blood bank records carried out 

between 1st January and 31th December on 139 voluntary blood donors at the haematology 

laboratory of the Health Center of Reference, Eringeti-D.R.C. 

Results: One hundred and thirty nine out of 961 blood donors were found to have TTIs 

(prevalence 14.5%) majority of whom were males (61.1%) and aged between 17 years and 

above. Most of the patients with TTIs were from the village of Eringeti, single and farmers 

without any level of education. Syphilis, Hepatitis B virus, HIV and the Hepatitis C virus were 

more represented with 38.1%, 30.2%, 20.1% and 11.5 % respectively followed by HIV-

confection with syphilis, hepatitis B and syphilis -Hepatitis B and C in the same proportion of 

0.7%.each respectively. The former donors were no longer affected by the TTIs with 55.4%.   

Conclusion: Blood safety with respect to TTIs is a still key health problem and enormous efforts 

are required to effectively organize blood safety interventions in the rural eastern part of D.R.C. 

Recommendation: The establishment of a safe supply of blood and the provision of stable 

funding for blood safety activities at the Health Center of Reference, Eringeti-D.R.C could 

improve the quality of blood product distributed to the population in this rural setting. 
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INTRODUCTION 

Blood transfusion as one of the most sensitive activities in the health care system may be life-

saving and play contribute in the care and wellbeing of patients but it also carries risks of 

transmitting blood borne pathogens [1][2]. Interventions in Blood safety therefore concerns all 

stages of the transfusion chain, from the collection of blood products to the monitoring of post-

transfusion recipients including the epidemiological monitoring of donors [3, 4, 5]. 

In the early 90’s, it was estimated that, up to 10% of HIV could have been due to contaminated 

blood transfusions but as at today, blood contaminated with HIV is reported to be responsible for 

only 5% of HIV infections in Africa [6]. 

Globally, there are significant variations in the extent to which testing is performed as well as the 

strategies adopted for this screening, the overall quality and effectiveness of such blood 

screening process. In some countries, recipients of blood and blood products are exposed to 

unacceptable risk of transfusion transmissible pathogens because quality screening tests are not 

satisfactorily in place. [7]. [8]. 

The 2007 World Database of the World Health Organization (WHO) on Blood Safety (GDBS) 

reported that, of the 155 countries reportedly practicing HIV testing on 100% of blood donations, 

only 71 realize a guaranteed quality screening [9]. According to WHO, 5 to 10% of HIV 

infections worldwide are transmitted by transfusion of blood or blood products. An even greater 

number of labile blood product recipients are contaminated with hepatitis B and C, Treponema 

syphilis and other infectious agents [10]. 

More than 3 million units of blood donations are collected each year in France and these are 

subjected to quality screening of all known active infections transmitted through blood; viral 

hepatitis, syphilis, HIV, Human T cell lymphotrophic Virus (HTLV), Chagas disease and malaria 

[11]. 

In Africa, research works are often limited to local initiatives which hardly represent generalized 

conclusions for the region. [12, 13] At the National Blood Transfusion Center in Bamako, all 

blood units are tested for HIV, hepatitis B, hepatitis C and syphilis since 2004 and the prevalence 

for these TTIs in 2007 were 2.6%, 13.9%, 3.3% and 0.3% respectively. [14] In D.R.C, the 
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transfusion system is a colonial legacy. The political and socio-economic crisis that the country 

has been experiencing for some decades has led to a profound disruption of its socio-economic 

development, particularly its sanitary apparatus [15]. The transfusion system is also affected as it 

is still  at the implementation phase. In the period between 2001 to 2012, there were 112,882 

volunteer blood donors mobilized, more than 80% of safe blood products and over 80% of needs 

covered. Furthermore, 89 688 HIV infections were averted. During the same period, 8461 people 

have been trained in blood transfusion. With blood safety practice, there has been a regression of 

viral markers. Thus, HIV prevalence declined from 4.7% to 2.1% between 2001 and 2012; while 

hepatitis B declined from 7.1% to 3.5% and hepatitis C declined from 11.8% to 2.3% between 

2004 and 2012 [16]. 

A study at the Blood Transfusion Center in Kisangani in  2007 showed that, about 3390 blood 

donors, 159 (4.7%) had the risk of transmitting HIV, 182 (5.4%) hepatitis B and 126 (3.7 %) 

syphilis [17]. 

Relatedly, a recent study among blood donors in Kalemie showed that, of 13,500 donors 

surveyed from January to December 2013, 293 (2.2%), 198 (1.5%) and 140 (1%) risk 

respectively transmitting HIV virus, hepatitis virus B and C [18]. 

From the above, blood transfusion remains a risk therapy and a major public health problem in 

our communities where we do not yet benefit from all the technological advances associated with 

blood safety. 

Given the paucity of data on blood safety monitoring in the rural eastern part of D.R.C, this study 

aims to assess the sero-epidemiology of transfusion transmissible infections in voluntary blood 

donors at the Health center of Reference, Eringeti-D.R.C. 

MATERIAL AND METHODS 

Study Middle 

Our study was conducted in the laboratory service of the Health Center of Reference Eringeti 

located in the village of Eringeti located in the North Kivu province of Beni territory in the 

north-Eastern part of DCR. It is a village 60 km north-east of Beni, town in the Oicha health 

area, along the border with the province of Ituri. 

The laboratory service of Health Center of Reference Eringeti consists of a single room, with 

hematology and parasitology department. It has two electric microscopes, a centrifuge and a 

freezer.  
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Methods 

This was a cross-sectional retrospective study, covering a period from 1st January to 31th 

December 2017. This study involved 139 voluntary blood donors. The sample was 

comprehensive. The information for each voluntary blood donors was collected on the laboratory 

register with the following elements: gender, age, address, marital status, occupation level of 

study and type of donation. Testing was done using different markers. The technique was to 

identify antibodies against the pathogen sought using the rapid diagnostic test (RDT) strips. 

These were composed of two parts: the first to confirm the validity of the test and the second for 

the specific properties, the test. Thus, in case of positive test, a red thong should appear in the 

first and second zone. If negative, the red strap should only appear in the first zone. Data entry 

and analysis was performed using the EPI INFO software version 3.5.4. The standards of ethics 

were respected in carrying out this work. Confidentiality was guaranteed for voluntary blood 

donors participating in the study. 

 

RESULTS 

1. Prevalence of Transfusion Transmissible Infections (TTIs) among voluntary blood 

donors in the laboratory service of Health Center of Reference Eringeti-D.R.C. 

During our study period, 961 voluntary blood donors were found in the laboratory service of 

Health Center of Reference Eringeti among which 139 had transfusion transmissible 

infections, the prevalence was 14.1%. 

2. Socio-demographic Characteristics of voluntary blood donors infected with 

transfusion transmissible infections 

The table below replied voluntary blood donors based on their socio-demographic 

characteristics. 

Table I. Distribution of voluntary blood donors according to their socio-demographic 

characteristics 

Characteristics  Number Percentage 
Sex    
Female 54 38.9 
Male 85 61.1 
 
Age in years 

  

Less than 20 years 75 54 
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21-30 27 19.5 
31-40 24 17.2 
41-50 13 9.3 
 
Occupation 

  

Farmer 83 59.7 
Student  34 24.5 
Military  18 13 
Teachers  4 2.8 
 
Level of Education 

  

No level of Education 65 46.7 
Primary  44 31.6 
Secondary  30 17.7 
University  0 0 
 
Marital status 

  

Married 27 19.4 
Single  95 68.4 
Divorced 17 12.2 
 
Address 

  

Eringeti 103 74.1 
Outside Eringeti 36 25.9 
 
 
Total  

 
 
139 

 
 
100 

 

 

 

3. Distribution of voluntary blood donors according on infections found in their blood. 

The table below replied voluntary blood donors based on transmissible infections through 

transfusion. 

Table II. Transfusion Transmissible Infections found. 

Transfusion Transmissible Infections found Number  Percentage 
Syphilis  50 36 
Hepatitis B 42 30.2 
HIV 28 20.2 
Hepatitis C 16 11.5 
Coinfection HIV-Syphilis 1 0.7 
Coinfection Syphilis, Hepatitis B and C 1 0.7 
Coinfection hepatitis C- syphilis 1 0.7 
Total  139 100 
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4. Distribution of voluntary blood donors according to the categories of donors 

The table below replied voluntary blood donors according to their category. 

Table III. Category of voluntary blood donors 

Categories of voluntary blood donors Effective Percentage 
Former  77 55.4 
New  62 44.6 
Total  139 100 

 

DISCUSSIONS 

This study has found the prevalence of Transfusion Transmissible Infections (TTIs) amongst 

voluntary blood donors at the laboratory service of Health Center of Reference Eringeti to be 

14.1%. 

In Butembo-D.R.C, about 2 984 blood bags collected in 2016 to the Blood Transfusion Center, 

59 (1.9%) were infected. This value is higher than that found in a study done in Kisangani on 

voluntary blood donors in 2007 [19]. However, it is less than that found in a study done in 

Kinshasa on three infectious markers: HIV, HBV and HCV 2013 [20]. 

Studies in Africa have shown that, the provision of blood donations to low-risk individuals 

remains insufficient in the wake of the relatively high prevalence of transfusion transmissible 

infectious amongst voluntary blood donors throughout the continent. [21] In a stud by Josiane 

Pillonel between 1992 and 2002, about 31 million collected voluntary blood donors, 23876 

voluntary blood donors were transfusion transmissible infectious with the frequency of 0.08% 

[22]. The observed decrease in the number of voluntary blood donors compared to our study is 

most likely multifactorial. The revision of transfusion indications, the evolution of surgical 

techniques in particular the development of endoscopic interventions and the development of 

autologous transfusion are factors explaining the decrease in the need for blood products [23]. 

In this research, males represent 95.7% of voluntary blood donors and majority of them were of 

lower age (20 years in 54% of cases), average age of 22 years and with extremes of years of 

donors as 17 and 50 years. The majority of them were single, without any level of education, 

farmers by occupation and living in the village of Eringeti respectively as reported in 

tables……..respectively68.1%, 46.7%, 59, 7% and 74, 1% of cases.  
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These results are explained by the fact that, this population is actively sexual, practicing unsafe 

and unprotected sex. The population of Eringeti is largely rural and ignorant of the practice of 

responsible sexuality. With the sale of agricultural products of their culture with the people from 

neighboring regions, this may be the main cause of sexual promiscuity and increasing TTIs in 

this population. 

Fifty nine bags of blood was infected by TTIs in Butembo, 43 of these were collected 

respectively from bachelor (in 76.8%); married (in 17.9%); and divorced (in 5.4%) [19]. 

Works on this theme were done in 2008 in seven countries [24] and in 2011 in 15 countries in 

Africa [25]. These studies suggest that, in many Transfusion Centers in sub-Saharan Africa, the 

voluntary blood donors with TTIs are usually young, with an average age of 26 years (17-60 

years) and males. 

In America, Murphy EL and his colleagues reported that a higher prevalence of TTIs were found 

amongst men than women and in the average age of 30-39 years [26]. 

It is clear from this work that syphilis, Hepatitis B virus, HIV and Hepatitis C virus were over 

represented with respectively 36%, 30.2%, 20, 2% and 11.5% followed by co-infections HIV- 

syphilis, hepatitis B,C and syphilis and  hepatitis C-syphilis in the same proportion is 0.7%.  

Tagny and colleagues, in their study in francophone African countries, reported that, the average 

sero prevalence of TTIs were 1.84% for HIV antibody, 7.21% for hepatitis B virus (HBV) the 

antibodies, 1.99% for hepatitis C virus (HCV) the antibodies and 1.60% for antibodies to 

Treponema pallidum [25]. 

In France, the incidence rates of HBV, HIV and HCV decreased significantly between 1992 and 

2000 except for hepatitis C virus for which the incidence continues to decline over the last period 

so that the Human Immunodeficiency Virus incidence was equal to or lower than that of hepatitis 

C virus until 1997-1999, it is now higher than that of hepatitis C virus [22]. This decrease in the 

number of donors and in parallel the number of donations in the last decade, the evolution of 

geo-demographic characteristics of the donor, the low prevalence and incidence of hepatitis B 

virus, hepatitis C virus and Human Immunodeficiency Virus compared to those observed in the 

population in general and decrease between 1992 and 2002 are all indicators of the selection of 

donors and its improvement during the study period. 

In DRC, a study done from 2001 to 2012 found that of 112,882 voluntary blood donors 

mobilized, 89,688 HIV infections have been avoided by the systematic qualification of blood 
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products. During the same period, 8461 people have been trained in blood transfusion and there 

was a decline in viral markers. Thus, HIV prevalence rose from 4.7% to 2.1% between 2001 and 

2012 while hepatitis B experienced a decline of 7.1% to 3.5% during the same period. For 

hepatitis C, the rate increased from 11.8% to 2.3% between 2004 and 2012 [16]. 

Other studies have reported that the prevalence among new voluntary blood donors  is consistent 

with those found in other populations. Moreover, comparisons of prevalence and impact with 

countries with similar criteria to those of France (England, Canada, and USA) show that the 

differences between the rates of the population of voluntary blood donors of these four countries 

are also found at the general population in these countries. Finally, if the improvement of donor 

selection over time has undoubtedly played a key role in decreasing the prevalence and impact, 

this change resulted probably also the preventive measures taken in the general population to 

avoid including new infections [22]. With the constant improvement of donor selection firstly, 

and secondly, to progress in the development of more sensitive screening tools and in the 

development of innovative screening measures blood components today present a very low viral 

risk [22]. 

The voluntary donation by subjects from low-risk group is associated with a lower prevalence of 

transfusion transmissible agents, and even more so that they are regular donors (they constitute 

24% of all donors).  

CONCLUSION 

Ttransfusion transmissible infections are a major public health problem in the village of Eringeti 

that deserves immediate resolution.  

The establishment of a blood bank, with full complement of recommended equipment and 

personnel is essential to safe transfusion at the Health Center of Reference Eringeti in order to 

improve and reduce the risk of transfusion. 
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