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Abstract The rapid availability of fully typed donor blood is of great advantage, especially for
patients requiring repeated blood transfusions. Only limited blood group antigen typing has been carried
out using the conventional tube technique, This study aimed to examine the distribution of blood group
systems in Thai blood donors by the gel test. The ABO, Rh, MNSs, Duffy, Lewis, F, Kell, Lutheran and Kidd
blood groups were examined in 500 Thai blood donors by the gel test. The distribution of blood group
systems using the gel test was compared with other studies in the Thai population.

Results For the ABO System, group O was the most common (42.6% ) followed by group B (30.8%),
group A (20.2%), and group AB (6.4%). The most common Rh gene complex was CCDee {53.8%) which
was similar to other studies. The MMss and MNss gene complexes were the most common in the MNSs
System. Fy* was very common as in other Asians. In the Lewis System, the incidence of Le (a-b-) was 21.0 %,
which was consistent with other findings in the Thai population. One hundred and forty-five (29 %) were
positive for anti-P . For the Kell System, 1 out of 500 (0.2%) had the Kk type, 99.8% had the kk type and
only Kp" positive types were observed in this study, as well as Lu (a-b+) in the Lutheran System. The
Jk (a-b-) was not found since it was a rare phenotype among Thai people.

Discussion : This study shows the blood group distribution in 500 Thai velunteers using the gel test.
Because of its simplicity and efficacy, this test is practical in population studies. Additionally, it is useful for
mass screening and can be applied in emergency situations.
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INTRODUCTION

In most cases, red hlood cell (RBC) transfu-
sion, compatible with the ABO and Rh groups, is
given to patients as a routine practice. If the patient
is known to have an antibody that may be clinically
significant, all units infused should be tested and
proven negative for the offending antigen,'* There
is a high prevalence of thalassemia and hemoglo-
binopathies in Thailand, and most of these patients
require repeated blood transfusions in order Lo main-
tain normal activity® Although all patients receive
group- and type-specilic red cells that are compa-
tible, there 15 an increase in the incidence of red cell
alloantibodies and an autocontrol positive response
in these patients,® For such cases. the rapid avail-
ability of fully phenotyped RBC antigens in donor
blood is of great advantage. However, only limited
blood group antigen typing in blood donors has been
carried out because with conventional procedures,
complete phenotyping is time consuming, cumber-
some and expensive. Since 1993, the gel test has
been introduced in Thailand and this test is widely
used as a screening system to detect RBC
antibodies. In addition to saving time, reducing labo-
ratory procedures and costs, the gel test has been
proven to be more sensitive than the conventional
tube test™" Previously, 200 blood donors have been
typed For different blood group systems using the

gel test.!"! This study was undertaken to examine the
ABO, Rh, MNSs, Dully, Lewis, P, Kell, Lutheran and
Kidd blood groups in Thai blood donors by the gel
test and Lo provide more data concerning the blood
types of blood donors.

MATERIALS AND METHODS

Subjects

Blood samples from 300 regular blood do-
nors at the Department of Transfusion Medicine,
Faculty of Medicine Siriraj Hospital, Mahidol
University and the Blood Bank of the Army Institute
of Pathology, Bangkok, Thailand were typed. They
were from 400 males and 100 females with ages
ranging from 17 1o 5% years.
Methaods

Each sample was tested by the gel test
(DiaMed, Cressicr sur Morat, Switzerland) using five
cards; the ABO-Rh card, Diaclon Rh subgroups + K
card, Antigen profile I card (P, Le*, Le", Lu®, Lu"),
Antigen profile IT card (k, Kp®, Kp", Jk*, Jk") and An-
tigen profile 11 card (M, N, §, 5, Fy®, Fy"). 1D-diluent
| {(bromelin} and ID-diluent 2 {modified LISS) were
used to produce a red cell suspension as described
by the manufacturer.” For the ABO and Rh (D)
typing, the samples were tested in parallel with the
tube test that was used routinely.
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ABO-Rh (D) Typing

Fifty microliters of 1% REBC suspension in
[D-diluent 2 was added to cach microtube of the ABO-
Rh card and then 25 pl of 1D-diluent 1 was added 1o
each microtube. After 10 min incubation at room
temperature, the test card was centrifuged for 10 min
using the preset cyele of the centrifuge supplied for
the system (ID-centrifuge 245, DhaMed, Switzerland).
Rh Subgroups and K Typing

Ten microliters of 5 % RBC suspension in
[D-diluent 2 was added to each microtube of the Rh
subgroups and K card. Then the [D card was ceniri-
fuged for 10 min.

P, Le", Le*, Lu®, Lu®, k, Kp°, Kp®, J&°, and Jk* Typ-
ing

Five percent RBC suspension was prepared
in ID-diluent | and the RBC suspension was incu-
bated at room temperature for 10 min. Ten microli-
ters of 5% RBC suspension was added to each
microtube of the antigen profile I and antigen profile
IT cards, Then, the ID cards were centrifuged for 10
min.

M, N, 8, 5, Fy"and Fy* Typing

Fifty microliters of 1% RBC suspension in
[D-diluent 2 was added to each microtube of the an-
tigen profile 111 card, Fifty microliters of each test
sera (anti-M, anti-N, ant-S, anti-s, anti-Fy* and anti-
Fy") were added to each microtube, After 10 min in-
cubation at room temperature, the test card was
centrifuged for 10 min,

The agglutination reactions were graded
according to the distribution of the agglutinated par-
ticles throughout the gel matrix; negative reactions
appeared as a discrete cell button at the base of the
column, as indicated by the manufacturer.”?
Staristical Analysis

The distribution of blood group systems
was compared with other studies in the Thai popula-
tion by chi-square test and standard P values.™

RESULTS

Five hundred blood samples were tested for
red cell grouping by the gel test. For the ABO Sys-
term; group O was the most common (42.6%) followed
by group B (30.8%), group A (20.2%) and group AB
(6,490 (Table 1), When the ABCY results were com-

pared with other studies, group O and group B were
significantly different (P < 0.05). For the Bh Sysiem,
99.2% of the samples were Rh (D) positive and CCDee
was the most common Rh gene complex (33.8%)
found. The Ceddee phenolype was not observed in
this study (Table 2}. For the MNSs System, MMss
and MNss were the most commaon groups as shown
in Table 3. Duffy system blood groups are presented
in Table 4. Only four Fy® negative phenotypes were
found in the 500 ested. For the Lewis System, the
results of typing for anti-Le® and anti-Le® are shown
in Table 5 and the Le (a-b-) phenotype was found in
21.0%. The Le (a+ b-), Le (a- b+} and Le (a- b-) phe-
notypes were signilicantly different from other
studies in the Thai population (P < 0.001), Regard-
ing the P System, 145 or 29 % were positive for anti-
P,. Forthe Kell System, | out of 300 (0.2%:) had the
Kk types, 99.8% had the kk types and only Kp" posi-
tive types were observed in this study. For the
Lutheran System, 498 (99.6%) were Lu (a-b+) and
only 2 (0.4%) were Lu (a-b-) (Table 6). Kidd system
blood groups are presented in Table 7. Tk (a-b-) was
not observed in this stady.

DISCUSSION

Within eight years of its introduction for
serological testing in the blood bank, the gel test has
gained widespread usage throughout Thailand,
especially for antibody screening, cross matching and
direet antiglobulin testing, The gel test has been
proven 1o be more sensitive than the standard tube
test comparing sensilivity and specilicity in detect-
ing irregular RBC antibodies.™” This study confirms
and extends our previous observation to determine
blood groups in Thai blood donors by the gel test.!!
From previous studies in 200 random blood donors,
the distribution of ABO groups was similar to other
studies " When an additional 300 selected
donors were included, the results were slightly diffe-
rent, especially the incidence of group O and group
B: however, group O was still the most commaon,
followed by group B, which was the usual patiern
among populations in Southeast Asian countries,'”
Also, the low ncidence of Rh (D) negative indivi-
duals (0.8%) and the high incidence of the CCDee
gene complex was similar o other studies in South-
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Table 1. ABQ blood group distribution in 500 blood donors.

Year  Number Blood group (%)
O A B AR
Present study 2001 500 2[3* 101 [ 5w a2
{42.60) (20,200 (30.80) (.40
Chandanayingyong D, ef al. 1967 8,711 3,280 1,760 3,066 6035

(37.65) (20.19) (33.19) (6.97)

*n value = 0.03, **p value =0.045

Table 2. Rh blood group distribution in 504 blood donors,

Phenotype ()
Year Number

CCDee CeDEe CeDee coDEe ceDEE CCDEe CeDEE cclee codder coddEe Ceddee

Present study 2001 000 269 129 a6 (4] 15 9 5 3 3 1 o
(53800 (25800010200 {200 (300 (L.BO) (1.0} (0.60) (0.60) {0.20)

Chandanayingyong D, 197% 1,000 556 267 87 15 R3] 26 5 [ | 0 1

et @l (55.60) (26,70 (B7) (150 (3.60) (2.600p (0D.50) (0.60) (0.10) [{EREH

Table 3. MNSs blood group distribution in 500 blood donors,

Phenotype (5 )

Year MNumber
MMss  MNss  NNss MMSs MNSs NNSs MMSS  MNSS  NNSS

Present study 2000 500 203 184 44 3 20 fi 2 I a
(an.aly  (3e.80)  (BED) (6200 (580 (1.20p (040 {0.209

Chandanayingvong [, 1979 456 164 184 i3 37 i3 4 4] { 1

elal, {35.96) (4035 (7.24) (B} {7.24) (0.90) {0.2)

Table 4. Duffy blood group distribution in 500 bloed donors.

Phenotype (%)

Year Number
Fy {a+b-) Fy (a+h+) Fy {a-b+) Fy (a-b-)

Present study 2001 500 406 90 3 I
(B1.20) (18.0) ({1.60) (0.20)

Chandanayinyong D, et al. 1979 1,000 789 197 14 0
(7890 (19,709 {1.40}
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Table 5. Lewis blood group distribution in 500 blood donors.

Phenotype (%)
Year Number
Le (a+h-) Le (a+b+) Le (a-b+) Le (a-b-)
Present study 001 500 85% 0 310 105#
(17.0) (62.0) (21.0)
Chandanayingyong D, et al. 1972 1,068 475 0 687 506
(28.48) (41.18) {30.34)
P2 (0.001
Table 6. Lutheran blood group system distribution in 500 blood donors.
Phenotype (%)
Year Number
Le {a+h-) Le (a+h+) Le (a-b+) Le (a-b-)
Present study 2001 500 0 4] 498 2
{99.6) {0.40)
Chandanayingyong D, er al. 1967 453 0 ] 452 2
(0.22) (99.34) (0.44)
Table 7. Kidd blood group system distribution in 500 blood donors,
Phenotype (%)
Year Number
Jk (a+h-) JE (a+bh+) Jk (a-b+) Jk (a-b-)
Present study 2001 500 133 230 137 0
(26.6) (d6.00) (27.4)
Chandanayingyong D), er al. 1967 456 145 195 116 0
{31.80) 42.76) (25.44)
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east Asia 17 This is the reason why anti-E, instead
of anti-I2, is the most common Rh antibody found in
multitransfused Thai patients.'™"

Regarding the MNSs System, the high fre-
guencies of M and s and the low frequencies of N and
5 show the typical characteristics of people in South-
east Asian countries.'* """ Fy® is very common and
Fy (a-b-) is exceedingly rare among Thai people."
In the Lewis System, the frequencies of all three phe-
notypes; Le (a+b-), Le (a-b+) and Le (a-b-) were sig-
nificantly different from other studies™ which might
be due to the different lesting procedures; however,
21.0% were found (o be Le (a-b-), which also con-
firmed previous findings.'" The numbers of P, posi-
tive (20%0), kk (008 %) and Kp" positive antigens
{1009 were comparable with other studies in the
Thai population."*'™ The high frequency of Lu (a-
b+ and the absence of Lu (a+h-) and Lu (a+b+) were
shown among the 500 tested. Jk (a-b-), which is con-
sidered a rare phenotype among Thai people,™ was
not found in this study.
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