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Abstract: Blood transfusion is an essential replacement therapy which many patients benefit from during various medical 

and surgical pathologies. However, transfusion therapy is associated with complications including the risk of iron deficiency 

anemia to blood donors in whom the pre-donation haemoglobin dosage is an important parameter of transfusion safety. This 

study therefore aims to determine the prevalence of anemia among blood donors at Côte d’Ivoire National Blood Transfusion 

Center. This prospective cross-sectional study took place from September 01 to October 31, 2015 at Abidjan National Blood 

Transfusion Center in Côte d’Ivoire and concerned 50 samples of regular blood donors excluded solely because of anemia out 

of a total of 1200 regular donors. After the consultation te excluded donor is then taken on an EDTA tube to perform an 

haemogram on an automated device and from a dry tube which will be used for the determination of ferritinemia. Statistical 

analyzes were carried out using Epi Info 6.04, Excel and the Chi-square test. The prevalence of anemia to our blood donor was 

3.85%. The Hb level was significantly lower to women than men (p = 0.048) and more frequent anemia beyond 10 donations. 

The anemia was hypochromic microcytic to 31 donors (62%), hypochromic normocytic to 2 donors (4%), normochromic 

normocytic to 17 donors (34%). Martial assessment was performed to 31 donors and ferritin was lowered to 22 donors 

indicating the absence of an iron reserve. The prevalence of anemia to Côte d’Ivoire blood donors is 3.85%. Anemia to regular 

blood donors is mainly due to an iron deficiency. This deficiency is correlated with sex and the number of donations. Iron IV 

has been shown to be more effective than oral iron in the treatment of iron deficiency anemia in blood donors. 
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1. Introduction 

Anemia is a public health problem around the world, 

affecting mostly women and children. Anemia affects 1.62 

billion people, which corresponds to 24.8% of the population 

[1; 2]. Blood transfusion is an essential replacement therapy 

that many patients benefit from during various medical and 

surgical pathologies. The donation of blood is framed by 

regulatory texts whose purpose is, on the one hand, to 

guarantee the safety of blood transfusions made by blood 

products from these donations and on the other hand to 

preserve the health of donors [3]. 

To reduce the infectious risk of transfusion, WHO 

recommends the use of voluntary but regular blood donors. 

However, they constitute a population at risk of iron 

deficiency anemia [4]. To prevent these anemic risks to 
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blood donors, it is recommended to limit the number of 

blood donations to 4 per year, whether or not combined 

with iron supplementation to those regular donors in certain 

regions [5]. However, in many countries, particularly in 

developing countries, these standards are generally not 

respected [5; 6]. 

In Côte d'Ivoire, the number of regular donors is 60,000 

with 170,000 blood samples per year. No evaluation of blood 

donors excluded for anemia has been done to date. In order to 

better understand the extent of anemia to our blood donors 

and to prevent it, we conducted this study whose objective is 

to determine the prevalence of anemia and its type to the 

blood donors in Abidjan, Côte d'Ivoire. 

2. Methodology 

This is a transversal prospective study, which took place 

from 1 September to 31 October 2015, at the quality control 

laboratory of the CNTS of Abidjan Côte d'Ivoire. 

The sampling was systematic random or ad hoc. Donors 

who met our inclusion criteria and who agreed to participate 

in the study were recruited during the period of our study. 

Among a total of 1,300 regular donors, 50 blood donors 

were excluded because of anemia. 

The procedure for selecting blood donors consisted of 

administering a quiz that is completed by the donor followed 

by the medical consultation. 

After the consultation, the donor passing this barrier is 

taken in capillary for the evaluation of the pre-donation 

haemoglobin which when it is <12g / dl, excluded the donor 

of the blood donation 

The donors selected for the study were taken on an EDTA 

tube to perform an haemogram on the reference automaton 

(SYSMEX KX 21N) and on a dry tube for the determination 

of ferritinemia. 

We used two methods for hemoglobin determination, one 

of which is a quick and reliable simple method for pre-

donated hemoglobin assays, and another is the reference 

method requiring a hematology automaton. Ferritinemia was 

performed using the ELISA URIT chain. 

Pre-donate haemoglobin assay using the EKF Control 

Hemoglobin Analyzer that needs just a small sample to 

provide laboratory-quality results in 25 seconds 

(haemoglobinometer Hemo_Contol EKF Diagnostic). 

Incorporated with NXT's innovative micro bowl technology, 

this state-of-the-art unit produces fast results with minimal 

loss. 

Haemogram (CBC) was performed on the 17-parameter 

SYSMEX KX 21N Hematology Automaton that uses the 

cyanide-free method for hemoglobin determination. The 

device used is automatically calibrated at each ignition and 

the quality control sample is regularly used. 

Assay of ferritinemia is performed using the ELISA chain 

URIT which is an automaton of Biochemistry and 

Immunology. 

Statistical analyzes were done using Epi Info 6.04, Excel 

and Chi-square tests. 

3. Result 

Table 1. Distribution of anemic blood donors by sex, age group and number 

of donations. 

Parameter 
 

Number (n=50) Percentage 

Gender female 38 76 

 
male 12 24 

  
sex-ratio: 0,31 

 
Age Group 18 - 25 9 18 

 
26 - 35 15 30 

 
36 - 45 17 34 

 
sup 45 9 18 

  
50 100 

Number of Donation inf 10 13 26 

 
10 à 20 23 46 

 
sup 20 14 28 

 
Figure 1. Distribution àf anemic blood donor according the ferritinemia. 

Table 2. Distribution of blood donors according to hemoglobin level and the mechanism of anemia. 

Parameters 
 

Number (n=50) Percentage 

Hb Rate <10g/dl 39 78 

 
≥10g/dl 11 22 

MCV <80 fl 33 66 

 
80 - 100 fl 17 34 

 
>100 fl 0 0 

Mecanisme of the Anemia michrocytic hypochromic anemia 31 62 

 
normocytic hypochromic anemia 2 4 

 
normochromic normocytic anemia 17 34 

 
machrocytic anemia 0 0 
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Table 3. Distribution of anemic blood donors according the treatment. 

Treatment Number Percentage 

Oral iron 18 36 

Intravenous iron 23 46 

folic acid 9 18 

TOTAL 50 100 

4. Discussion 

During the period of our study, we recruited 50 cases of 

anemia among the 1200 regular donors, a prevalence of 

04.17%. Our results remain very low compared to those 

reported by Diarra A (10%) in his thesis performed in regular 

donors in Bamako [7]. 

The prevalence of anemia to excluded blood donors is 76% 

for women and 24% for men. Our results at the level of women 

are very close to those of Mohamed A B [8] and Lee CK [9] 

who obtained respectively to women blood donors, 74% of 

aneùia in Mauritania and .65% in Hong Kong. Our rate of 

anemia to female blood donors is higher than that reported by 

Franck NL and al. [10] who found 58% of anemia to women 

blood donors in the Democratic Republic of Congo. Using 

normal values for hemoglobin <12 g / dl for men and 

haemoglobin <11g / dl for women [3] to compare our results 

with other African countries, the prevalence of Anemia among 

excluded male donors and excluded female donors is 24% and 

76%, respectively. Our results do not corroborate those of C 

Tayou et al [11] who obtained a prevalence of 11.6% among 

men in Cameroon, 7.14% in Côte d'Ivoire 3.5% in Congo 

Kinshasa and 3% in Burkina Faso, while for women this rate is 

20.3% in Cameroon, 5.71% in Côte d'Ivoire and 10% in Burkina 

Faso. This discrepancy is explained by the fact that these data 

were obtained by a questionnaire and it is not mentioned 

whether anemia has been diagnosed clinically or biologically. 

The average age of our patients was 26 years old with 

extremes of 18 and 57 years old. The weakness of our 

average age is due to the fact that the majority of our blood 

donors are recruited from students. Our results are in 

agreement with those of Diarra [7] in Mali who reported a 

prevalence of anemia among blood donors aged 22 to 31 

years. The age group of 18-45 accounted for 82% of the 

anemic blood donors and this could be explained by the fact 

that this age group is the most involved in the blood donation. 

These results confirm those of C Tayou et al [11] who 

obtained a prevalence of 77.2% among blood donors aged 18 

to 39 years. 

Indeed the blood donation has a significant effect on the 

iron reserves of frequent donors and especially women. 

The median number of blood donations was 14 with 

extremes of 3 and 56. Anemia was more common in more 

than 10 donations. Indeed the blood donation has a 

significant effect on the reserves hell frequent donors and 

especially women. 

The average interval between each blood donation was 78 

days. The majority of donations were made between 60 and 

90 days. On the whole, the minimum period of 3 months 

required between 2 donations was not respected by both 

blood donors and doctors of the pre-donation consultation. 

The average Hb level was 9.6g / dl with extremes of 7.8 and 

11.5g / dl. Anemia was hypochromic microcytic to 31 donors 

(62%), normocytic hypochromia to 2 donors (4%), and 

normochromic normochromia to 17 donors (34%) and 

macrocytic to no donor. Our results do not corroborate those 

of Mohamed A. B. [8] who obtained to men, 38% microcytic 

anemia, 53% normochromic normochromic anemia, 9% 

macrocytic anemia and in women 36% microcytic anemia, 

60% normochromic normocytic anemia, 4% macrocytic 

anemia. The martial assessment was performed to 31 donors 

and ferritin was lowered (iron deficiency) to 22 donors (71%) 

Indicating the absence of iron reserves. No donors excluded 

because of anemia had a higher ferritin level. Our results are 

close to those of Nzungu-Lukuza [10] who found 62.5% iron 

deficiency in volunteer blood donors in Congo Kinshasha. 

These results show that to the regular blood donor, anemia is 

mainly due to iron deficiency due to regular bleeding. These 

results confirm those reported by Salvin and al. [12]. Mindy 

G. et al [13], showed through interviews conducted in their 

study that most donors are unaware that depletion of iron 

stores is a possible detrimental consequence of frequent 

blood donations. 

The Hb level was significantly lower to women than to 

men (p = 0.048). and anemia more frequent in more than 10 

donations. These results are identical to those of the 

Canadian Transfusion Society in 2009-2010. 

The American Society of Blood Bank recommends 

establishing the history of blood donations as part of the 

investigation of a martial deficiency [14]. According A. M. 

Fillet; obviously, taking iron supplements, is necessary [15]. 

Treatment consisted of the administration of iron (oral 18 

donors, IV 23 and folic acid 9 donors). After 3 months of 

follow-up, 22 donors corrected their anemia of which 10 

under IV iron, 3 under oral iron and 9 under folic acid. 

Intravenous iron has been more effective than oral iron to 

the treatment of iron deficiency anemia in blood donors. Our 

results corroborate those of Jiss JE and al [16] and 

Krayenbuehl PA and al [17]. 

5. Conclusion 

The prevalence of anemia to our blood donors is 3.85% 

with a clear predominance of women with 76% against 24% 

for men. Anemia to regular blood donors is mainly due to an 

iron deficiency. This deficiency is correlated with sex and the 

number of donations. Intravenous iron has been shown to be 

more effective than oral iron to the treatment of iron 

deficiency anemia in blood donors. This monitoring made it 

possible to reintroduce these donors into the blood donation 

circuit. 

Blood donation has a significant effect on the iron stores of 

frequent donors, especially women. Several measures are 

necessary to prevent, detect and treat iron deficiency to 

donors. They include less frequent donations for donors most 

likely to have a martial deficiency and better information for 

both donors and their Doctor. 
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