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ABSTRACT
Objectives: To gain baseline knowledge about frequency, severity and types of anemia among prospective urban
replacement blood donors.
Methods: A prospective study was carried out at the blood bank of a tertiary care hospital in Karachi, Pakistan, on
temporarily rejected male blood donors due to anemia based on pre-donation complete blood counts. Severity of
anemia was determined according to WHO criteria into mild, moderate and severe. Type of anemia was graded
based on MCV values of <80 fL, 80-100fL and >80fL into microcytic, normocytic and macrocytic
anemia.Prevalence of anemia was also calculated.
Results: Among 18539 male replacement donors during one year, deferrals due to anemia were 1445[56.07%] out
of a total of 2577 temporary rejections. Prevalence of anemia was found to be 7.8% among male population. Mild
anemia was found in 80.1% donors and the commonest type of anemia based on MCV was hypochromic, microcytic
[66.6%]. A significant correlation was found between microcytic anemia with disease severity [p value0.009] and
age group 30-40 years [p value0.000].
Conclusion: A high prevalence of anemia among male replacement donors, not associated with frequency of
donation signifies deteriorating health status of male population with concomitant regular loss of whole blood
donations. Knowledge of cause of anemia is vital to guide the recruitment strategy for whole blood donors.
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Anemia in urban male replacement blood donors

INTRODUCTION
Demand for blood component therapy is steadily growing in Pakistan due to continuous
expansion in population which currently stands at 182 million. Liaquat National Hospital is
located in the heart of metropolis city Karachi and is a750 bedded largest tertiary care private
institute for undergraduate and post graduate studies. It caters approximately 25,000
emergencies, 60,000 inpatients and over 260,000 outpatients each year. Replacement donors are
the backbone of our country’s donor pool as voluntary donations are only 10 %.(1)Donor
selection criteria play a pivotal role in donor recruitment, an important component being
evaluation of hemoglobin, performed by various standard techniques. Both World Health
Organization guidelines[WHO] and American Association of Blood Bank[AABB] have
specified cut off hemoglobin[Hb] levels for donor selection but ranges for Total Leucocyte
Count [TLC] and platelet counts are not mentioned, rather blood transfusion services are
encouraged to set their own ranges for blood cell parameters based on their population
demographics.(2,3) A neglected part of donor loss comprises of temporary rejections based on
low hemoglobin which acts as a de-motivational factor and adversely affects the donor return
rate.(4). Our study was conducted at the blood bank of the hospital with the objective to
determine the prevalence, severity and types of anemia common in otherwise healthy blood
donors and to look for an association between frequency of donation and age group with low
hemoglobin.
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METHODOLOGY
A prospective study was carried out at the blood bank of Liaquat National Hospital, Karachi
from January 2014 to December 2014. As a part of pre-donation screening, 2.7ml venous blood
was collected in EDTA[ethylene di-amine tetra acetic acid] tube from all donors and CBC was
run on Nihon Kohden MEK-6410K

hematology analyzer following appropriate controls.

Acceptable hematological ranges for donor selection were in accordance with AABB guidelines
and set as follows: Hb=12.5 - 17gm/dl, TLC= 4.0-11x10^9/l, platelet count= 150-400x10^9/l
Severity of anemia was determined according to WHO criteria into mild, moderate and
severe.(5) Type of anemia was graded based on MCV values of <80 fL, 80-100fL and >80fL
into microcytic, normocytic and macrocytic anemia respectively.(6) Data was analyzed using
SPSS v. 21. Quantitative variables including age, hemoglobin and MCV were reported in terms
of mean and standard deviation. Frequencies and percentages were used to report categorical
variables including severity of anemia, types of anemia and frequency of donation. Significant
associations between age, type, severity of anemia and frequency of donation were explored
using spearman rank correlation test. P-values less than 0.05 were considered statistically
significant.
The study protocol was approved by the institutional review board of Liaquat National Hospital
and Medical College. We obtained informed written consent from all donors after the study
protocol had been explained to them.
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RESULTS
From January 2014 to December 2014 the blood bank of Liaquat National Hospital received a
total of 18,658 donors to donate blood of which 18,484[99.06%] were replacement donors and
only 174[0.93%] came for voluntary donations. Male donors were 18539[99.36%] while female
donors were 119[0.63%]. 2,577 [13.81%] donors were found unfit on clinical and hematological
assessment prior to donation. Based on CBC findings, 56.07% male replacement donors were
deferred due to low hemoglobin [1445 out of 2577]. Prevalence of anemia was calculated as
7.8% among male population. Mild anemia was found in 80.1% donors and the commonest type
of anemia based on MCV was hypochromic, microcytic [66.6%]. Donor demographics are
shown in Table 1.
Spearman correlation test was used to determine the association between anemia’s severity, type
and age groups. A significant correlation was found between microcytic anemia with disease
severity [p value0.009] and age group 30-40 years [p value0.000]. However association between
severities of anemia with frequency of donation was insignificant. [Table2]

DISCUSSION
In developing countries like Pakistan which rely heavily on replacement donations, high
prevalence of anemia [7.8%] among its male donor population is a major cause of concern.
Furthermore, presence of predominant hypo-chromic morphology not associated with frequency
of donation signifies a deteriorating health status of male population with concomitant regular
loss of whole blood donations.
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Our results showed a temporary blood donor rejection rate of 13.8% which falls within the
acceptable donor deferral rate range of 5-10%.Tufail et al from Pakistan have quoted a similar
figure of 13.58%. (7) Analogous results are reported from America, Europe and other regional
countries.Zou et al. [12.8%] Custer et al. (13.6%) Arslan et al. [14.6%]Bahadur et al.[9%]. (8, 9,
10, 11)
Our high rate of temporary rejections among male replacement donors due to low
hemoglobin [56.07%]corresponds to the results of a large study by Custer et al based on 3.9
million donorsquoting low hematocrit as the commonest cause of temporary deferrals
[76%];however gender distribution is not mentioned.(12)In contrast, two local studies from
northern parts of Pakistan have reported a relatively low incidence of anemia among donors
[36.1%

and 13.3 %]a discrepancy attributed to their small study population[n=1833 and

3617](7,13) .However their results are comparable to other studies both western and regional.Di
Lorenzo Oliveira C et al. [22.6%] from Brazil, Charles et al. [22.2%] from Trinidad and Tobago
and Arslan et al. [20.7%] from Turkey. (14,15,10) Interestingly Rabeya et al. from Malaysia and
Agnihotri et al. from western India have reported a much higher incidence of anemia among their
donors as 40.7% and 55.8% respectivelywhich is understandable as half of their deferred donor
population were pre-menopausal females.(16,17)
80.1%of our rejected male donors suffered from mild anemia which is similar to 82.9% reported
by Bahadur et al from Indiabut their minimum cut off limit for mild anemia was hemoglobin
level of 10gm/dL against our 11gm/dL. (18)If we consider their minimum range then our donor
population with mild anemia jumps to 87% which is an alarmingly high figure.
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Iron deficiency changes are seen initially as normochromic anemia which evolves into
hypochromic microcytic type as disease advances. Our results showed hypochromic microcytic
anemia as the leading morphologic finding [66.60%] followed by normochromic anemia
[31.7%]. Almost paradoxical results are reported by Bahadur et al from India which is
74%normochromic anemia and 14.6%hypochromic microcytic anemia.(18) A study conducted
on Iranian blood donors by Javadzadeh SH et al. reported iron deficiency anemia; manifested
morphologically as microcytic anemia in 16% of male donors.(19) da Silva et al. from Brazil
confirmed the presence of iron deficiency in 25% of its rejected male donors and 37.5% of its
total rejected donors.(20)Hence it can be inferred that presence of predominant microcytic
morphology indicate advanced iron deficiency changes among our male donors.
An expected finding reported in this study is a significant correlation between severity of
anemia and microcytic type seen among donors of age bracket 30-40 years.Many publications
have shown a close link between iron deficiency and frequency of donation specially highlighted
by the famous RISE Study. (21, 22, 23)
Prevalence of anaemia is an important health indicator and when used with other
measurements of iron status, the haemoglobin concentration can provide information about the
severity of iron deficiency. Incidence of anemia 4.5% or less in general population comprising
children, females and males is considered normal as per WHO guidelines.(24) A study from
India has reported prevalence of anemia among prospective blood donors as 1.8%.(17)Although
determination of cause of anemia was a major limitation of our study, its prevalence of 7.8%
selectively among male donors of urban population with predominant microcytic morphology
raises questions about the health of the male population in particular. Iron deficiency aside, other
epidemiologically important causative factors include infectious and inflammatory disorders, the
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prevalence of genes for thalassaemia, and deficiencies of folic acid and vitamin B12 in certain
settings.
The acceptable range of hemoglobin for donor selection varies globally. AABB has set a
minimum level of 12.5mg/dl for both sexes. Interestingly this level has been brought down in
some South Asian countries .According to Standards in Blood Bank and Blood Transfusion
Services India [2007] minimum acceptable level of hemoglobin should not be less than 12gm/dl
for all.(25)This level is being practiced in some developing countries like Bhutan, where an acute
shortage of voluntary donors is a probable explanation.(26) Whether we should follow the
international or regional standards is debatable in the absence of studies regarding reference
ranges in our population.
To assess donors’ health in relation to low hemoglobin and its etiology, more studies are
needed. It is the duty of blood bank staff to explain the reasonsand duration of deferrals with
proper referrals to concerned clinics for evaluation and treatment. Further, to avoid losing a
valuable pool of potential donors to borderline low hemoglobin; some available options are to
decrease the cutoff hemoglobin level to 12g/dl, with increase in donation interval. Iron
replacement therapy for two months post donation may be prescribed to regular donors after
establishing iron deficiency. Health policies like iron fortified food to improve the general health
of population need to be implemented by the government.
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CONCLUSION
A significant portion of male replacement donors belonging to urban population are rejected due
to low hemoglobin which is mild but predominantly hypochromic microcytic in morphology.
Prevalence of anemia among male donors was high at 7.8% .It shows an expected positive
correlation with microcytic morphology and adult age group. Further studies from other parts of
country are needed to determine the cause and rate of donor rejection due to anemia. Efforts
should be targeted towards improving health awareness among replacement donors. Reduction in
donor pool can be avoided by recruiting donors with borderline low hemoglobin with
concomitant increase in interval for next donation. Iron supplements may be prescribed to donors
where cause of anemia is established as iron deficiency.
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Table 1: Demographics of male replacement donors rejected due to low hemoglobin
Age
(Years)

Mean
(SD)
Frequency
(%)

Hb
(gm/dl)

28.62
(6.79)

11.50
(0.98)

-

-

MCV
(fL)

74.87
(11.15)

Severity of Anemia

Type of Anemia

Frequency of Donation
Macrocytic

1st
Time
Donors

Infrequent
Donors

Frequent
Donors

-

-

-

-

-

452
(31.7%)

25
(1.8%)

273
(19.9%)

523
(38.1%)

578
(42.1%)

Mild

Moderate
and
Severe

Microcytic
Hypochromic

Noromcytic

-

-

-

1157
(80.1%)

288
(19.9%)

950
(66.6%)

Table 2:

Type of Anemia
Frequency of Donation
Age

Spearman Correlations
Severity of Anemia
Type of Anemia
Correlation
Correlation
P-value
P-value
Coefficient
Coefficient
**
-.069
.009
.042
.262
.002
.956
**
.012
.647
.149
.000

**. Correlation is significant at the 0.01 level (2-tailed).

Frequency of donation
Correlation
P-value
Coefficient

.030

.428

