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Abstract

Background: The data on incidence of antigens of
various blood groups in the local donor population helps
in routine blood transfusion practices of a blood
transfusion centre. It is important to know the frequencies
of the various antigens when dealing with patients who
have developed multiple alloantibodies. This information
is necessary to predict the availability of blood units that
lack the corresponding antigen(s). The current practice of
providing compatible blood to patients in such cases in
India is still reliant upon random cross matching of
available units in the inventory.

Aim: To study the prevalence of Kell antigen in the
voluntary blood donors with a view to generate blood
bank data for constitution of panel of blood donors for
multipurpose utilities.

Materials and methods: A prospective study was carried
out on 3014 healthy blood donors from April 2016 to Nov
2016 at our blood bank. Donors were grouped and typed
for ABO and Kell antigen. Statistical analysis was carried
out using Microsoft excel software. Incidence was given
in proportion with 95% confidence interval.

Results: The frequency of K antigen was 2.92%.
Conclusion: Database for antigen frequency in local

donor population helps to provide antigen negative blood

unit to patients with multiple alloantibodies, minimize
alloimmunization rate, and thereby improve blood safety.

Keywords: Kell blood group antigen, prevalence,
Alloimmunization.

Introduction

The data on incidence of antigens of various blood groups
in the local donor population helps in routine blood
transfusion practices of a blood transfusion centre [1]. In
situations where clinically significant antibodies are
identified in patient's serum antigen-negative donor units
for such cases can be easily retrieved from the donor
database of various blood groups available with a blood
transfusion centre. For this particular reason, all blood
banks should have the donor database on antigen
frequency of other blood group systems in their local
donor population.

RBCs

immunizations. Although blood transfusion is a life saving

transfusion may become complicated by
remedy but not without risk. Blood transfusion can cause
immediate or delayed immunological reactions, out of
these most serious is the haemolytic transfusion reaction
by antibody incompatibility.

A total of 308 RBC antigens are recognized till now by
the International Society of Blood Transfusion (ISBT),

270 of which are clustered in 30 blood group systems [2].
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The Kell blood group system (also known as Kell-Cellano
system) was discovered in 1946 and was named after Mrs.
Kellner. Kell locus is located at 7g34. The k antigen is a
high frequency antigen that is present in more than 98% of
whites and blacks. The K antigen is much less common
but very immunogenic. These antigens are the third most
potent, after those of the ABO and Rh blood groups, in
triggering an immune reaction), Because of this, anti-K is
often encountered [3].

The Kell blood group system is an interesting mix of high-
frequency and low-frequency antigens. It consists of 25
antigens, which include six pairs of triplets of antithetical
antigens. All of these polymorphisms represent Single
Nucleotide Polymorphisms SNP's encoding amino acid
substitutions on the Kell glycoprotein. The two antithetical
antigens (K and k) remain the most common of the
system. K has a frequency of about 9% in a Caucasian
population, and about 3.6% in blacks. Despite the low
guantity of K antigens on the Red Blood Cells (RBC)
surface (3,500-6,000 K copies/cell), it is very much
immunogenic. It can be detected on fetal RBC's as early as
10 weeks of gestation. Outside the ABO and Rh
antibodies, anti-K is the most common antibody seen in
the blood bank. It is usually made in response to antigen
exposure through pregnancy or previous transfusion and
can persist for many years. The antibody is therefore
important in transfusion medicine, autoimmune hemolytic
anemia (AIHA), and hemolytic disease of the newborn
(HDN). People without Kell antigens (KO) must be
transfused with blood donors who are also KO to prevent
hemolysis [4,5,6,7].

Alloantibodies against kell (K) also can impose serious
clinical problems such as delayed haemolytic reactions
and logistic problems, for example, to obtain timely and
properly matched transfusion blood for patients in which

new alloantibodies are detected [8]. Retrospective studies
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in the general population reported antibody frequencies
after transfusion in less than 1 to 3 percent. However, in
multi-transfused patients, alloimmunizaton occurs in up to
70% of patients [9,10].

There is wide variation in distribution and frequency of
Kell antigens throughout the world and lack of study
especially from west part of India i.e. in the population of
Rajasthan, impelled us to identify the frequency of Kell
antigens.

2. AIM

This study was carried out to determine the phenotypic
frequency of Kell (K) antigen in healthy blood donors.

3. Material and Methods

This prospective, cross-sectional analytical study was
conducted upon voluntary blood donors from camps
organized by Dept. of IHBT, S.P Medical college,
Bikaner, Rajasthan (India). Collected blood samples were
from VBD camps organized in different areas so that we
have representative samples in the study from urban and
rural areas of different zones of Rajasthan, India. 3,014
subjects were included in the study over a period from
April 2016 to Nov 2016. All donors were examined and
were declared fit for donation as per guidelines of WHO.
Written consent was taken at the time of donor screening.
The antigen typing of donors was performed.

Reagents

K antigen was typed using monoclonal anti-K sera from
Immucor derived from clone MS56.Before proceeding
to Kell phenotyping, the donor’s ABO grouping was done.
For Kell (K) typing, red blood cells were tested against
specific antisera to observe antigen-antibody reactions
(haemagglutination) by the microplate haemagglutination
method with IgM monoclonal antiserum on a fully
automated system (Galileo, Neo, Immucor Inc., Norcross,
GA, USA) as per instructions provided in the instrument

operator manual. Conventional tube method was also done
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using 1 drop of specific antisera with 1 drop of 3-4%
suspension of red blood cells to be tested. No

agglutination indicated its absence. Agglutination
reactions in positive test results were recorded and graded
as 1+ to 4+.

4. Results

During the study period, antigen typing was done on 3014
voluntary blood donors. ABO grouping in this study
showed that “B” was the most common blood group
(37.92%) followed by “O” (32.25%), “A” (20.97%) and
“AB” was the least common (8.86%) type.

RhD typing along with other major Rh antigens was done

on all the donors and out of the 3,014 donors
2,771(91.94%) were D positive and 243 (8.06%) were D
negative.

Table 1. shows Prevalence of Kell Antigen (2.92%) in the
study population. Blood group wise distribution of Kell
antigen is shown in Table 2. p-value = 0.27 shows that
relation of K antigen to the ABO antigens is not
statistically significant. Prevalence of Kell Antigen in Rh
D positive and Rh (D) negatives blood donors in the study
population is shown in Table 3. The Kell antigen was
4.12% in D negative individuals while in D positive
individuals it was 2.81%. p-value = 0.33 depicts that
prevalence of K antigen with relation to Rh(D) positive
and negative is also not statistically significant.

TABLE 1. Prevalence of Kell Antigen in the study

population.
Antigen K
No. (n=3014) 88
Percentage (%) 2.92
95% ClI 2.32-3.52

TABLE 2. Prevalence of Kell Antigen in ABO blood

group system in the study population.
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Antigen | Blood Group

A (n-632) B (n-1143) 0@m-972) AB (n-267)
No. | % No. % No. % No. Yo
K 12 190 | 37 34 |33 340 |6 2.25

| Chi-square = 3.93,df = 3

p-value=0.27

TABLE 3. Prevalence of Kell Antigen in Rh D positive
and Rh (D) negatives blood donors in the study

population.
Antigen Dpositive (n=2771) | D negative
No. [ % No. | %
K 78 | 281 10 412
Chi-square=0.91,df=1
p-value=0.33
5. Discussion

In Kell system our study shows frequency of K antigen
was 2.92%. The prevalence of K antigen among the study
population was compared with that of other studies carried
out in India at different regions [11,12,13,14] and with
other populations [15,16,17] as presented in Table 4 and 5.
The K (KEL 1) Antigen frequency was 2.92% in our
study, which was similar to the study done by Divjot
Singh Lamba et al (2.8%) [11] but lower than the studies
done by Thakral et al (5.68%) [12], and Kahar et al
(6.09%) [13]. This difference may be due to the fact that
donor population in our study includes donors of all blood
groups as compared to “O blood group” donors in their
study. Thus there is a need to perform more studies with
much larger sample size to know more accurately the
antigen frequency of Kell antigen in the population of this
region.

The expression of Kell antigen is different in different
populations all over the world. There is racial and ethnic
difference in expressing Kell antigen.

TABLE 4. Comparison of frequency of Kell Antigen

in various Indian Studies.
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KEL1) Antigen (%
Indian Study ( ) gen (%)

D. Lamba et al [11] 2.8

Thakral et al [12] 5.68
Kahar et al [13] 6.09
Present Study 2.92

The maximum expression of Kell antigen on red cell
surface is seen in Caucasians [14] with no antigen on RBC
sample of Chinese populations [15] and Thai [16].

The prevalence of K antigen was found to be 2.92% in our
study, which is comparable with the frequency in Black
population. However frequency in whites and Caucasian
are higher where 9% individuals express K antigen.
TABLE 5. The frequency of Kell Antigen Worldwide.

Population KEL1 Antigen (%)
Caucasian [14] 9

Chinese [15] 0

Thai [16] 0

Present Study 2.92

6. Conclusion
Kell antigen testing was carried in random population
from all rural and urban areas which encompassed a total
of 3,014 subjects. Total no. of donors who were tested
positive for K antigen was 88.

It has been reported that in the population of different
ethnic and racial, the incidence of Kell antigen is reported
to be rare to a maximum of 9% in Caucasians and up to
25% [17].

environmental factor, previous transfusion, pregnancy and

in arab population The genetic and

factors responsible for varying frequency needs to be

probed further. Further studies need to be carried out a
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large sample size. Thus a multi-centric study in hospitals
located in different regions, would be valuable to provide
information regarding the frequency of the Kell antigen in
different regions of India. Outcomes of such studies can
be used to formulate a Rare Blood group Donor registry
(donors lacking high frequency antigens) at national level,
and patients with antibodies against high frequency
antigens can be directed to such Rare Blood Group donor
registry. Whenever any transfusion reaction, AIHA and
pregnant women wherein chances of HDN are expected,
the anti-Kell antigen screening is recommended. The third
most immunogenic antibody is that of Kell. It is also
advisable to test for anti-Kell in persons who are positive
for unexpected antibodies. The person who have received
multiple transfusion/multi-parity, also need to be tested for
anti-Kell antibodies.

Though the sample size of this study was relatively small
compared to the huge population of the country, it still
gives an estimate of the frequency of Kell blood group
antigen.
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