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Abstract
Introduction: Prospective blood donors are routinely screened for blood borne infections but medical illnesses and haemo-
globin genotype are overlooked despite a high prevalence of  haemoglobin AS among Nigerian donors.
Objective: To determine the prevalence of  haemoglobin AS and its association to renal function, if  any. 
Method:  Apparently healthy donors were studied between February and December 2018. Their haemoglobin genotype 
and, estimated glomerular filtration rates were determined.
Results: There were 96 males (94.1%) and 6 (5.9%) females with mean age of  26.7±4.5 years (range 19-44 years) and mean 
eGFR of  103.97±19.00ml/min/1.73m2.  Eighty one (79.4%) and 21 (20.6%) subjects had haemoglobin AA and AS geno-
types respectively. The mean eGFR for subjects with haemoglobin AA and AS were 105.2±18.6ml/min/1.73m2 and 99.9 ± 
21.2ml/min/1.73m2 respectively (p value = 0.270). Eighty one (79.4%), 20 (19.6%) and 1 (1.0%) subjects had renal function 
at >90ml/min/1.73m2, 60-89ml/min/1.73m2 and 30-59ml/min/m2 respectively. There was no significant difference in the 
mean eGFR between subjects with haemoglobin AA and AS (mean difference 5.3, p = 0.265, 95%CI = -4.07 to 14.60).
Conclusion: The prevalence of  sickle cell trait among Nigerian blood donors is high. There is no significant difference in 
the renal function status of  blood donors with SCT and normal haemoglobin genotype.
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Introduction
Blood transfusion, by all standards should be a safe, 
easy and fast life-saving procedure. It should be con-
ducted in a manner that the health of  recipients and do-
nors alike is protected. The World Health Organization 
(WHO) guidelines on assessing donor suitability pro-
vides clinicians and blood bank personnel with proto-
cols for acceptance and/or deferment of  blood donors 
with sickle cell trait (SCT) and those with chronic kid-
ney disease (CKD).1 However, blood banking practice 
in most hospitals is often limited to screening of  pro-
spective donors for certain communicable diseases such 
as Human Immunodeficiency Virus (HIV), hepatitis B 
and C viruses, syphilis and other relevant transmissible 

diseases with little emphasis on medical background 
check.2-3

This approach often times gives an impression that 
the focus of  the laboratory personnel is directed more 
at protecting would-be recipients without taking into 
consideration the adverse effects of  blood donation 
on prospective donors, especially those who may have 
background medical illnesses. For instance, in one large 
study, a significant number of  donors had measurable 
untoward systemic adverse effects such as fatigue, vas-
ovagal symptoms, nausea and vomiting after donation 
for blood transfusion.4
Current studies indicate that the prevalence of  haemo-
globin S among blood donors in Nigeria is high, ranging 
between 19.8% and 26.1%.5-6 A combination of  factors 
have contributed to the high presence of  people with 
SCT in the donor pool in Nigeria.2,7-10 Firstly, in most 
hospitals, people with SCT are not routinely screened 
and deferred from blood donation (where necessary) 
due to pressure of  demand on blood bank units for 
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pints of  blood.7 Secondly, due to economic recession 
and need for pecuniary gains in order to make ends 
meet, HbS carriers have been found among donors, 
especially in the commercial group.8-10 Related to this 
is the higher number of  commercial donors over vol-
untary non-remunerable donors, a trend which presup-
poses lesser adherence to ethics and protocols. Indeed, 
a survey by the National Blood Transfusion Service in 
Nigeria showed that commercial donors form 25% of  
donors in public hospitals and 75% in the private sec-
tor.2

There are indications for physicians to pay closer atten-
tion to the haemoglobin genotype of  would-be blood 
donors as there are new evidences suggesting that indi-
viduals with SCT are prone to developing chronic kid-
ney disease (CKD).11-13 Added to this is the documented 
evidence that individuals with SCT (AS haemoglobin 
genotype) can develop ill-health from blood donation. 
For example, available data indicates that individuals 
with the SCT who are prone to vaso-occlusive crisis 
(surgery, prolonged hypoxaemia, pre-existing vaso-oc-
clusive disease) should be excluded from blood dona-
tion.14

Other established indications for excluding such peo-
ple from blood donation include neonatal transfusion, 
exchange blood transfusion, leukofiltration and in cas-
es where blood transfusion is required for a sickle cell 
anaemia patient.2, 15 This leaves room to advocate for 
routine haemoglobin genotype screening for prospec-
tive blood donors and risk assessment of  those with 
haemoglobin AS for renal dysfunction. We therefore 
set out to determine the pattern of  distribution of  hae-
moglobin genotype among blood donors in a tertiary 
hospital in Nigeria, and their association to renal dys-
function, if  any.                                                                                                                         

Method
This was a descriptive, cross-sectional study conducted 
at the blood bank unit of  the kidney care centre, Uni-
versity of  Medical Sciences Teaching Hospital, Ondo 
State, Southwest Nigeria from 5th February 2018 to 31st 
December 2018.
Inclusion criteria: A representative sample of  one 
hundred and two consecutive, apparently healthy in-
dividuals aged between 19 and 44 years who came to 
donate blood were selected by convenience sampling 
method.
A minimum sample size of  74 for this study was calcu-
lated from the prevalence of  5.1% obtained for renal 

dysfunction among young adults with SCT.13 However 
due to possibility of  attrition, the number was increased 
to 110.
The formula, z2pq/d2 for sample size determination 
in study population less than 1,000 subjects was used16, 
where;
p = proportion in the target population estimated to 
have a particular characteristics
z = the standard normal deviation (using 95% confi-
dence level = 1.96)
d = degree of  accuracy desired, set at 0.05                                                                                                                         
q= 1.0 – p
Exclusion criteria: all pregnant and lactating women, 
persons younger than 18 years or older than 60 years 
and persons with the following: haemoglobin concen-
tration < 13.5g/dl for males and 12.5g/dl for females , 
positive serology testing for Human Immunodeficinecy 
Virus I and II (HIV I and II), hepatitis B surface an-
tigen (HBsAg) and anti-hepatitis C virus (Anti-HCV), 
persons who appear generally unwell, breathless, or 
having an active fever, cough or undergoing treatment 
for a medical illness, persons who donated within the 
last 12 weeks for males and 16 weeks for females were 
excluded from the study.1  

Blood samples were obtained for blood group, haemo-
globin genotype and serum creatinine. Venous blood 
sample for analysis was collected at the media-cubital 
fossa from each participant. Two milliliters (ml) of  
blood was dispensed into the ethylene diamine tet-
ra-acetate (EDTA) blood collection tubes for deter-
mination of  haemoglobin genotype using the standard 
haemoglobin electrophoresis machine (alkaline medi-
um, MICROFIELD, England). Assessment of  serum 
creatinine was performed using 3 ml of  venous blood 
dispensed in lithium heparin collection tubes. Samples 
were centrifuged in the laboratory to separate the se-
rum which  was then  analysed by   the modified kinetic 
Jaffe method using the RANDOX, UK commercially 
prepared reagent.
The estimated glomerular filtration rate (eGFR) was 
determined using the chronic kidney disease-epidemi-
ology (CKD-EPI) calculator. The CKD-EPI was devel-
oped from a large database of  people, including those 
with and without kidney disease, diabetes, and a history 
of  organ transplantation and it takes into consideration 
gender in the estimation of  eGFR.17

Data analysis
Data was analyzed using SPSS version 20. Continuous 
variables were presented as mean ± standard deviation 
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for un-skewed data. Discrete variables were presented 
as frequency and percentage. Comparison of  means 
was carried out using the independent samples T test. 
P value < 0.05 was taken to be significant at 95% Con-
fidence Interval.

Ethical approval
Ethical clearance for this research was sought from 
the Ethics and Research Committee of  State Specialist 
Hospital, Akure, Ondo State. All the participants gave 
their informed consent before their samples were col-
lected.

Results
The participants consisted of  96 males (94.1%) and 6 
(5.9%) females with mean age of  26.7±4.5 years (age 
range 19-44 years) and mean serum creatinine value of  
100.5umol/L.  Seventy three (71.6%), 15 (14.7%) and 
9 (8.8%) had O Rhesus D positive, A Rhesus D posi-
tive and B Rhesus D positive blood groups respectively 
(table 1). Sixty six (64.7%), 34 (33.3%) and 2 (2.0%) 
had packed cell volume within the ranges of  36-40%, 
41-45% and >45% respectively (table 1) Eighty one 
(79.4%), 20 (19.6%) and 1 (1.0%) subjects had renal 
function at >90ml/min/1.73m2, 60-89ml/min/1.73m2 
and 30-59ml/min/m2 respectively (table 1). There 
was no subject with renal function lower than 30ml/
min/1.73m2 in this study. 

Table 1: Demographic and clinical parameters of participants 

Parameters Frequency (N) Percentage 
(%) 

Gender     
          Male 96 94.1% 
          Female 6 5.9% 
Age group (years)     
          19-24 36 35.3% 
          25-29 40 39.2% 
          30-34 20 19.6% 
          >34 6 5.9% 
Haemoglobin genotype      
          AA 77 75.5% 
          AC 4 3.9% 
          AS 21 20.6% 
Blood group     
          A Rhesus positive 15 14.7% 
          A Rhesus negative 1 1.0% 
          B Rhesus positive 9 8.8% 
          B Rhesus negative 1 1.0% 
          AB Rhesus positive 0 0 
          AB Rhesus negative 0 0 
          O Rhesus positive 73 71.6% 
          O Rhesus negative 3 2.9% 
Renal function classification 
(ml/min/1.73m2) 

    

          >90 81 79.4% 
          69-89 20 19.6% 
          30-59 1 1.0% 
 

Seventy seven (75.5%), 4 (3.9%) and 21 (20.6%) sub-
jects had haemoglobin AA, AC and AS genotypes re-
spectively and, the proportion of  females with haemo-
globin AS was higher than males (table 2).

The mean packed cell volume and mean eGFR were 
103.97±19.00ml/min/1.73m2 and 40.4±2.3% (range, 

36-49%) respectively. The mean eGFR for subjects 
with haemoglobin AA, AC and AS were 105.2±18.6ml/
min/1.73m2, 102.6 ± 16.1 ml/min/1.73m2 and 
99.9±21.2ml/min/1.73m2 respectively (table 3). There 
was no significant difference in the mean eGFR be-
tween subjects with haemoglobin AA and AS (mean 
difference 5.3, p = 0.265, 95%CI = -4.07 to 14.60).
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Table 2: Gender distribution of haemoglobin genotype among participants 

Gender Haemoglobin genotype Total 
  AA AC AS   
Male 74 (77.1%) 4 (4.2%) 18 (18.7%) 96 (100.0%) 
Female 3 (50.0%) 0 (0.0%) 3 (50.0%) 6 (100.0%) 
Total 77 (75.5%) 4 (3.9%) 21 (20.6%) 102 (100.0%) 
  

Table 3: Association between haemoglobin genotype and renal function 

Haemoglobin 
genotype 

eGFR 
(mean ± SD) 

Mean 
difference 

Standard 
Error 
difference 

P 
value 

95% Confidence Interval 

AA 105.0±18.4 5.157 4.648 0.270 -4.064 to 14.3778 
AS 99.9±21.2 
  PCV 

(mean ± SD) 
        

AA 40.3±2.1 -0.788 0.568 0.169 -1.916 to 0.340 
AS 41.1±2.9 
P is significant at value < 0.05 

Discussion
Majority (94.1%) of  the study participants were males 
which is similar to reports from within and outside Ni-
geria.18-20 This has been attributed to the use of  more 
stringent rules which do not very much encourage pro-
spective female blood donors which include but not 
limited to on-going menstruation, pregnancy and lacta-
tion.21 Socio-culturally, women are not also generally en-
couraged to donate due to perceived weaker bodies.19,22

The prevalence of  blood donors with SCT (21.6%) 
was high in our study. This figure falls within the range 
already established from earlier studies in Nigeria.5-6 It 
is higher than 11.3% reported in a Ghanaian study in 
neighbouring West Africa.23 This is probably associated 
to the already high prevalence of  SCT in the general 
population in Nigeria; an approximated one-quarter of  
Nigerians are known to be carriers of  the haemoglobin 
S gene (SCT).13,24-25  It therefore goes without saying, 
that individuals with SCT would have been lumped into 
the general blood donor pool unknowingly from the 
large population of  people with SCT. Indeed, it has 
been shown from earlier studies that only a minute frac-
tion of  donors, including those with SCT are aware of  
their sickle cell status and haemoglobin genotypes.23,26

In 2018, the Federal Government of  Nigeria approved 
an Executive bill for the establishment of  a National 
Blood Service Commission but this is still awaiting pas-
sage into law.27-29 This delay has encouraged unethical 
practices in the blood transfusion units with individu-

als who have haemoglobin levels below the acceptable 
cut-off  participating in blood donation, even though 
this is more common in the private sector where pecu-
niary gain is the main motive for blood donation. For 
the same reason, some commercial donors are known 
to hide their blood donation history, especially those 
who have done so more frequently than expected.30 It 
is therefore possible that a sizeable number of  haemo-
globin AS donors with low haemoglobin concentra-
tion would have been bled with potential damage to 
nephrons owing to anaemic hypoxaemia. For instance, 
Benedict et al demonstrated a lower haemoglobin con-
centration among paid donors compared to voluntary 
donors (7.7±2.9 vs 13.9±1.2, P < 0.001).31 These fur-
ther underscore the need for the bill to be passed into 
law as quickly as possible. Also, the appropriate regula-
tory body must develop a structure that will ensure its 
enforcement across the nation.

It has been postulated that SCT may directly lead to 
loss of  renal function through episodic sickling leading 
to chronic parenchymal ischaemia. Low oxygen content 
of  the renal medulla may provide an enabling setting 
for intravascular sickling which may lead to chronic mi-
crovascular damage and, consequently to chronic hy-
poxia and tubule-interstitial fibrosis.32

A little over one-fifth of  the subjects in our study had 
renal function below optimum (90ml/min/1.73m2) 
while 1% had renal function below 60ml/min/1.73m2. 
The relatively lower mean eGFR among donors with 
SCT even though not to the significant level (mean dif-
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ference 5.3, p = 0.265, 95%CI = -4.07 to 14.60) sug-
gests that there may be an association between SCT 
and CKD. It is possible that with a larger number of  
subjects, the mean difference may become significant.  
This finding suggests that there may be a larger num-
ber of  individuals with the SCT who have concomitant 
CKD who are in the donor pool who require screen-
ing, detection and exclusion from blood donation. This 
process need not be limited to haemoglobin genotype 
but extended to cover other medical illnesses such as 
hypertension, diabetes, dyslipidaemia etc. For instance, 
there are reports indicating that co-existence of  SCT 
with other chronic medical diseases (such as diabetes 
mellitus and autosomal polycystic kidney disease) is as-
sociated with higher risk of  developing CKD.33-34

Limitations
This was a cross-sectional study with the data skewed 
towards the male gender. Confounding variables such 
as hypertension, diabetes, obesity, smoking and other 
cardiovascular risk factors for chronic kidney disease 
were not excluded at the blood transfusion unit.

Conclusion
The prevalence of  SCT among Nigerian blood donors 
is high and there is no significant difference in the re-
nal function status of  blood donors with normal hae-
moglobin and those with the SCT. There is a need to 
conduct high powered, larger prospective studies to 
improve the reliability of  outcome when determining 
relationship between SCT and renal dysfunction among 
blood donors.

Conflict of  interest
None declared.

References
1.	 Blood donor selection: guidelines on assessing 
donor suitability for blood donation. 2012. ISBN 978 
92 4 154851 9
2.	 National Blood Transfusion Service, Federal 
Ministry of  Health [Nigeria]. The National     Blood 
Policy. Abuja: National Blood Transfusion Service, Fed-
eral Ministry of  Health. Abuja: National Blood Trans-
fusion Service, Federal Ministry of  Health; 2006. 
3.	 O’Brien SF, Yi Q-L, Fan W, Scalia V, Fearon 
MA, Allain J-P. Current incidence and residual risk of  
HIV, HBV and HCV at Canadian Blood Services. Vox 
Sang 2012;103: 83–6.
4.	 Newman BH, Pichette S, Pichette D, Dzaka 
E. Adverse effects in blood donors after whole-blood 
donation: a study of  1,000 blood donors interviewed 

3 weeks after whole-blood donation. Transfusion. 
2003;43(5): 598-603.
5.	 Omisakin CT, Esan AJ, Ogunleye AA, Ojo-Bo-
la O, Owoseni MF, Omoniyi DP. Glucose-6-phosphate 
dehydrogenase (G6PD) deficiency and sickle cell trait 
among blood donors in Nigeria. Am J Public Health Res. 
2014;2(2): 51–5.
6.	 Schilirò G, Comisi FF, Testa R, Dibenedetto SP, 
Samperi P, Marino S. Haematological findings in 375 
Sicilians with HbS trait. Haematologica. 1990;75(2): 113.
7.	 Niazi GA, Fleming AF. Haematological status 
of  blood donors with sickle cell trait and alpha thalas-
saemia in Northern Nigeria. East Afr Med J. 1989;66(12): 
824-29.
8.	 Umeora OU, Onuh SO, Umeora MC. Socio-cul-
tural barriers to voluntary blood donation for obstet-
ric use in a rural Nigerian village. Afr J Reprod Health. 
2005;9: 72–6. 
9.	 Bates I, Chapotera GK, McKew S, van den 
Broek N. Maternal mortality in sub-Saharan Africa: The 
contribution of  ineffective blood transfusion services. 
BJOG. 2008; 115: 1331–339. 
10.	 Pondei K, Lawani E, Pughikumo C. Blood do-
nor practices at two blood banks in Bayelsa State, Nige-
ria. J Med Med Sci 2013;4: 357-61.
11.	 Naik RP, Derebail VK, Grams ME, Franceschi-
ni N, Auer PL, Peloso GM et al. Association of  sickle 
cell trait with chronic kidney disease and albuminuria in 
African Americans. JAMA 2014;312: 2115-125.
12.	 Dueker ND, Della-Morte D, Rundek T, Sacco 
RL, Blanton SH. Sickle cell trait and renal function in 
Hispanics in the United States: The Northern Manhat-
tan Study. Ethn Dis 2017;27: 11-4.
13.	 Akinbodewa AA, Ogunleye A, Adejumo OA, 
Daomi VO, Okunola O, Oluwafemi TT et al. Study of  
association between sickle cell trait and renal dysfunc-
tion among young adults in South-west Nigeria. Niger J 
Clin Pract 2019;22: 201-07.
14.	 Piccin A, Fleming P, Eakins E, McGovern E, 
Smith OP, McMahon C. Sickle cell disease and dental 
treatment. J Ir Dent Assoc. 2008;54(2): 75-9.
15.	 Thurston GB, Henderson NM, Jeng M. Effects 
of  erythrocytapheresis transfusion on the viscosity of  
sickle cell blood. Clin Hemorheol Microcirc. 2004;30(1):61–
75.
16.	 Araoye MO. Subjects selection in research 
methodology with statistics for health and social scienc-
es. 1st Edition. Nathadex Publishers 2004: 115-29.
17.	 Levey AS, Stevens LA, Schmid CH, et al. A new 
equation to estimate glomerular filtration rate. Ann In-
tern Med. 2009;150(9): 604–12.
18.	 Ugwu AO, Madu AJ, Efobi CC, Ibegbulam OG. 

African Health Sciences, Vol 21 Issue 3, September, 20211241



Pattern of  blood donation and characteristics of  blood 
donors in Enugu, Southeast Nigeria. Niger J Clin Pract. 
2018;21(11): 1438-43.
19.	 Anyanwu-Yeiya CC, Sonubi O, Kotila TR. Tar-
geting females as voluntary non remunerated donors in 
developing nations. J Blood Disord Transfus 2015; S4:S4-2.  
20.	 Singh A, Srivastava RK, Deogharia KS, Singh 
KK. Distribution of  ABO and Rh types in voluntary 
Blood donors in Jharkhand area as a study conducted 
by RIMS, Ranchi. Journal of  Family Medicine and Primary 
Care. 2016;5(3): 631-36.
21.	 Cheesbrough M. Blood transfusion practice: 
blood donation and storage of  blood, district labora-
tory practice in tropical countries, low-price editions by 
Cambridge Universal Press. Part. 2002;2: 352–53.
22.	 Ekwere TA, Ino-Ekanem M, Motilewa OO, Ib-
anga IA. Pattern of  blood donor deferral in a tertiary 
hospital, South-south, Nigeria: A three-year study re-
view. Int J Blood Transfus Immunohematol 2014;4: 7-12.
23.	 Antwi-Baffour S, Asare RO, Adjei JK, Kyeremeh 
R, Adjei DN. Prevalence of  haemoglobin S trait among 
blood donors: a cross-sectional study. BMC Res Notes  
(2015) 8:583 DOI 10.1186/s13104-015-1583-0.
24.	 Adeyemi AA, Ladipo AO, Omolade OA, Ogba-
ro DD. Frequency distribution of  haemoglobin variants 
among teenagers. Br J Med Med Res 2016;14: 1-5.
25.	 Omotosho I. A Survey of  ABO, Rhesus (D) 
antigen and haemoglobin genes variants in Oyo State, 
Nigeria. NigerJ Physiol Sci 2015;30: 125-29.
26.	 Lippi G, Mercandanti M, Caleffi A, Franchinii 
M. An unusual case of  a spurious transfusion-acquired 
haemoglobin S. Blood Transfusion. 2010;8(3):199–202.
27.	 FEC approves bill for establishment of  na-

tional blood service commission. https://thenationon-
lineng.net/fec-approves-bill-for-establishment-of-na-
tional-blood-servicecommission/#:~:text=Isaac%20
Adewole%20Thursday%20announced%20that,a%20
National%20Blood%20Service%20Commission.&tex-
t=Voluntary%20non%2Dremunerated%20blood%20
donation,of%20the%20total%20blood%20collection. 
Accessed October 23, 2020
28.	 Coronavirus - Nigeria: we must develop, mod-
ernize blood transfusion service in Nigeria with a Blood 
Service Commission says Dr. Osagie Ehanire. https://
www.africanews.com/2020/08/08/coronavirus-ni-
geria-we-must-develop-modernize-blood-transfu-
sion-service-in-nigeria-with-a-blood-service-commis-
sion-says-dr-osagie-ehanire//. Accessed October 23, 
2020
29. Dr Smith. https://www.vanguardngr.
com/2020/03/nigeria-has-no-law-to-regulate-blood-
transfusion-practice-dr-smith/ Accessed July 14, 2020. 
30.	 World Health Organization (WHO). Safe blood 
donation. Geneva: World Health Organization; 2009.
31.	 Benedict N, Augustina AO, Nosakhare BG. 
Blood Donation in Nigeria: Standard of  the Donated 
Blood. J Lab Physicians. 2012; 4(2): 94–7.
32.	 Rubinstein I, Hoffman A, Abassi Z, Better 
OS, Winaver J. Differential regulation of  renal region-
al blood flow by endothelin-1. Am J Physiol 1996;271: 
1166-72 PubMed .
33.	 Nath KA, Hebbel RP. Sickle cell disease: Re-
nal manifestations and mechanisms. Nat Rev Nephrol 
2015;11: 161-71.
34.	 Ajayi  AA,  Kolawole  BA.  Sickle  cell  trait  and  
gender  influence type 2 diabetic complications in Afri-
can patients. Eur J Intern Med 2004;15: 312-15.

African Health Sciences, Vol 21 Issue 3, September, 2021 1242


