
69KJMS January-April, 2015, Vol. 8, No. 1

INTRODUCTION

	 Blood is donated by volunteers humanitarianly for 
saving lives of patients in a number of clinical situations. 
All blood banks and transfusion services require regular 
blood donation from volunteer donors. A blood donor 
generally donates 450 ml of blood at the time of dona-
tion. A donor usually loses about 200-250 mg of iron 
per blood donation.1 An individual who donates blood 
at least twice a year loses up to 500 mg of iron. Body’s 
compensatory mechanisms of iron include increased 
absorption and mobilization from its storage sites.2 
Blood donors shall have sufficient levels of hemoglobin, 
this is to ensure that blood donors have adequate num-
ber of red blood cells for donation as well as adequate 
iron stores for erythropoiesis following donation.3 Iron is 
an essential micronutrient required for growth and differ-
entiation of red blood cells.4 Serum ferritin concentration 
is an indicator of mobilizable body iron stores. Lack of 
iron affects the body systems and produces variable 
symptoms. Iron content of the body is kept constant 
by maintaining the balance; the amount absorbed and 
the amount lost.4 An individuals with decreased concen-
tration of hemoglobin is not permitted to donate blood 
in order to prevent the donor from deleterious effects.5 

Regular male donors may have low iron stores, which 
can lead to iron depletion and eventually causing iron 
deficient anemia.6 Aim of this study was to evaluate the 
iron status of regular volunteer healthy blood donors.

MATERIAL & METHODS

	 This study was conducted at the Baqai Blood 
Bank, Baqai Medical University Hospital, Nazimabad, 
Karachi. Informed written consent was taken from all 
donors prior to blood donation. Personal information 
and history of blood donation of volunteer donors was 
noted. All donors were divided into two groups i.e. do-
nors who never donated blood earlier were considered 
as control group while other group included donors 
who had donated blood more than once. A total of 
255 volunteers included in this study i.e. 105 as control 
group while 150 as test group. From all blood donors 
5 ml of blood sample was collected i.e. 2 ml in EDTA 
tube for CBC while 3 ml non anticoagulated for serum 
iron, TIBC and serum ferritin. CBC was performed on 
automatic hematology analyzer that included hemo-
globin estimation, red cell count, total leukocyte count, 
platelet count, hematocrit, mean cell volume, mean cell 
hemoglobin, mean cell hemoglobin concentration and 
red cell distribution width (RDW). Serum ferritin was 
determined using chemilluminescent microparticle im-
munoassay. Serum iron and total iron binding capacity 
was determined using microlab 300.

	 Criteria followed for the selection of blood donors 
(as laid down by the American Association of Blood 
Banking): Hb 12.5 -16.00g/dl, age 18-60 years, weight 
minimum 50 kg, no history of transfusion transmitted 
diseases, donations interval (Minimum 8 weeks after 
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donation), pulse 50 - 100 per minute, temperature < 
37.5 C (99.5 F) and blood Pressure (Systolic < 180 m 
Hg/ Diastolic < 100m Hg).

Inclusion criteria:

	 Inclusion criteria for control group were; random 
healthy male donors of 18 years and older who had 
not donated blood previously and fulfilling the above 
mentioned criteria. Inclusion criteria followed for test 
group were donors with blood donation history at least 
once or twice a year regularly for the last five years, 
unmarried and married both.

RESULTS

	 A total of 255 volunteers were included in this 
study. Initially two groups were considered i.e. donors 
donating blood for the first time were considered as 
control (n=105) while those who had donated blood 
during the last five years were considered as test group. 
Test group was further subdivided into two i.e. donors 
who were regular donors and donated blood only once 
a year (n=75) while the other group contained those 
donors who had donated blood more than once in a 
year (n=75). Consolidated results of hemoglobin, se-
rum iron, total iron binding capacity and serum ferritin 
of all groups are shown in Table 1.

DISCUSSION

	 Normal healthy individuals are recruited for blood 
donation based upon physical health, clinical history, 
and estimation of hemoglobin. In many blood banks he-
moglobin is estimated using copper sulphate method. 
It is crude method and at times does not evaluate the 
lower normal levels of hemoglobin in male donors. This 
study was conducted for the evaluation of iron status 
in regular blood donors. Findings of this study showed 
that donors who donate blood once a year have no 
statistical difference as compared with control as shown 
in Table 1. However significant statistical difference was 
observed when control group was compared with regu-
lar blood who had donated blood more than once in a 
year (p=0.001). Decreased levels of hemoglobin have 
also been observed in regular blood donors by other 

workers. Djalali et al7 as well as that of Zaccheus and 
Baribefe8 who reported a significantly lower hemoglobin 
and packed cell volume in regular blood donors when 
compared with healthy controls.

	 However findings of this study are at variance with 
those of Szymczy-Nuzka and Woloweic9 and Denicourt 
and Goudemand10. These workers reported normal 
levels of hemoglobin in regular blood donors. Variance 
at these results are due to the racial differences, study 
population, environmental factors dietary habits, poverty 
and parasitic infestations.

	 Serum iron of control group showed no statistical 
difference as compared with donors who had donated 
blood once a year (p=0.586). Statistically significant 
difference was observed when the serum levels of reg-
ular donors who had donated blood more than once a 
year was compared with the control group (p=0.001). 
Other parameters of serum profile i.e. TIBC and serum 
ferritin also showed statistically significant difference 
when these parameters of regular blood donors (both 
once a year and more than once a year) were compared 
with control group as shown in Table 1.

	 Results of this study are in agreement with 
the findings of Badar et al,1 Szymczyk-Nuzka and 
Woloweic,9 Norashikin J et al,11 Okpokam et al12 
Adediran et al13 Usanga.14 Apart from all these findings, 
results of this study are at variance with that of Vilsu et 
al who reported normal levels of serum ferritin in regular 
blood donors.15

	 Findings of this study reveals that despite he-
moglobin estimation, regular blood donors showed 
decreased concentration of hemoglobin when analyzed 
by automated hematology analyzer. Serum iron, TIBC 
and ferritin were also decreased in these donors. It is 
therefore suggested that serum iron and ferritin shall 
be evaluated in regular blood donors. There is need to 
educate regular voluntary donors about iron deficiency, 
iron deficiency state and iron deficiency anemia. Serum 
Ferritin level should be checked for all regular donors. 
Serum Ferritin level will help to detect pre-clinical iron 
deficiency anemia. All regular blood donors should 
consider taking iron supplement for at least 3 months 

Table 1: Consolidated results of control, regular donors donating blood once a year and donors donating blood 
more than once in a year

Control Regular once a year Regular more than once a year
N 105 75 Sig 75 Sig

Age 27.8  ± 4.7 32.04±0.04 0.014 25.30  ± 3.49 0.081

Hb 14.4  ± 0.86 13.88  ± 0.62 0.281 12.78  ± 0.24 0.001

Serum iron 78.66  ± 16.45 75.31  ± 19.67 0.586 41.40  ± 13.58 0.001

TIBC 195.06  ± 48.12 292.53  ± 53.36 0.001 441.40  ± 24.64 0.001

Serum ferritin 115.85  ± 34.42 58.59  ± 16.18 0.001 26.40  ± 7.63 0.001

Data are shown as mean ±SD. n= number of donors, Hb= hemoglobin, TIBC= total iron binding capacity
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before next donation and their serum ferritin level should 
be checked at least once every year.

CONCLUSION

	 It is concluded that depletion of iron leads to 
iron deficiency in regular blood donors. Hemoglobin 
level should not be the only criteria for normal healthy 
individuals who regularly donate blood.
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