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To contribute to the assessment of blood donor health at the Regional Blood Transfusion Center of 
Ouagadougou (CRTSO), we evaluated serum protein fractions in voluntary blood donors. The study 
included individuals deemed fit to donate blood after a pre-donation medical interview at the CRTSO. 
Data, including blood grouping and serology results (HIV, HBV, HCV and syphilis) were collected during 
the pre-donation medical interview and after the biological qualification of blood donations at the CRTSO. 
Serum protein electrophoresis was conducted using the Helena SAS-3/4 automaton through migration 
on agarose gel. Data analysis was performed using Epi-info version 7.2.1.0.A total of 110 voluntary blood 
donors participated, with a predominance of men (67.27%). The mean age was 28.11 ± 8.24 years, ranging 
from 18 to 56 years. Approximately 37.27% were new donors and 22.73% were carriers of 
hemoglobinopathy. Among the 8 donors with positive serology, 7 were new donors, accounting for 87.5%. 
Analysis of serum protein fractions revealed that 17.28% of donors had high total protein, 38.18% had 
high albumin, 50.90% had low α-2 globulins and 5.45% had high γ-globulins. About 25% of blood donors, 
mainly new donors, exhibited disturbances in serum protein fractions. New donors showed higher total 
protein and γ-globulins values compared to old donors. These findings suggest that blood donors, 
especially new donors, may not always be in perfect health. Serum protein fractions, in conjunction with 
blood donor selection tests, can unveil certain infectious or inflammatory conditions that may have been 
overlooked during clinical selection. This reinforces transfusion safety and enhances medical care for 
blood donors. 
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INTRODUCTION 
 
Blood transfusion occupies an important place in the 
therapeutic arsenal of many sub-Saharan African countries 

where conditions causing anemia are endemic. Indeed, in 
these  countries,   malaria,   hemoglobinopathies,  obstetric 
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hemorrhages, and other nutritional deficiencies are all 
causes that risk exposing an individual to transfusion 
(Zamané et al., 2014). In Burkina Faso, the collection and 
distribution of labile blood products (LBP) are the 
responsibility of the National Blood Transfusion Center 
(CNTS), which organizes blood donations. In order to 
ensure transfusion safety, blood donors are selected 
based on well-defined criteria. The purpose of donor 
selection is to determine whether they are healthy and to 
ensure that donating blood will not harm their health. Thus, 
the selection of donors is based on a medical consultation 
(measurement of weight, blood pressure, and clinical 
examination) and a pre-donation medical interview, which 
aims to reduce transfusion incidents and accidents. 

A targeted biological assessment (ABO Rh blood 
grouping, search for HBs antigens, anti-HCV, anti-HIV, 
antitreponemal antibodies) is also carried out on each 
donation to ensure transfusion safety. While these criteria 
minimize the risks of spreading diseases transmitted by 
blood, they cannot ensure the good health of blood donors, 
especially since a significant portion of the evaluation of 
their health status relies on their own statements during 
interrogation (Nébie et al., 2017). Additionally, it's known 
that some endemic conditions in our country exhibit 
specific epidemiological patterns, and there may be 
disruptions in serum protein fractions, indicating infection 
and inflammatory syndrome (Ankouane et al., 2016).  

Serum proteins play various roles in the body, and their 
quantitative variations, whether isolated or not, are 
observed at early stages of the acute phase during various 
conditions such as infectious, parasitic, bacterial, and viral 
illnesses, as well as during immune reactions and 
malnutrition. Studies conducted on several African 
populations have demonstrated protein imbalances in the 
serum of black Africans, characterized by 
hypoalbuminemia linked to hypergammaglobulinemia. 
These studies have shown that the concentration of 
gamma globulins often reaches a value of 25 to 45% of the 
total protein level (Sombo-Mambo et al., 1998; Yayo et al., 
2009). Thus, we conducted this study to evaluate the 
serum protein fractions of blood donors from the 
Ouagadougou regional blood transfusion center (RBTC-O) 
with the aim of contributing to the assessment of their 
health status. 
 
 

MATERIALS AND METHODS 
 
This was a cross-sectional study with a descriptive aim which took 
place from February to June 2022 in Ouagadougou, capital of 
Burkina Faso. The study population consisted of 110 blood donors 
declared suitable for blood donation following the pre-donation 
medical interview at the RBTC-O. Subjects were recruited by simple 
random sampling after the pre-donation medical interview. We 
included in our study any blood donor declared suitable of donating 
blood after the pre-donation interview and having given their 
informed consent to participate in the study. These are therefore 
people with the following characteristics: 
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(1) Be between the ages of 18 and 60, regardless of gender; 
(2) Not be pregnant, breastfeeding, or menstruating for women; 
(3) Not having donated blood for at least three months for women 
and two months for men; 
(4) Be in apparent good health according to the conclusions of the 
medical examination carried out on the day of donation during the 
pre-donation medical interview (anthropometric constants, 
questioning, and clinical examination). 
 
The study excluded individuals who were deemed ineligible for blood 
donation during the pre-donation medical interview, as well as those 
who did not provide informed consent for participation. 
Sociodemographic variables, including age, sex, donor type, and 
number of donations, were examined. Biological variables 
investigated included blood group, serological parameters for HIV, 
HBV, HCV, and syphilis, hemoglobin electrophoresis, and serum 
protein electrophoresis. The CRTSO's biological qualification results 
for donations provided the basis for collecting biological variables 
such as blood group and serological testing for bloodborne 
infections. Serum protein electrophoresis involved centrifuging whole 
blood collected in a dry tube at 3500 rpm for 5 min, followed by 
immediate aliquoting into cryotubes and storage at 0°C for a 
maximum of 7 days until assay. Serology was conducted using the 
COBAS e601 machine from Roche Diagnostic®, while protein 
electrophoresis utilized the Helena SAS-3/4 system. Blood grouping 
was performed on opaline plates. The measurement methods, 
dosing principles, and reference values of the various biological 
variables are summarized in Table I. Data were collected using 
individual survey forms after obtaining informed consent from blood 
donors and then analyzed using Epi Info® software version 7.2.1.0. 
Quantitative variables were presented as mean ± standard deviation, 
and qualitative variables were expressed as percentages. The 
comparison of means was performed using the Student t-test, and 
the comparison of percentages was conducted using the Pearson 
chi-square test. A probability of less than 0.05 was considered 
significant for all variables. 
 
 
Ethical approval 
 
The study received approval from the institutional ethics committee 
of the National Blood Transfusion, with reference number N° 
2021/12-10/MSHP/SG/CNTS/DG. Authorization for data collection 
was granted by the management of the National Blood Transfusion. 
All participants provided their free and informed consent to 
participate in the study. Data confidentiality was strictly upheld 
throughout the study. 
 
 
RESULTS 
 
General profile of blood donors and blood donation 
data 
 
The average age of blood donors was 28.11 ± 8.24 years, 
ranging from 18 to 56 years. The age group of 18 to 25 
years was the most represented, accounting for 51.82% of 
the total with 57 blood donors. Predominantly, blood 
donors were male (67.27%), resulting in a male/female sex 
ratio of 2.05. Blood group O was the most prevalent among 
donors (52.73%), while group AB was the least common 
(8.18%). Regarding rhesus factor, 90.91% of donors were 
rhesus   positive.   The   majority   of   donors   were   former  
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Table 1. Methods, dosing principle and reference values of the biological variables studied. 
 

Settings Methods Dosing principle Reference value 

Serologies HIV, HBV, HCV, Syphilis Immunochemistry Chemiluminescence Negative 

Blood group Beth-vincent / Simonin-Michon Ag/ Ac agglutination A, B, AB, O 

Total protein Colorimetric Biuret 60-80 g/L 

Hemoglobin  Electrophoresis 
Migration on agarose gel in 
an electric field 

AA 

Albumin 

Electrophoresis 
Migration on agarose gel in 
an electric field 

35-50 g/L; 60-70% 

-1 globulins 1-3 g/L; 1-4% 

-2 globulins 6-11 g/L; 6-10% 

-globulins 7-13 g/L; 8-12% 

-globulins   5-15 g/L; 12-19% 

 
 
 

Table 2. General characteristics of the population studied. 
 

Characteristics n=110 Blood donors 

Mean age (years) (m±SD)  28.11±8.24 

Sex n (%) 

Man 74(67.27) 

Women 36(32.73) 

M/F ratio 2.05 

   

Donor type n (%) 
New 41(37.27) 

Old 69(62.73) 

   

Number of donations (m±SD) 

Total 5.95±9.47 

Man 6.82±10.86 

Women 4.16±5.35 

   

Blood group n (%) 

A 17(15.46) 

B 26(23.64) 

AB 9(8,18) 

O 58(52.73) 

   

Rhesus n (%) 
Positive 100(90.91) 

Negative 10(19.09) 
 
 
 

donors (62.73%), with an average of 5.95±9.47 donations 
per donor, ranging from 1 to 57. Men had a higher average 
number of donations (6.82±10.86) compared to women 
(4.16±5.35) (Table 2). Hemoglobin typing revealed a 
predominantly normal hemoglobin profile (HbAA) in 
77.27% of blood donors, while 22.73% exhibited 
hemoglobinopathies. The observed frequencies of 
hemoglobinopathies were as follows: AS (3.64%), AC 
(16.36%), and CC (2.73%). 
 
 
Serum proteins profile of blood donors  
 
The majority of blood  donors  exhibited  normal  levels  for  

total protein, albumin, α-1 globulins, β-globulins, and γ-
globulins. Mean values of serum protein fractions varied 
according to the type of donor, indicating significantly 
higher mean values of total proteins and γ-globulins in new 
blood donors compared to old donors (p<0.05) (Table 3). 
The overall frequency of blood-borne infections among 
donors (Table 4) was 7.27%, with 3.64% for HBV, 0.91% 
for HCV, and 2.73% for syphilis. Among donors with blood-
borne infections, all cases of HBV and HCV infections 
were observed in new donors, while former donors 
accounted for 0.91% of positive syphilis cases. Mean 
serum protein fractions values were higher in donors with 
blood-borne infections compared to those with negative 
serology.  Figure  1  shows  the  distribution of blood donors  
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Table 3. Protein profile of the studied population. 
  

Protein fractions (m±SD)  Total population n=110 New Donors n=41 Former Donors n=69 p -value 

Total protein 74.94±7.14 76.66 ± 6.54 73.91 ± 7.28 0.046 

Albumin 68.63±4.00 68.23±3.74 68.86±4.13 0.414 

-1 globulins 2.34±0.55 2.45±0.60 2.28±0.50 0.130 

-2 globulins 6.28±2.09 6.33±2.33 6.26±1.93 0.870 

-globulins 8.85±2.03 8.88±2.09 8.83±1.99 0.900 

-globulins 13.90±2.51 14.11±2.61 13.77±2.44 0.049 

 
 
 

Table 4. Prevalence of blood-borne infections and mean serum protein fractions values according to serology. 
 

Characteristics n=110 Positive serology n=8 Negative serology n=102 

Blood-borne infections 

HIV n(%) 0(00.00) 110(100) 

HBV 4(3.64) 106(96.36) 

HCV 1(0.91) 109(99.09) 

Syphilis 3(2.73) 107(97.27) 
    

Protein fractions (m±SD)  

Total protein 77.75±3.42 74.74±7.21 

Albumin 65.68±1.99 60.09±4.04 

-1 globulins 2.72±0.58 2.03±0.55 

-2 globulins 7.78±3.45 5.46±2.02 

-globulins 8.14±2.60 7.73±2.01 

-globulins 15.68±2.52 12.05±2.45 

 
 
 

 
 

Figure 1. Distribution of blood donors according to hemoglobin type. 

 
 
 

according to hemoglobin type. 
Figure 2 illustrates the frequency of serum protein 

fractions disturbances among blood donors, indicating that 
17.28% presented total hypoproteinemia, 38.18% 
hyperalbuminemia, 50.90% hypo-α2-globulinemia, 30.91% 
hypo-β-globulinemia, and 21.82%  
hypogammaglobulinemia. 

DISCUSSION 
 
General characteristics of the population 
 
The blood donor cohort comprised individuals aged 18 to  
56 years, with the majority falling within the 18-25 age 
group   (51.82%).   Age   groups   not   represented   in  our  
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Figure 2. Frequency of disturbances of the serum protein fractions according to the type of donor. 

 
 
 
sample, such as 0 to 17 years and those over 60, are 
typically excluded from blood donation. This aligns with the 
demographic pattern observed in the National Blood 
Transfusion Center (NBTC) of Burkina Faso, as noted by 
Sawadogo et al. (2019), and is consistent with trends 
observed in other African countries (Tessema et al., 2010; 
Noubiap et al., 2013; Kabinda et al., 2014; Ankouane et 
al., 2016; Mohammed and Bekele, 2016). 

The donor population in our study was predominantly 
male (67.27%), with females comprising only 32.73%. This 
male predominance among blood donors in sub-Saharan 
Africa, including Burkina Faso, Democratic Republic of 
Congo, and Ivory Coast, has been documented in previous 
studies (Yayo et al., 2009; Kabinda et al., 2014; Nagalo et 
al., 2012). This gender disparity may be attributed to 
various factors, including physiological differences (e.g., 
menstruation, pregnancy, breastfeeding) that limit female 
eligibility for blood donation. Additionally, the donation 
frequency is higher for men (four times a year) compared 
to women (three times a year) in Burkina Faso. 

All donors in our study (100%) were voluntary non-profit 
donors, with 37.27% being new donors and 62.73% 
previous blood donors. This distribution is consistent with 
findings from other studies (Namululi et al., 2013; Nzaji and 
Ilunga, 2013) where volunteer donors outnumbered family 
donors. However, some studies in Africa have reported a 
predominance of replacement/family donors compared to 
volunteer donors (Mohammed and Bekele, 2016; Koné et 
al., 2012). Our results reflect the exclusive reliance on 
volunteer donors for blood supply at the NBTC in Burkina 
Faso. 

Blood group O was the most prevalent among donors in 
our sample (52.73%), followed by group  B  (23.64%),  with 

group AB comprising only 8.13% of donors. This 
distribution is consistent with observations from previous 
studies conducted in Burkina Faso (Sawadogo et al., 
2019; Nagalo et al., 2012). 
 
 
Serum protein fractions profile of the study population 
 
Analysis of the serum protein fractions revealed that the 
majority of blood donors (77.27%) exhibited a normal total 
protein level, averaging 74.94±7.14g/l, with only 5.45% 
showing low levels. However, 17.28% of donors had 
elevated total protein levels. This elevation could be 
attributed to increased albumin levels, known for their 
ability to retain water. Previous studies have highlighted 
significant modifications in albumin and γ-globulins, the 
extreme fractions of the electrophoretic spectrum (Ayad et 
al., 2021; Seck et al., 2016). 

Regarding blood albumin levels, the majority of donors 
(60.00%) exhibited normal levels, averaging 51.39±5.36% 
of total proteins, with 38.18% showing elevated albumin 
levels. Only 1.82% had low albumin levels. 
Hypoalbuminemia has been reported in some studies 
(Sombo-Mambo et al., 1988; Py et al., 2013). These 
findings suggest a favorable nutritional status among 
blood donors and affirm that blood products, particularly 
fresh frozen plasma (FFP), provided by the CNTS, are rich 
in albumin. 

Most donors (98.00%) displayed normal α-1 globulin 
levels, averaging 1.75±0.42% of total proteins, with only 
0.90% exhibiting elevated α-1 globulin levels. This 
indicates that the majority of donors in our series did not 
present  pathologies  associated  with   variations   in  these  

 
 
 

 

2.44 

75.61 

21.95 
2.44 

63.41 

34.15 

2.44 

97.56 

56.1 

39.02 

4.88 

29.27 

65.85 

4.88 
19.51 

70.73 

9.76 

7.25 

78.26 

14.49 

1.45 

57.97 

40.58 

98.55 

1.45 

47.83 47.83 

4.34 

31.89 

62.31 

5.8 

23.18 

73.92 

2.9 
5.45 

77.27 

17.28 
1.82 

60 

38.18 

0.9 

98.19 

0.9 

50.9 

44.55 

4.55 

30.91 

63.64 

5.45 

21.82 

72.73 

5.45 

0

20

40

60

80

100

120

H
yp

o

N
o

rm
al

H
yp

er

H
yp

o

N
o

rm
al

H
yp

er

H
yp

o

N
o

rm
al

H
yp

er

H
yp

o

N
o

rm
al

H
yp

er

H
yp

o

N
o

rm
al

H
yp

er

H
yp

o

N
o

rm
al

H
yp

er

Protéines totales Albumine α1-globulines  α2- globulines  β-globulines  γ-globulines  

Nouveaux Donneurs Anciens Donneurs Population totale



 
 

 
 
 
 
proteins. 

The α-2 globulin level was normal in 44.55% of donors, 
averaging 4.72±1.68% of total proteins. However, a high 
level was observed in 4.55% of blood donors. Previous 
studies by Yayo et al. (2009) and Seck et al. (2016) found 
high levels of α-2 globulins at around 50%. These results 
indicate that not all selected blood donors are in optimal 
health. Donors with inflammations of various origins 
should have been excluded during the medical 
examination, as febrile episodes and other clinical signs 
suggestive of infections or inflammation would have been 
emphasized in the weeks preceding donation. 

This situation raises concerns about the accuracy of 
responses provided by blood donors during the medical 
interview. Blood donation must ensure the safety of both 
the blood recipient and the donor (Danic, 2005; Rabeya et 
al., 2008). In certain cases of underlying infection or 
inflammation, donating a certain volume of blood (300-500 
ml) could potentially compromise the health of the donor 
by exacerbating existing pathologies (Danic, 2005; Nébie 
et al., 2017). 

The majority of our donors (63.64%) exhibited normal β-
globulin levels, with an average level of 6.62±1.64% of 
total proteins. However, 30.91% had low levels and 5.45% 
had high levels. These findings align with those reported 
by Yayo et al. (2009) and Seck et al. (2016). 

Approximately 72.73% of donors displayed normal γ-
globulin levels, averaging 10.46±2.36% of total proteins, 
while 5.45% had high levels. These results contrast with 
those of numerous studies reporting 
hypergammaglobulinemia in black subjects residing in 
tropical regions. The higher immunoglobulin 
concentrations in these subjects reflect a frequently 
stimulated immune system due to constant environmental 
infectious challenges, constituting a physiological 
response (antibody synthesis) to attacks by various 
parasitic, bacterial, and viral agents (Yayo et al., 2009; 
Seck et al., 2016; Py et al., 2013). Among the subjects 
deemed suitable for blood donation in our study, 
approximately 5.45% exhibited an infection (elevated γ-
globulin levels). While immunological selection tests at the 
NBTC rule out viral infections such as HIV/AIDS and 
hepatitis B and C, parasitic, bacterial, and other viral 
infections remain potential risks that must be considered 
(Yayo et al., 2009). 

Analysis of serum protein fractions according to donor 
type (Table 3) revealed that new blood donors had higher 
mean values of total proteins and γ-globulins compared to 
old blood donors. The increase in total proteins in blood 
donors with positive serology (HBV, HCV, syphilis) likely 
reflects the rise in γ-globulins induced by the infection. 
 
 

Serum protein fractions and blood-borne infections 
 
Out of the 110 blood donors, 8 individuals, representing 
7.27%   of   the   sample,   tested  positive  for  blood-borne  
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infections. None of the donors were positive for HIV, 
indicating the effectiveness of the medical questionnaire in 
excluding individuals with this infection. However, the 
frequencies of other markers such as HBV, HCV, and 
syphilis were 3.64%, 0.91%, and 2.27%, respectively 
(Table 4). Additionally, the prevalence of HBV, HCV, and 
syphilis carriage was higher among new donors compared 
to old donors. Specifically, among the 8 donors with 
positive serology, only one was a former donor. These low 
prevalences of blood-borne infections in our sample were 
anticipated, as voluntary donation has been associated 
with a lower prevalence of transfusion-transmissible 
agents, as noted by several authors (Tagny et al., 2012; 
Lefrère et al., 2011; Allain et al., 2010). 

Analysis of the mean values of serum protein fractions 
according to serology (Table 4) revealed that the mean 
values of the different protein fractions fell within normal 
limits. However, donors with positive serology (HBV, HCV, 
syphilis) exhibited higher mean values of protein fractions 
compared to those with negative serology. 
 
 
Conclusion 
 
The results from our study indicate that most of our blood 
donors exhibited protein fractions within normal ranges. 
However, 25 out of 110 blood donors, corresponding to 
22.73% of the sample, showed disturbances in their serum 
protein fractions. These findings suggest that some blood 
donors, especially new donors, may not be in optimal 
health. 

Therefore, the assessment of serum protein fractions 
alongside blood donor selection tests could help identify 
certain infectious or inflammatory conditions that may not 
have been detected during clinical evaluation. This 
information can contribute to enhancing transfusion safety 
and improving the medical care provided to blood donors. 
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