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AbstrAct

Aims: 
this study aimed to:
 –  Analyze the HIV residual risk of transfusion 

at the cNts of Lomé from January 2008 to 
December 2012

 –  Indicate future directions to strengthen 
blood safety.

Methods: 
the residual risk of HIV transmission by blood 
transfusion has been estimated by the indirect 
method proposed by scHrEIbEr. this method 
estimates the risk that a donation was made 
during the immunologically silent period. Using 
the incident cases, we calculated the incidence 
rates of HIV that multiplied by the duration of 
the serological window period gave the residual 
risk of transmission.
results:
blood donors included in study were a total of 16, 
042 over the five years. Males accounted for 79. 
37% and 64. 41% of donors were under 30 years. 
the number of cases of confirmed HIV was zero in 
2008, five in 2009, five in 2010, three in 2011, two 
in 2012. the residual risk (rr) was respectively 
1/17391 in 2009, 1/19342 in 2010, 1/43478 in 
2011 and 1/181818 in 2012. From 2009 to 2012, 
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the rr decreased by 10.45 times. conclusion: 
the residual risk was relatively high in 2009 but 
has gradually declined over ten times in 2012. A 
policy of blood donators and the orientation of 
the cNts towards new technologies such as the 
inactivation of the pathogens might contribute to 
reduce appreciably the rr of diseases transmitted 
by the blood.
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INtroDUctIoN

Blood transfusion is one of the ways of transmission 
of viral pathogens including HIV responsible of the 
acquired immunodeficiency syndrome (AIDS) [1]. 
Chronicity, potential complications and difficulties in the 
management of this disease make it a particularly critical 
issue for transfusion especially in sub-Saharan Africa 
(where TOGO is located) where its prevalence is enough 
high [1, 2]. The latest estimates of the epidemic shows that 
HIV prevalence in Togo was 3.4% in 2010 [3]. To ensure 
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blood safety at the CNTS of Lomé, a serological test of HIV 
is done on donations (after a rigorous selection during 
medical interviews of donors), making the transmission 
of HIV exceptional, but not nil. There is indeed a risk of 
transmission (residual risk) of HIV linked to the “window 
period” which is the incubation period during which 
the virus is undetectable in recently infected persons by 
serological tests tools.

In France the residual risk (RR) of HIV is very low, 
whereas it is very high in the countries of West Africa 
whose TOGO (it is 91 times higher in Senegal than France 
in 2003–2005 [4]. Indeed in TOGO efforts are made to 
improve blood safety. Hence the importance of our work 
which aims is to analyze the evolution of the HIV RR in 
transfusion at the CNTS of Lomé from January 2008 to 
December 2012.

MAtErIALs AND MEtHoDs

It is a retrospective cross-sectional study in donors 
of whole blood, volunteers and regular at CNTS, which 
have done at least two donations for which serologic 
tests for HIV, hepatitis B and hepatitis C, were negatives 
during the last donation, between 1 January 2008 and 31 
December 2012.

selection of donors
The selection of donors was clinical and biological and 

was based on the eligibility criteria, according to blood 
safety rules.

Clinical selection of donors: Donors able to donate 
blood were 18 years old at least and not more than 60 
years, weighing more than 50 kg, in apparent good health 
and having no contraindication to donate blood. The 
donors had to answer questions about their sexual habits.

Biological selection of donors: It is made after the 
biological qualification (screening) of blood in a first step 
at the CNTS. In a second step, all donors blood positive 
for HIV in CNTS are referred to the National Institute of 
Hygiene (INH) of Lomé for confirmation of results. Only 
positive cases at CNTS and INH are declared definitively 
positive.

Infection Screening in HIV CNTS: HIV screen 
was done during our study period with two reagent 
kits: either «Genscreen ULTRA HIV Ag-AB®» BIO-
RAD or “VIRONOSTIKA® HIV Uni-Form II plus O” 
BIOMERIEUX, depending on the availability of reagents. 
The validation of the HIV serology results at CNTS was 
made in accordance with the manufacturer’s validation 
criteria.

Confirmation of infection with HIV INH: The 
confirmation of HIV infection was made at INH according 
to the National HIV testing algorithm (Figure 1) [5]. 
Reagent kits used were: VIRONOSTIKA® HIV Uni-Form 
II plus O from BIOMERIEUX for test 1, Determine HIV-
1/2 ™ from ABBOTT for test 2 and HIV TRI-DOT® for 
test 3.

study Material
The equipment used had included: CNTS computerized 

database on donors and their donations, and the HIV 
status registers of INH.

study Method
Procedure of data collection: All information about 

donors including: the date of donations, age, sex, 
occupation and HIV serology were collected from the 
blood bank management and transfusion monitoring 
computer software “Transfuse CONTROL” used by the 
CNTS and HIV status registers of INH. These information 
were then rated on cards assigned to each donor.

Evaluation method of residual risk [2, 4]: The residual 
risk was assessed using the indirect method proposed 
by SCHREIBER, measuring on one hand the incidence 
rate of infection in the population of blood donors while 
taking into account on the other hand the duration of the 
“window period”.

SCHREIBER equation [4]:

RR = 
Incidence rate × duration of the window period 365

365

Figure 1: Screening protocol for HIV infection at INH of Lomé 
(National HIV testing algorithm).
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The duration of the “silent window” was obtained 
from the literature: Twenty-two (22) days for HIV [6].

The incidence rate was calculated from regular donors 
by comparing the number of incident cases per year 
divided by the number of person-years during the period 
of five years. Incident cases correspond to the number 
of cases of seroconversion, that is to say, the number 
of donors who, during the period of the five-year, have 
completed at least one negative donation followed by a 
donation confirmed HIV positive.

The number of person-year was calculated as the 
sum of the intervals in days between the first and the 
last donation made by all donors divided by 365. The 
incidence rate was then attached to one million persons-
years by a rule of three.

Data analysis: Our data were processed by EXCEL 
2007. Statistical analysis was performed using Epi Info 
3.5 software.

rEsULts

socio-demographic parameters
These parameters were consigned in Table 1: 
The study of the blood donor’s distribution by age has 

shown that donors under 30 years accounted for 64.41% 
during these five years. The blood donors over 50 years 
accounted for only 3.73%.

The distribution of donors according to their 
professions showed that more than half of the donors 
were students or apprentices, or a percentage of 55.82%. 
Private and public sector workers accounted for 40.53%.

Evaluation of residual risk
Incidence rate per 100,000 person-years 

Incidence rate can be seen in Table 2.
All the positive cases of HIV were confirmed VIH1. 

Incidence rate were decreased from 95,46 for 100,000 
person-years in 2009 to 09, 11 for 100,000 person-years 
in 2012.

Evaluation of HIV residual risk of transfusion from 
January 2008 to December 2012 HIV residual risk is in 
Table 3.

The residual risk of HIV decreased progressively 
from1/17391 in 2009 to 1/181818 in 2012.

DIscUssIoN

This study reports data of the evaluation of HIV 
transfusion RR in CNTS of Lomé from 2008 to 2012. The 
RR was relatively high but had gradually declined over 
ten times during the five years.

Donors who participated to the study were relatively 
young. Donors under 30 years accounted for 64.41%, 

Tabe 1: Number of HIV cases confirmed at the National Blood 
Transfusion Center (CNTS) of Lomé from January 2008 to 
December 2012.

Years

Number 
of 

donors sex

HIV 
cases 

confir-
med

Males % Females %

2008 1470 1117 75, 98 353 24, 02 0

2009 2266 1733 76, 48 533 23, 52 5

2010 2323 1765 75, 98 558 24, 02 5

2011 3152 2427 76, 99 725 23, 01 3

2012 6831 5690 83, 30 1141 16, 70 2

Total 16042 12732 79, 37 3310 20, 63 15

All confirmed cases of HIV seroconversion were HIV-1 positive.

Table 2: Evaluation of the incidence rate per 100 000 person-
years at the National Blood Transfusion Center (CNTS) of Lomé 
(Togo) from January 2008 to December 2012.

Years

Number 
of person-

years
Incident 

cases

Incidence rate for 
100 000 person-

years

2008 3290, 51 0 00, 00

2009 5237, 65 5 95, 46

2010 5828, 32 5 85, 79

2011 7852, 56 3 38, 20

2012 21957, 15 2 09, 11

Table 3: Evaluation of HIV residual risk of transfusion at the 
National Blood Transfusion Center (CNTS) of Lomé (Togo) 
from January 2008 to December 2012.

Year
residual risk (for 

100000 donations)
residual risk

(for 1 donation)

2008 0 0

2009 5, 75 1/17391

2010 5, 17 1/19342

2011 2, 30 1/43478

2012 0, 55 1/181818

From 2009 to 2012 the RR decreased by 10.45 times.
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while the donors over 50 years old accounted for only 
3.73%. This corroborates the observation of FETEKE 
et al. in 2006 in CNTS of Lomé who found that 72.6% 
of donors were between 18 to 29 years [7]. On the other 
hand, Traore in 2006 in Quebec had found an older 
population of donors with only 16.41% of donors under 
30 years and more 36.57% of donors over 50 years [8]. 
The male was strongly represented in our study with 
79.37% of men for 20.63% of women. In 2002, LOUA 
et al. had also found a high proportion of male regular 
donors (87.3%) in Conakry, Guinea [9]. 

In our study students, apprentices and students 
accounted for more than half of the donors or 55.82% and 
employees in the private and public sectors, the proportion 
of 40.53%. This predominance of young donors (students, 
apprentices, students) could be explained by the fact that 
the university campus site is less than 1 km from the site 
of CNTS and that regular briefings of IEC (Information 
Education Communication) and mobile collection are 
organized for students and pupils.

After this study, no cases of HIV have been confirmed 
in 2008. This can be explained by the fact that the 
confirmation of HIV positive detected  cases had started 
only in 2008 and blood donors should make themselves 
the moving to INH for confirmation of the results of CNTS. 
That could discourage donors without high financial 
resources reducing opportunities for confirmation of 
HIV. In 2009, the RR was 1/17391 donations. The risk of 
HIV transmission was lower than that of Ghana in 2001 
[10], Côte d’Ivoire in 2002–2004 [11] which were 1/260 
and 1/5780 donations respectively. It was, by against 
higher than that in Dakar in Senegal, which was 1/28571 
donations in 2005 [12]. In Western countries, the RR was 
relatively lower than that of Lomé. It was of 1/117370 in 
Canada in 2000 [13]. In 2002, it was of 1 / 1400000 in 
France [14], of 1/230000 in Germany [15] and 1/102249 
in Spain [16]. In United Kingdoms, it was of 1/469484 
[17].

In 2012, the RR was ten times lower than that in 
2009. This can be explained by the fact that there is 
a national policy and good practice guide for blood 
transfusion in Togo that implementation has already 
started and continues acceptably. The CNTS of Lomé 
also had received in 2008 the project to support blood 
safety and the fight against HIV / AIDS financed by 
AFD (French Development Agency). This project helped 
to improve the biological qualification of donation by 
automating laboratory tests, awareness and training staff 
on donor screening procedures and of blood donations. 
The promotion of blood donation based on the principle 
of self-exclusion and donor awareness on measures of 
prevention of infections transmitted through blood, 
established at CNTS of Lomé during medical examination 
of donors and campaigns for blood donation for the 
population also played a large role in decreasing the RR.

The CNTS of Lomé could improve the current level 
of transfusion safety if resources permit it, by including 
in its future prospects, the introduction of pathogen 

inactivation during the preparation of the blood products. 
The technique of Intercept® would be a great benefit 
because it is effective against naked envelop viruses, 
intra and extracellular, bacteria and parasites including 
Plasmodium falciparum [18] which is responsible for 
malaria in Togo. The applicability of this technique to 
concentrated red cells is being researched.

coNcLUsIoN

This study shows a real decrease of residual risk 
(RR) 2008 to 2012 in CNTS of Lomé. Further efforts are 
still needed to improve blood safety in Togo and allow 
constant reduction of HIV residual risk. To do this, the 
CNTS of Lomé must implement effective strategies for 
donor retention to maintain and improve transfusion 
safety. Regular evaluation of the viral residual risk by 
blood transfusion every three years at least must also be 
done. 
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