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Abstract

Background: The Kell blood group system (KBGS) is complex and contains many blood group antigens; these
antigens are considered highly immunogenic. KBGS antigens are the third most potent, after the ABO and Rh
blood group antigens.

Aims: The aim of this study is to provide essential data about the distribution of the major Kell antigens and
the most common phenotype among the Saudi population.

Methodology: This is a retrospective study to evaluate the Kell antigens grouping performed among some
donors who donated blood or blood products at department of donation center in King Abdulaziz Medical
City, Riyadh, Saudi Arabia from 1% January 2015 to 31" December 2015. Sample size included four hundred
donors. All donors are males and their ages were above 18 years.

Results: The Incidence of other kell antigens i.e. K, k, Kp? and Kp® were 18.2%, 97.0%, 11.7% and 96.0%
respectively The most common kell phenotype according to K and k antigens among Saudi donors was K-k+
(81.5%) followed by K+k+ (15.5%) followed by K+k- (3%) and the K-k- phenotype was (0%) , while the most
common Kkell phenot{pe according to Kp® and Kp® antigens among Saudi donors was Kp® - Kp®+ (88.0%)
followed by Kp®+Kp° + (7.8%) followed by Kp? +Kp® -(4.2%) and the Kp® -Kp"- phenotype was (0%).
Conclusion: This study showed that there is a wide racial and geographical variation in the distribution of
Kell antigens and phenotypes among study participants. The Kell blood group system has vital role in
population genetic study and in resolving medical-legal issues and more importantly in transfusion medicine
practice.

Keywords: Kell blood group system, Kell antigens and Kell phenotypes.

Introduction control and appear early during fetal life and
Human red blood cells (RBCs) contain on their remain stable until the end of life. !

surface many glycoproteins and glycolipids which The Kell blood group system (KBGS) is complex
constitute the blood group antigens. These blood and contains many blood group antigens; these
group antigens are developed under genetic antigens are considered highly immunogenic.
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KBGS antigens are the third most potent, after the
ABO and Rh blood group antigens. %3

KBGS was discovered by Coomb’s, et al in 1946
from a child of Mrs. Kelleher who was suffering
from hemolytic disease of newborn, and the
antibody coated RBC of the newborn gave
positive direct coomb’s test, the reason was
unexplained and search for antigen lead to
discovery of new antigen, named Kell blood
group. © ® The blood group antigens of KBGS
were named after the individuals in whom the
antibodies were first found. ' The blood group
antigens of KBGS are about more than twenty two
antigens. 1!

The blood group antigens have been the theme of
research due to the importance of blood
transfusion in many conditions. ©® * Blood group
antigens issues related to blood transfusion
medicine are very interesting and their investiga-
tions have much to offer to blood banking, thus
making role of workers in transfusion medicine
more important in clinical medicine. %12

This study is to provide enough data on the
distribution and frequency of KBGS antigens
among donors who donated blood or blood
products at King Abdulaziz Medical City—Riyadh
that would assist in planning and coordinating
blood transfusion services in Kingdom of Saudi
Avrabia.

Material and Methods

This is a retrospective chart review study
conducted to determine the frequency of Kell
antigens and Kell phenotypes among donors
donating blood or blood products at King
Abdulaziz Medical City-Riyadh in the year 2015.
Participants in this study included four hundred
donors. All donors are males and their ages are
above 18 years. The selection criteria was based
on donating blood or blood products. Donors who
did not donate blood or blood products were
excluded. Finally the raw data of Kell antigens
and Kell phenotypes obtained were analyzed
using SPSS computer program.

Results

Participants in this study included four hundred
donors. All donors are males and their ages are
above 18 years, the Incidence of other kell
antigens i.e. K, k, Kp* and Kp® were 18.2%,
97.0%, 11.7% and 96.0% respectively (Table 1
and Figure 1). The most common kell phenotype
according to K and k antigens among Saudi
donors was K-k+ (81.5%) followed by K+k+
(15.5%) followed by K+k- (3%) and the K-k-
phenotype was (0%) , and the most common kell
phenotype according to Kp? and Kp° antigens
among Saudi donors was Kp* - Kp°+ (88.0%)
followed by Kp®+ KpP+(7.8%) followed by Kp? +
KpP-(4.2%) and the Kp® - Kp°- phenotype was
(0%) (Table 2 and Figure 2).

Table (1): Incidence of kell antigens in present
study

18.2 K

97.0 k

117 Kp®

96.0 Kp?
120
100 87 56
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Figure (1): Incidence of kell antigens in present
study.

Table (2): Frequency and percentage of kell
phenotypes

81.5 326 K-k+
15.5 62 K+k+

3.0 12 K+k-

0.0 0 K-k-

88 352 Kp®-kp®+
7.8 31 Kp+kp"+
4.2 17 Kp?+kp"-
0.0 0 Kp®-kp"-
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Figure (2): Frequency and percentage of kell
phenotypes.

Discussion

This study shows the distribution of Kell antigens
and phenotypes among Saudi donors who donated
blood or blood products in the blood transfusion
services center located at King Abdulaziz Medical
City (KAMC)-Riyadh in Saudi Arabia, and
compared it with other populations. The Kell
antigen group system is very important in blood
transfusion, paternity and in some criminal cases.
In 1946 the kell blood group was discovered by
Mrs. Kelleher. "1 Kell antigens and kell
phenotypes are constant over human life. °* The
kell antigens are located on the surface of the
RBCs. The frequency of kell blood group antigens
and phenotypes are most important among
population, in hemolytic disease of newborn child.
[7:911 The kell blood group system plays important
rule in blood transfusion, paternity, and race
studies.

The frequency of Kell (K) antigen among donors
donated blood or blood products in the blood
transfusion services center located at King
Abdulaziz Medical City (KAMC)-Riyadh in Saudi
Arabia was 18.2% as compared to the findings in
Sudanese, Japanese and Indians where the
respective prevalence is found 5.6%, 0.0001% and
1.97%.1%% The frequency of Cellano (k) antigen
among the donors was 97% as compared to the
findings in Sudanese and Indians where the
respective prevalence is shown to be 99.6% and
1009%.11314]

The frequency of K-k+ phenotype (81.5%) is

M Frequency

found significantly lower among the Saudi donors,
as compared to Indians, which was 98.03%.*
The frequency of Kp? antigen among donors in the
blood transfusion services center located in
KAMC was 11.7%. It is near frequent to
American population (4%), while it is not
compatible with Sudanese population (99.8%).™
The frequency of Kp® antigen among Saudi
donors in the blood transfusion services center
located in KAMC was 96%, which is 100 per cent
nearest to Sudanese and American populations.®!
The frequency of Kpa-kp°+ phenotype showed
significantly lower among the Saudi donors (88%)
compared to Sudanese, white American and black
American populations, which were 93%, 98% and
99% respectively.!!

This study revealed that Kell antigenic profile,
phenotype and genotype along with antibody
screening and their identification are very
important factors before undertaking blood
transfusions especially in patients with history of
massive transfusion and multi-parity females.

Conclusion

In conclusion, our study shows that there is a wide
range of racial and geographical variation in the
distribution of Kell antigens and phenotypes. The
Kell blood group system has vital role in
population genetic study in resolving medical-
legal issues and more importantly in transfusion
practice.
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