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ABSTRACT: Anaemic donors in Nigeria are often ergailly treated with haematinics without investigais. We studied
morphological pattern of anaemia among first-tinn@ats in Kano, Nigeria and reviewed the clinicapiitations of empirical
use of haematinics with respect to morphology. Hatelngical parameters of 182 first-time prospectileod donors with
anaemia were determined and morphological classidic of the anaemias were undertaken based otetkeitidices. Out of 182
anaemic donors, 56.6% had microcytic hypochromeeama, 19.2% had macrocytic anaemia, 17.6% hadrghimanaemia
and 6.6% had normocytic normochromic anaemia. Eterbgeneous pattern of morphological classesagrara was indicative
of diverse aetiological factors, hence empiricarépy with haematinics may ineffective or hazardoumany cases of anaemia
among first-time blood donors in Nigeria. It is tbf®re necessary for blood banks in Nigeria to hsteedard guidelines for
investigating anaemic donors before embarking eratby.
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Introduction

The World Health Organization recommends tilabd donation should in all cases be absolutelyntary.
However, in Nigeria, voluntary donors are relativetarce, hence family replacement and commeroiabi have
become major sources of blddd The suitability of prospective donors should tEedmined by a pre-donation
assessment of general health, medical and soa#irpj weight and blood presstirédealthy persons who are
between the ages of 18 and 65 years with haemag(btli) levels of not less than 13.5 g/dl in maled2.5 g/dl in
females are acceptable as donors if they test iweghtr transfusion transmissible infections, buegnant and
lactating mothers are not accepted for allogenkiocbdonatio Moreover, in developed nations that have well
established blood transfusion services, donors@renely subjected to extensive assessment of Hiechemical
and haematological parameters to allow sufficiesight in to the donors’ health.
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The Nigerian national blood transfusion sevis still at a formative stage and can not satisé national
requirement for donor blood. Hence the respongibdf donor recruitment and testing is virtualljegated to
individual hospital blood banks where prospectiemats are routinely tested for infectivity markefssyphilis,
hepatitis B and C as well as HIV 1 and 2, but thly coutinely measured pre-donation haematologieahmeter is
the Hb level, which is usually determined as atateal parameter by CuSO4 gravimetric method oHemoCue
photometric method. Most Nigerian blood banks db Imave standard guidelines for dealing with protipe
donors who fail the pre-donation Hb estimation thuanaemia. In most cases, such persons are stafdyred as
donors and empirically treated with iron and faiblets based on the assumption that their anasrdige to iron or
folic acid deficiency without further investigatienThis practice is rampant in most blood bankssabmmoner in
rural and secondary health care institutions tretally lack established clinical and laboratory rhalogy
services. This practice emanated from the factghatious studies on donor anaemia were essentiafigiucted on
donor groups comprising predominantly of regulapea donors in whom the anaemia was almost entirely
microcytic hypochromic attributed to iron depletisacondary to repeated donatibrisowever, we believe that the
pattern of anaemia among first-time donors (domatiaive) maybe different as it would not be a mefiection of
iron deficiency due to previous donations.

In this paper we studied the haematologieahmeters and red cell indices of anaemic firsetprospective
blood donors and reviewed the clinical implicati@i®mpirical use of haematinics in Kano, northwidigferia.

Materials and M ethods

This is a prospective study conducted duthmegyear August 2007 to July 2008 at the blood bahAminu
Kano Teaching Hospital (AKTH), Kano, northwest Nige Donors were routinely tested for infectivityarkers of
syphilis, hepatitis B and C as well as HIV 1 arid Pre-donation Hb levels were estimated using-émoCue 301
System (USA), and minimum Hb levels of 13.5g/ddl dr2.5¢g/dl were used as cut-off values for male fendale
donors respectively

All first-time prospective voluntary and famiteplacement blood donors that passed the infgctimakers
screening but failed the Hb estimation test weuglistl. Commercial donors were not included in #tigly. The
age and gender of donors were documented and vétmag sample (2 ml) was taken in EDTA anticoagtifesm
each subject and processed by Celltac Alpha MEKD@2100od analyzer, which determined the full bloaxliat
parameters including the levels of Hb, red celléed (MCV, MCH and MCHC), red cell distribution wid(RDW),
white blood cell (WBC) and platelet counts. In thisdy, normal ranges of red cell indices werenakeMCV: 76-
96fl, MCH: 27-32 pg and MCHC: 30-35 gidl

The subjects were categorized into three pgduased on their red cell indices: normocytic raginomic if
they had normal indices, microcytic hypochromithiéy had low indices and macrocytic if they hadhhigdices.
The normal range of RDW in this study was takerl&£$5%-14.5% WBC and platelet counts were evaluated
separately for each of the three categories. It ease, Leishman stained blood film were reviewedrder to
confirm auto-analyzer results and verify red cetirphology. Dimorphic anaemia was diagnosed if dual red cell
populations were seen on blood filnThe mean and standard deviation of each of teenhtlogical parameters
studied were determined using computer soft wai®SS®ersion 11.0. Statistical comparisons of mednegavere
based on Student’s t-test and a p-value of lessQt@b was taken as significant.

Results

During the period of study, a total of 1,50&t-time blood donors, all of them males, wereeiged at the blood
bank out of which 182 (12.1%) were deferred duariaemia. Out of the 182 anaemic donors, 81 (44v5é6¢
voluntary and 101 (55.5%) were family replacememats. The demographic and haematological profifethe
anaemic donors are shown on Table 1.

Out of the 182 donors studied, 103 (56.6%) imécrocytic hypochromic anaemia, 35 (19.2%) hadnoeytic
anaemia, 32 (17.6%) had dimorphic (microcytic/magtie) anaemia and 12 (6.6%) had normocytic normaic
anaemia. There were no significant differences (@50between the mean ages for the donors thatrfierdcytic
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hypochromic anaemia (29 years), macrocytic anaéBfiayears), dimorphic anaemia (29 years) and noytiwc
normochromic anaemia (30 years). Similarly, theezeano significant differences (p>0.05) betweenrttean Hb
concentrations for the donors that had microcytipdthromic anaemia (9.5g/dl), macrocytic anaemi&g/dl),
dimorphic anaemia (9.5¢/dl) and normocytic normoafic anaemia (9.4g/dl). Donors with microcytic
hypochromic, macrocytic and dimorphic anaemia hiedaded RDW with mean 8D values of 17.5 0.5%,
17.1%+0.4% and 21.36.6% respectively, while donors with normocytiemochromic anaemia had normal RDW
with mean +SD values of 13.3 8.5%.

Table 1: Demographic and Haematological Paramefekmaemic Blood Donors

Microcytic M acrocytic Dimor phic Normocytic
Hypochromic Anaemia (microcytic/ Normochromic
Anaemia macr ocytic) Anaemia
Anaemia
No. of Donors Affected (%) 103 (56.6) 35(19.2) 32 (17.6) 12 (6.6)
Age (M ean+ SD) 29+25 3143 29+3 30+1.5
Hb (g/dl) 9.5+0.5 9.3+0.4 9.5+0.4 9.4+0.4
MCV (fl) 71+3 108+5 89+5 88+5
MCH (pg) 25+1.1 36+1.3 31+1.2 30+1.2
MCHC (g/dl) 28+1.2 32.5¥1.2 32.1+1.1 32.7+1.1
RDW (%) 17.5+0.5 17.140.4 21.3 0.6 13.3+0.5
WBC Count (x10%L) 5.8+1.2 3.54 5+1.3 6+1.3
Platelet Count (x10%/L) 450+45 245425 220®5 25030

The WBC counts of donors with microcytic hgheomic anaemia (5.8xi), dimorphic anaemia (5x2Q)
and normocytic normochromic anaemia (6XILPwere comparatively similar (p>0.05), while tirean WBC count
of donors with macrocytic anaemia (3.5%10 was significantly lower than the correspondirajues for donors in
the previous three classes of anaemia (p<0.05)plielet counts of donors with macrocytic anae(@#bx10/L),
dimorphic anaemia (220x1@) and normocytic normochromic anaemia (250%1pwere comparatively similar
(p>0.05), while the platelet count of donors withcracytic hypochromic anaemia (450xX10) was significantly
higher than the corresponding values for donothérprevious three classes of anaemia (p<0.05).

Discussion

The finding of average ages of about 30 y&arsur subjects was a reflection of the demogi@ptructure of
Nigeria as a developing nation with a relativelyugg population in comparison to the developed aiesit
Furthermore, despite general reluctance for bloodadon among Nigerians, the younger people dadively
more amenable to donor recruitment campaign. Therade of female subjects in this report was actfin of the
general low level of blood donation among the femabpulation in Nigeria. Despite the fact that blamnation is
acceptable from healthy females that are not pmggoabreast-feeding, there is a misconceptionhi general
Nigerian population that women are not eligibleltmate blood

This study revealed that 12.1% of our pratipge first-time blood donors had anaemia of vamearphological
classes. The finding of average Hb levels of a@mitl in this study indicated that the subjectsezed mild to
moderate anaemia that could not be accounted fgprbyious blood donations as the subjects weré-tfire
prospective donors. This result is in keeping vgitbvious studies, which revealed that up to 19.5%pparently
healthy Nigerian male adults had asymptomatic rwldnoderate anaemia the prevalence of which wasectito
poor socio-economic conditioh’s The predominance of microcytic hypochromic anaerim this study was

127



Int. J. Biomed. & HIth. Sci. Volume 7, No. 2 (2011)

consistent with the fact that iron deficiency, whis the main cause of microcytic hypochromic anaem also the
commonest form of anaemia all over the witldhe African nations including Nigeria are partioly affected by
iron deficiency due to poverty, poor nutrition abldod loss due to parasitic infecti8n® Although thalassaemia
trait does significantly contribute to the prevalerof mild microcytic hypochromic anaemia in Nigerihe finding

of elevated RDW in our subjects suggested that dreficiency rather than thalassaemia trait wascthese of the
anaemia'’. Moreover, the finding of an elevated mean p&tebunt among donors with microcytic hypochromic
anaemia was also indicative of the presence ofdefitiency as previous reports had revealed tiranbocytosis
was a regular feature of iron deficienti?

Up to 19.2% of our anaemic donors had matioanaemia, the main causes of which could be toblgestic
anaemia due to folate or vitamin.Rleficiencie$’. However, folate deficiency is more common thatamin B,
deficiency as a cause of macrocytic anaemia in iéiye Whereas folate deficiency could be due to pgvand
poor nutrition with low intake of green vegetablegamin B,, deficiency is mainly caused by malabsorption that
can be accentuated by poor diet with low contentlaify products and other rich sources of vitamigB The
finding of a relatively lower mean WBC count inghgroup of patient was consistent with previouslissiin which
leucopenia was reported to be a common feature efainblastic anaenfia Dimorphic anaemia with dual
populations of microcytic hypochromic and macrocytd cells, which affected 17.6% of our anaemicaie was
suggestive of combined iron and folate or vitagnileficiencies. This was interpreted to be a reftectif poor diet
with multiple nutrients deficiencies consistent lwibw socio-economic status. In contradistinctionthe other
classes of anaemia that are usually caused byenttdeficiencies, normocytic normochromic anaemihich
affected 6.6% of our anaemic donors is generallysaly related to chronic infections and inflamnmgtdiseasée$.
Chronic infections and inflammations depress epjtbiesis by causing storage iron blockade and w@dtery
erythropoietin productiofl. The occurrence of normocytic normochromic anaémizur donors was a reflection of
the endemicity of chronic and recurrent infectialiseases including tuberculosis, malaria and HID3I in
Nigeria as a developing natitn

The heterogeneous pattern of morphologiadsgs of anaemia seen in this study is indicafitheoexistence
of diverse aetiological factors. Hence, uniform amdpirical use of iron and folic in the managemeintirst-time
donors with anaemia could have adverse implicatinonsome cases. Such an empirical treatment woeltbfit
those with microcytic hypochromic anaemia since/theed iron to synthesize haemoglobin, and folid a®uld
not cause harm in iron deficient subjects. Howegerpirical administration of folic acid to donorsgtlwmacrocytic
or dimorphic (microcytic/macrocytic) could poteriyaresult in undesirable consequences. This isabse while
folic acid would beneficial subjects with macrocyinaemia due to folate deficiency, it is potehtiblrmful to
subjects with macrocytic anaemia due to vitamipy Beficiency. Folic acid had been reported to pricaip
neurological complications in subjects with vitanBp, deficiency™*®. Therefore, the empirical use of folic acid in
cases of macrocytic anaemia should only be undentafter specific investigations have ruled oet ¢iistence of
vitamin By, deficiency®*'® The empirical use of iron and folic acid in sudgewith normocytic normochromic
anaemia would be totally ineffective and inappragisince the anaemia was not caused by nutridicteteies.
Such patients should be promptly investigated withaim of identifying and treating any underlyindectious or
inflammatory diseasés This is particularly important in a developingtina such as Nigeria where chronic
infections such as tuberculosis are endemic wigh prevalencg.

Conclusion

Morphological classification of anaemia irogpective first-time blood donors in northwest &lig revealed a
heterogeneous pattern suggestive of diverse agialofactors. Hence, uniform and empirical usé&afh and folic
in the management of anaemia in first-time bloodats could be ineffective and it might have advémggications
in some cases. It is therefore necessary for abdbanks in Nigeria to have standard guidelinesniegestigating
anaemic donors in order to find the precise cao$dbeir anaemia before embarking on treatmenprépriate
investigations and treatment of anaemia will goglavay in shortening the period of donor deferrad aromoting
donor retention, both of which are essential ineédi@ where donor scarcity is a major problem in phactice of
transfusion medicine.
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