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N3y 7:{e3 @l Introduction: Most of the irregular antibodies in daily transfusion practices are directed towards the Rh (
D,CEcce), Kell (K), Fy (FyaFyb), Jk (Jka, Jkb) and MNS (M,N,S,s) blood group systems. Knowledge

about the prevalance of these red cell antibodies among blood donors is very important to minimize the risk of
alloimmunization.

Aims and Objectives: The study was conducted to estimate the prevalence of irregular antibodies among blood donors.
Material and methods: This was a prospective study carried out over a period of one year with effect from June 2013 to June
2014 in the Department of Blood Transfusion and Immunohaematology of Sher-e- Kashmir Institute of Medical Science. It
comprised of voluntary and replacement donors of SKIMS Hospital blood bank who donated blood during the above
mentioned period. Donors who fulfill inclusion criteria specified by Departmental SOPs were selected and written informed
consent was taken from them. Ethical clearance was obtained from institutional ethical committee.

Results: A total of 11700 blood samples from the donors of all blood groups were typed for the presence of irregular antibodies.
The detection was done by indirect coomb's test by conventional tube technique. This study included 11,466 (98%) males and
234 (2%) females. A total of 28 (0.24%) donors were tested positive for irregular antibodies. Among these 26(92.8%) were males
and 2(7.14%) were females. Maximum blood donors who had irregular antibodies were in the age group of 18-30 years. O
positive blood group donors (28.5%) have more irregular antibodies followed by B positive(25%), A positive (21.4%), AB
positive(7.14%), Anegative(7.14%), O negative(3.57%), B negative (3.57%) and AB negative (3.57%).

Conclusion: Antibody screening and identification combined with extended phenotyping of blood can help in creating donor
data bank and providing proper antigen compatible blood for patients with multiple alloantibodies and also reduce the risk of
RBC antigen alloimmunization along with their complications like hemolytic transfusion reactions, hemolytic disease of fetus
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and newborn.

INTRODUCTION

Discovery of the ABO blood group system by the Austrian
pathologist Karl Landsteiner together with his colleagues Von
Decastello and Sturli , and the introduction of ABO blood
grouping tests by Reuben Ottenberg in 1911 greatly reduced
the fatalities associated with blood transfusion in early days
of transfusion therapy .**® After the introduction of indirect
antiglobulin test by Coombs in 1945, which added a new
dimension to the safety of blood transfusion, there was a rapid
increase in the identification of alloantibodies that causes
transfusion reactions or haemolytic disease of the newborn.
This has lead to the discovery of 245 blood group antigens
classified in 29 blood group systems and 38 high and low
frequency antigens not yet fulfilling the requirements for
classification into the system.““Alloimmunisation occurs
when an incompatible antigen introduced in an
immunocompetent host evokes an immune response. Most of
the irregular antibodies are directed towards the Rh
(D,C.E,c,e), Kell (K), Duffy (Fya,Fyb), Kidd (Jka,Jkb) and MNSs
(M,N,S,s) blood group systems. Of these, D antigen is most
immunogenic, resulting in more than 80% of
immunocompetent D negative persons becoming
alloimmunized after a transfusion of D positive erythrocytes.®
The main mechanism for alloimmunization involves the
presentation of the donor antigen peptides by APCs to the T-
cell receptor (TCR) on recipient CD4 T cells (a T- cell
dependent response). The phenomenon of alloimmunization
can lead to several problems varying from delay in getting
compatible blood to delayed haemolytic transfusion
reactions. Knowledge of frequency of irregular antibodies in
a population is very helpful in providing antigen negative
compatible blood to patients with multiple alloantibodies.
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AIMS AND OBJECTIVES:

The aim of our study was to estimate the prevalence of
irregular antibodies among blood donors at SKIMS Blood
bank.

MATERIAL AND METHODS:

This was a prospective study carried out over a period of one
year with effect from June 2013 to June 2014 in the Department
of Blood Transtusion and Immunohaematology of Sher-e-
Kashmir Institute of Medical Science. This study comprised of
voluntary and replacement donors of SKIMS Hospital blood
bank who donated blood during the above mentioned period.
Donors who fulfilled the inclusion criteria specified by
Departmental SOPs and national guidelines were selected
and written informed consent was taken from them. Samples
from blood donors were collected. About 3 ml of blood
sample was taken in anticoagulant vial at the time of blood
collection for blood phenotyping and irregular antibody
screening. ABO, Rh D blood grouping and screening was
done by conventional tube technique . The Rh D negative
donors were further confirmed by doing weak D testing.
Irregular antibody screening was done by indirect
antiglobulin technique.

RESULTS

A total of 11700 blood samples from the donors of all blood
groups were typed for the presence of irregular antibodies.
The detection was done by indirect coomb's test by
conventional tube technique. This included 11,466 (98%)
males and 234 (2%) females. A total of 28 (0.24%) donors were
tested positive for irregular antibodies. Among these
26(92.85%) were males and 2(7.14%) were females (Table 1).
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Table 1. Gender distribution of Blood Donors and
prevalence of Irregular antibodies

Gender |Number|Percentage(%)|Prevalence of|Percentage
(N) irregular (%)
antibodies(N)
Males |11,466 |98 26 92.85%
Females|234 2 2 7.14%
Total 11,700 (100 28 100

Out of total donors, 10647 (91%) were replacement donors and
1053(9%) were voluntary donors(Table 2)

Table 2. Distribution according to type of blood donors

Type of donor Number (N) |Percentage(%)
Replacement donor 10647 91

Voluntary donor 1053 9

Total 11700 100

Age of the donors ranges from 18-60 years with a mean age of
25 years. Maximum donors were in the age group of 18-30
years 5616(48%) followed by 31-45 years 4095(35%) and 46-60
years 1989(17%). Irregular antibodies prevalence was more
among age group 18-30years (64.28%) (Table 3).

Table 3. Age wise Distribution of blood donors and
prevalance irregular antibodies

Age Number |Percentage |Prevalence of|Percentage(

(years) |(N) (%) irregular %)
antibodies(N)

18-30 5616 48 18 64.28

31-45 4095 35 9 32.14

46-60 1989 17 1 3.57

Total 11700 (100 28 100

In our study, 76% donors were first time donors and only 24%
were repeat donors (Table 4).

Table 4. Distribution of blood donors as per history of
previous donation

Donors Number(N) Percentage(%)
First time donors 8892 76

Repeat donors 2808 24

Total 11700 100

Frequency of O positive blood group was more in our study
compared to other groups i.e 34% followed by B positive
30.8%, A positive 21.8%, AB positive 6%, O negative 2.7%, B
negative 2.5%, Anegative 1.3% and AB negative 0.9% (Table 5).

Table 5. Blood group wise distribution of donors and
prevalence of irregular antibodies

Blood Number|Percentage|Prevalence of|Percentage
group (N) (%) irregular (%)
antibodies(N)|
A+ 2551 21.8 6 21.4
A- 152 1.3 2 7.14
B+ 3604 30.8 7 25
B- 293 2.5 1 3.57
AB+ 702 6 2 7.14
AB- 105 0.9 1 3.57
O+ 3978 34 8 28.5
O- 315 2.7 1 3.57

O positive blood group donors (28.5%) have more irregular
antibodies followed by B positive(25%), A positive (21.4%), AB
positive(7.14%), A negative(7.14%), O negative(3.57%), B
negative (3.57%) and AB negative (3.57%).

DISCUSSION

Red cell alloimmunization results from the genetic disparity
between red cell antigens of the donor and recipient or from
mother to fetus. ”Transfusion of incompatible blood may lead

to an immune mediated haemolytic transfusion reaction, and
to avoid such cases, pretransfusion compatibility testing is
carried out.*”The steps of pretransfusion testing involve
reviewing the acceptability of blood sample, checking the
ABO group and Rh D type, antibody screening tests,
determining the specificity of antibodies detected
unexpectedly, choosing antigen negative compatible unit for
the recipient.”The intention of improving blood safety by
performing antibody screening in all prospective patients is a
great step towards reducing adverse reactions caused by
transfusion ."”However, the use of screening cells prepared
from foreign donors still leaves a possibility where the
antibodies especially the ones against minor antigens may go
undetected.””

Alloimmunization complicates the transfusion therapy due to
difficulty in getting the compatible blood for transfusion which
increases the risks of additional alloantibody and
autoantibody formation further leading to haemolytic
transfusion reactions, haemolytic disease of fetus and
newborn and life threatening hyperhemolysis
syndrome."*"*"*'” The rate of alloimmunization in our general
donor population was 0.24%. The reason for this could be that
our study population comprised general donor population
and not the high risk groups like multitransfused patients.

In our study, overall rate of alloimmunization among donors
was 0.24%. 92.85% donors who had alloantibodies were men
and 7.15% were women. On the other hand, considering the
total number of males and females tested, 26 out of 11466
men (0.23%) and 2 out of 234 women (0.85%) had
alloantibodies. A higher rate of alloimmunization was
observed in females than in males.A similar observation was
made by Hoeltge et al “°. Rh and Kell antibodies have been
reported to be the most common clinically significant
alloantibodies."”*Garg N et al * conducted a study on
voluntary blood donors in Delhi population and showed a
prevalence of 0.09% of alloantibodies in their serum and also
showed a higher prevalence of alloantibodies in females than
in males similar to our study. A similar study was conducted
by Pahuja S et al® and found that the prevalence of
alloantibodies was1.25%. Pahuja S et al ®” conducted a study
on 7756 healthy blood donors and a total of 4 donors (0.05%)
showed presence of alloantibodies in their serum and all were
males. Zhu et al® in 2007 found a prevalence of 0.279%
among donor in Shaoguan area. The frequency of irregular
antibodies in females was higher than that of males similar to
our study. The reported incidence of erythrocyte
alloantibodies in the donor population varies from 0.32% to
2.4°o.(22'23'24'25'28'27)(Tdb].e 6)

Table 6. Comparision of studies on prevalence of
alloimmunization among blood donors

Studies Frequency (%)

Sallander et al® 0.7%

Myhre et al® 0.34%

Giblett™ 0.32%

Winter et al® 0.89%

Ameen et al® General population: 0.49%
Blood donors:2.3%

Zhu et al® 0.279%

Tormey et al® 2.4%

Pahuja et al® 0.05%

Present study 0.24%

The frequency of irregular alloantibodies in our study
population is lower than most of the studies except study
conducted by Pahuja et al. Female donors have higher
percentage of irregular alloantibodies considering total
number of females as denominator than males similar to other
studies conducted by Ameen et al, Zhu et al, and Giblett who
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also found a significant higher percentage in female donor
group. This might be due to past pregnancies.

Prevalence of irregular antibodies can be of significance if
large amount of plasma is to be transfused as in massive
transfusion and in pediatric patients as the plasma
components has the potential to cause immune hemolysis in
recipients. It is recommended that only packed red blood cells
should be issued and transfused when irregular antibodies
are found in the blood.

Inrecentyears, medical tourism to India has increased largely
due to affordable medical facilities available here. In context
of Transfusion Medicine, this trend would mean that a large
number of international patients would be receiving blood
transfusion from Indian donors. The differences observed in
antigen frequencies among different ethnic groups can lead
to development of irregular antibodies.

Although our tertiary care centre caters patients from all
across the state but most of the donors were from the North of
the state. The gene pool of people from other parts of the state
may be different so a multicenteric study in hospitals located
in different regions should be carried out that would be
valuable to provide information regarding the frequencies of
various blood group antigens. Antibody screening and if
required identification combined with extended phenotyping
of donors should be carried out to provide antigen negative
compatible blood to the recipients.

CONCLUSION

Provision of safe blood for transfusion does not imply only
testing for infectious markers, but also protection from
haemolytic transtusion reactions that results from transfusion
of blood that has antibodies against the red cell antigens.
Thus alloimmunization due to foreign RBC antigens or
antibodies is a life threatening adverse effect of blood
transfusion.
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