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Abstract

Background: The Rhesus (Rh) blood group system is one of the most polymorphic and immunogenic systems known in humans,
because of its immunogenicity along with ABO grouping, RhD antigen testing was made mandatory before issuing a compatible
blood. At present, there are five major antigens, i.e., D, C, E, ¢, and e in Rh blood group system. Aims: The aim of this study
is to provide essential data about the distribution of the major Rh antigens and the most common phenotype among the Saudi
population. Materials and Methods: This is a retrospective study to evaluate the Rh grouping and Rh sub-groups performed
among some donors who donated blood or blood products at the department of donation center at King Abdulaziz Medical City
Riyadh, Saudi Arabia from January 1, 2014 to December 31, 2014. Sample size included 600 donors. Donors are males and
females and their ages are above 18 years. Results: The incidence of RhD was 84.8% and only 15.2% of samples were negative
for D antigen. The Incidence of other Rh antigens C, E, c, and e were 62.3%, 23.5%, 74.3%, and 95.0%, respectively. The most
common phenotype among RhD positive donors was DCcee (28.7%) and among RhD negative donors was dccee (13.7%).
However, three donors (0.5%) were negative for antithetical antigens C and c. Conclusion: This study shows that there is a
wide racial and geographical variation in the distribution of Rh antigens and phenotypes among study participants. The Rh blood
group system has a vital role in population genetic study and in resolving medical legal issues and more importantly in transfusion
medicine practice.

Key words: Antigens, blood group, phenotypes, Rhesus

INTRODUCTION of blood group antigens and determination of phenotype
for blood and blood components are a prerequisite for an
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and Rh antibodies is very useful in routine and advanced ~ usually immunoglobulin G, and they are produced early

clinical practice in blood transfusion centers. Moreover, it~ during life.”)

can be used for population genetic studies.'"” The typing
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The frequency of Rh antigens and developed Rh antibodies
in patients after blood transfusion or after adverse
transfusion reactions have been the theme of research
in blood transfusion medicine.*'"! Blood group antigens
issues related to blood transfusion medicine are very
interesting and complex. In addition, the investigation
of those antigens have much to offer to blood banking,
making the role of workers in transfusion medicine more
important in clinical practice.>'*!!

Unfortunately, there are few systematic search for antigens
G, ¢, ¢, E, and Rh phenotypes in the donor and recipient,
thereby exposing the transfused patient to high risk of
alloimmunization."?

Based on available information and reviewing of published
papers, the occurrences of alloimmunization in massive
transfusion patients are <4%.""! Recipients and patients
who develop alloantibodies due to incompatible blood
transfusion in their blood are at risk. This risk can be
avoided by transfusing blood units that are negative for
the antigens, which the alloantibodies have been produced
and developed against. Blood units that have been antigen
detected and cross-matched for these important Rh
antigens will reduce the possibility of the complications and
adverse transfusion reactions. Most of the alloantibodies
are encountered during compatibility testing procedure in
clinical practice and in most transfusion donation centers,
are originally due to antigens that belong to Rh blood
grouping systems.'*!?!

Itis very important to study the frequencies of the different
Rh antigens and Rh phenotypes concerning those who have
developed multiple alloantibodies due to massive previous
transfusions. This information is necessary to check the
availability of blood units that lack the corresponding
antigen(s). The current practice of providing compatible
blood to patients in many areas is still depending on random
cross matching of available units in the donation centers or
availability of blood units from recipient relatives.

This study was conducted to provide sufficient data on the
distribution of Rh blood groups antigens, their frequency,
and the most common Rh phenotype among donors who
donated blood or blood components at King Abdulaziz
Medical City — Riyadh. These findings would assist in the
planning and coordinating blood-transfusion services in
the Kingdom of Saudi Arabia.

MATERIALS AND METHODS

This is a retrospective chart review study conducted
to determine the frequency of Rh antigens and Rh

phenotypes among donors donating blood or blood
products at King Abdulaziz Medical City - Riyadh in
the year 2014. Participants in this study included six
hundred donors. Donors are males and females and
their ages are above 18 years. The selection criteria are
based on donating blood or blood products. Donors who
did not donate blood or blood products were excluded.
Finally, the raw data of RhD and Rh sub-groups antigens
obtained were analyzed using SPSS version 20 (BM
Corporation, Armonk, NY, USA) computer program.

RESULTS

Participants in this study included 600 donors; donors
are males and females and their ages above 18 years. The
incidence of RhD positive was 84.8% and only 15.2% of
samples were negative for D antigen. The Incidence of
other Rh antigens, i.e., C, E, ¢, and e were 62.3%, 23.5%,
74.3%, and 95.0%, respectively [Figure 1 and Table 1].
The most common Rh phenotype among RhD positive
donors was DCcee (28.7%) followed by DCCee (24.5%),
and the lowest Rh phenotype among RhD positive was
DCCE-e (0.3%). The most common Rh phenotype among
RhD negative donors was dccee (13.7%). Three donors
(0.5%) were negative for antithetical antigens C and ¢
[Table 2].

DISCUSSION

Rh antigens, Rh phenotypes, and Rh genes are different
from one group of population to another due to ethnic
variations as well as across different races.”""!

Rh antigens, Rh phenotypes, and Rh genes are different
[Table 3] from one group of population to another due to
ethnic variations as well as across different races.!”

Rh antigens and Rh phenotypes are stable during the
human life, and the frequency of Rh blood group
antigens and Rh phenotypes are very important
among population. They could help in determining the
availability of blood matching and the occurrence of
hemolytic diseases in neonates. In addition, they could
help in paternity and maternity testing for forensic
purposes.”!”! Therefore, frequency of different Rh
antigens and Rh phenotypes are important and useful
for proper management of blood transfusion medicine
services.!"!]

The Rh blood group system includes many immunogenic
antigens that are located on variant forms of RhD and
RhCE proteins. The genes responsible for the Rh proteins
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are located on the short arm of chromosome number
one.M*" The immunologic responses to the major Rh
antigens will be beneficial in the management and treatment
of hemolytic disease.""”)

The frequency of D antigen in this study is 84.8% as
compared to the findings in the US, France, and Nigeria
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Figure 1: The incidence of Rhesus antigen in present study

Table 1: The incidence of Rhesus antigen
positive/negative in present study

Rhesus Positive Negative
antigen percentage percentage
D 84.8 15.2

Cc 62.3 37.8

c 74.3 25.8

E 23.5 76.5

e 95.0 5.0

Table 2: The frequency and percentage of Rhesus
phenotypes

Phenotype Frequency Percentage
DCcee 172 28.7
DCCee 147 24.5
DccEe 69 11.5
Dccee 48 8.0
DCcEe 41 6.8
DccEE 24 4.0
DCCEE 3 0.5
DEE 3 0.5
DCCEe 2 0.3
dccee 82 13.7
dCcee 9 1.5

where it was shown that the respective prevalence was
85.4%, 85%, and 81.5%, respectively.?"* D antigen
frequency is higher in other sub and non-Saharan Africa
countries.??

The frequency of the RhD negative in this study is 15.2%.
These results disagree with the work of Joseph who
found that the D antigen negative is 7.28%, whereas
Cabannes found that the D antigen negative values

were ranging between 1.70 and 9.3% in sub-Saharan
Africa.?%¥

The frequencies of ¢ and e antigens in this study are
high (74.3 and 95%), whereas the frequencies of C and E
antigens are lower 62.3% and 23.5%, respectively. Among
whites European, and Asian people, e antigen is the most
common, and next comes ¢ antigen.’! With regards to C
and E antigens, their frequencies are higher than the results
obtained in this study, which showed 62.3% and 23.5%,
respectively.?>?531-34

The most frequently encountered phenotype in this study
is the phenotype DCcee (28.7%) among RhD positive
blood donors and dccee 13.7% among RhD negative blood
donors. This profile is different from that observed in the
whites European where the phenotype DCCee or DCCEE
are the most common ones.>”!

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

CONCLUSION

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

Table 3: The frequency of Rhesus antigens in present study compared with different populations

Rhesus Frequency in In European Jeremiah et al. Jenan Y Taha Thakral et al. Younis Abed et al.
antigen present study (%) study (%)B" Nigeria (%) from UAE (%) North India (%) Palestine (%)

D (Rho) 84.8 85 95.0 91.1 84.7 92

C (rh) 62.3 68 17.7 73.2 84.7 69

E (rh”) 235 29 20.5 21.0 52.8 38

c (hr’) 74.3 80 99.8 71.0 17.9 81

e (hr’) 95.0 98 98.7 97.3 98.3 97
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