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Original article
Distribution of ABO and Rh(D) blood groups among Thai
neonates born at Phramongkutklao Hospital

Songsak Srijinda", Sorratod Bosuwan', Ekganat Nuanin', Chamaiporn Srijinda’ and

Warayupa Thompat®

'Division of Blood Bank, Department of Pathology, Phramongkutklao Hospital; “Division of Immunology, Department of Clinical
Pathology, Army Institute of Pathology; *Blood Bank Unit, Department of Clinical Pathology and Medical Technology, National
Cancer Institute; “Departmant of Medical Technology, Faculty of Allied Health Sciences. Pathumthani University

Abstract:

Background: Among the blood group antigens identified, ABO and Rh(D) are the most important in
transfusion medicine. ABO blood group antigens are the most immunogenic followed by D antigen
in the Rh blood group system. These blood groups frequency distribution varies among different
regions and races of the world. Objective: This study aimed to identify the frequency distribution
of ABO group and Rh(D) antigen among Thai neonates at Phramongkutklao Hospital. Material
and methods: A retrospective cross-section studies were conducted from January 01/2012 to
December 31/2021 at Blood Bank Division, Department of Pathology, Phramongkutklao Hospital.
Data were collected from blood blank data registration system and descriptive statistical results
were presented in number (frequency) and percentage. Result: Among 7,803 Thai neonates,
54.24% were males, the most common blood group was blood group O (36.23%), followed by B
(35.68%), A (21.31%), and AB (6.78%). By considering ABO and Rh(D) blood groups together, blood
group O with Rh(D) positive (36.09%) was the predominant blood group, followed by B with Rh(D)
positive (35.60%), A with Rh(D) positive (21.22%), AB with Rh(D) positive (6.77%), O with Rh(D)
negative (0.14%), B with Rh(D) negative (0.08%), A with Rh(D) negative (0.02%), and AB with Rh(D)
negative (0.01%). Conclusion: This study showed that blood group O was the predominant
followed by B, A, and AB, and most of Thai neonates had Rh(D) positive (99.74%). About 54.24%
of the total studied neonates were male.

Keywords: ® ABO blood group @ Rh(D) blood group ® Neonate ® Frequency
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MsununiEensTuU ABO lnetinineneansyosassde Karl Landsteiner Tul) n.a. 2443
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LAY WBUAY A wag B Tlassadameduaiiidu oligosaccharide wusguumsiusuvedinionuns tnén
Fon wadldeyfuaziiiofe! ndsntufiou 40 U Landsteiner way Weiner’ Jsduwunyidonszuu Rh
T8 n.a. 2484 #wlnd RA(D) positive waz Rh(D) negative Tufunsnsranunsohinuwoufiou D fadl
Trssasemeduediulusiu mevinuduiugmannyidenuasnsisdensdensruulndquudindon
LAIYD4 ISBT (The International Society of Blood Transfusion) auiaiufl 31 n3ngay w.a. 2566' finns
Fumumgidonudarianun 45 svuy Usenoudowoufiau 360 ¥l ueufmuvamgidensyutrnenda
dAgysionisiiiengUle nsugnateeieiy nulTemaiugeaniveiion Lagn1sfnyImanuLyed
e AnuYnUesmyAonTruy ABO uay Rh(D) fmnuuansiuliufururfuazniiniamevesan Tu
msfnu it ingusvasddomsdnmanugnuesillulndnyidonszuu ABO way Rh Tudinmanine
LINAREA INTBLANTNAFBUMIDLIUTBAVILHUNTUIATLADA NBINYITINY LTINYTUIANTLINNNAT
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meideiifunsfnudoundiuunmadarns vhnsined wunsuiasdon nesweding,
Tsemenunanszaingunadl lneiudeyansvnaeunyidonssuu ABO uaz Rh(D) Uainn1snusnAaanme
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flefuil 31 Sunau we. 2564 1uan 10 U $1uau 7,803 51 Jeyaillulnduesvyiden ABO way Rh(D)
wAveafinysAusnRaen gl EsineaiAmssauundesar iemanugnuesilulndnidon A,
B, O uaz AB lunyjifensyuu ABO Augnvesillulvnidviden Rh(D) positive kag Rh(D) negative Tums
\denszuu Rh nsAuanmgnves allele I (p), Quag i (1) vosmyidenssuu ABO anuynuas allele
° uaz I vowmyidensyuu Rh lagld The Hardy-Weinberg equilibrium test nsiseilarumdiueu
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HaN1SANEA
inmsnusneaesivhnsAnesuau 7,805 eudumeme 4,232 au (Fevay 54.24) uasineavd)s
3,571 AU (Foeaz 45.76) 1130 53994d80 ABO way Rh(D) nuiniiilulnlvemijiden O>B>A>AB Aniy
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shafnMIsnuINARenmAYTIBLazINARGS nudnannsnneedilulndveamyidien O>B>A>AB vy
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a519di 1 Frequency of blood groups among Thais neonates

Blood group Neonates (%)
A Rh(D)+ 1,661 (21.29%)
B Rh(D)+ 2,778 (35.60%)
O Rh(D)+ 2,816 (36.09%)
AB Rh(D)+ 528 (6.77%)
A Rh(D)- 2 (0.02%)
B Rh(D)- 6 (0.08%)
O Rh(D)- 11 (0.14%)
AB Rh(D)- 1 (0.01%)
Total 7,803 (100%)

a1579fi 2 Sex distribution of Rh(D) blood groups among neonate studies

Sex Neonates (%) RhD+ (%) RhD- (%)
Male 4,232 (54.24%) 4,223 (99.79%) 9 (0.21%)
Female 3,571 (45.76%) 3,560 (99.69%) 11 (0.31%)
Total 7,803 (100%) 7,783 (99.74%) 20 (0.26%)

a5197i 3 Frequency and sex distribution of ABO and Rh(D) blood groups among neonate studies

Male Female
Blood group

RhD- (%) RhD+ (%) RhD- (%) RhD+ (%)

857 (20.25%) 1 (0.02%) 804 (22.51%) 1 (0.02%)

B 1,492 (35.25%) 3 (0.07%) 1,286 (36.01%) 3 (0.07%)
1,579 (37.31%) 5(0.12%) 1,237 (34.64%) 6 (0.20%)

AB 295 (6.97%) 0 (0.00%) 233 (6.52%) 1(0.02%)
Total 4,223 (99.79%) 9 (0.21%) 3,560 (99.69%) 11(0.31%)

ﬁLﬁﬂ‘Vl’ﬁﬂLWﬂ%@Qﬁﬁiulwﬂ‘U@ﬁ%%Laaﬂ B>O>A>AB (A571971 3) MsAniiny expected frequency ves
niien A, B, O, AB, Rh(D) positive Wag Rh(D) negative Ay 0.2060, 0.3490, 0.3623, 0.0734, 0.9973
wag 0.0027 mua1diu lasilauynvesdada A, B, O, D uag d Wity 0.1520, 0.2415, 06019, 0,9973
WAz 0.0027 MUY (157971 )

msfinviUieufisunnugnuemiyiden ABO way Rh(D) Tunquinnnisniveusnaaeniungud
vinalafinaulnedn 2 enunuilidfiannuuaneist s 5 Twsasiderluieu Weudu
esureaszimaduq lugiiniameg wuirdasusnsnalasiamzilulndveaidon Rh(D) negative Tu
Uszannslvenulddesinn fedosay 0.26 Turasfivssansiu unuwide wileds duie nun vesunu
3N aawaiiaus wesliu uavesanside wulsuinnii Aeseway 1.0, 4.7, 5.18, 5.87, 7.5, 9.82, 10.4,
15.0, 19.0 wag 20.5 MuAFY uenaniUszensvessumansiuaraiawe fuausaenuiilulnduomy
don A>O>B>AB Usnalunive@e Buify uag ne) wuilulnd O>B>A>AB Useimalunivswinn
(unuwile 1wdleds n1w) uazdsendluniveeanside (eeawnsids) nuillulnd O>A>B>AB (A51391 6)
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51991 4 Expected frequencies of ABO and Rh system

Phenotype Observed frequency Genotype Expected frequency
A 0.2131 AA or AO 0.2060
B 0.3568 BB or BO 0.3490
@) 0.3623 00 0.3623
AB 0.0678 AB 0.0734
D+ 0.9974 DD or Dd 0.9973
D- 0.0026 dd 0.0027

Frequency of allele I = 0.1520, allele I° = 0.2415, i = 0.6019, I° = 0.9973, I = 0.0027

15197 5 Observed frequencies of ABO and Rh(D) blood group from 3 reports of Thailand

A (%) B (%) 0O (%) AB (%) D+ (%) D- (%) Total

1. This study 21.31 35.68 36.23 6.78 99.74 0.26 7,803
2. Fongsarun J [5] 214 33.6 37.7 7.3 99.7 0.3 1,382,980
3. Anuphun T. [6] 20.3 34.7 37.5 75 99.8 0.2 62,201

15199 6 Observed frequencies of ABO and Rh(D) blood group from 11 countries

A (%) B (%) O (%) AB (%) D+ (%) D- (%) Total

1. This study 21.31 35.68 36.23 6.78 99.74 0.26 7,803

2. Turkey [3] 43.4 16.0 33.3 7.4 89.6 10.4 4,656

3. India [7] 23.16 34.10 34.56 8.18 94.13 5.87 429,996

4. China [8] 28.72 28.17 34.20 8.91 ND ND 1,441,497,379

5. German [9] 40.0 12.8 40.0 5.0 78.8 19.0 100,924

6. Tanzania [10] 24.4 19.1 52.4 4.0 95.3 4.7 65,535

7. Ethiopia [11] 28.41 21.24 44.65 571 94.82 5.18 1,700

8. Ghana [12] 20.6 25.7 50.7 3.2 92.5 7.5 14,360

9. Australia [13] 35.7 11.0 49.9 3.5 79.5 20.5 490,491
10. Jordan [14] 37.28 17.51 38.94 6.28 90.18 9.82 20,136
11. Switzerland [15] 45.2 9.8 40.9 4.1 85.0 15.0 122,925
12. China [16] 30.5 29.4 30.4 9.7 99.0 1.0 3,832,034
ND: No data

50l

mﬂmsﬁﬂmmiﬂizmEJGUE]W;JJ'L%@@ ABO wag Rh(D) ﬁwuiuﬂfjuLﬁﬂmﬁﬂl‘maLLﬁﬂﬂaaﬂﬁUiﬂm’m
AusMAlainaulngsin 3 91891 nuddeyaliinnuuandeiu anuynvesdudada A = 0.1520, §ada B
= 0.2415 wagdada O = 0.6019 AshiunnFnsanssauvesgming Wesaduduazan Tnumaynuesd
WsaAa A = 0.1555, §ada B = 0.2300 warsada O = 0.6150 luvafifAnuuansmefulssnsvesuan
Aduq Tunfiniasnag veslanegadiau Tnslanzvgidon Rh(D) negative luuszvnsinewulsuszann

Joway 0.2-0.3 Tuvaueiuszmnsuaunivieide wu 3u dulie waznsh wunyiden Rh(D) negative Souay
1.0, 5.87 uag 10.4 mua1eiu’"’ Usgnnsuauniuening wu unuwnile tedlety uagniun wuvyiden
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Rh(D) negative Sosar 4.7, 5.18 waz 7.5 aua1au'" Ussvinsuaunivelsy wu dlawesuaud way
\wasiu wuvnyiden Rh(D) negative Jaeay 15.0 kag 19.0 mua1du"™ uazUszvnsuaunivesansiie wu
UszinAeaainsiie’’ mylian Rh(D) negative Sogag 20.5 d1uAULANAIYBIMLREA ABO Uszynsves
Usmegsiuavadawesuaunaznuillulnlvemyifon A>0>B>AB Usemeluniviewe (Buide wag tne)
wuillulnd 0>B>A>AB Usewrlunuanint (unuwidle oslolly nun) wasdseinaluniveeansiie
(poamsidn) wuillulnt O>A>B>AB etuasdiuléinnisnszaigvesmyiden ABO uaz Rh(D) fiAuumn
sfutuuideniuazninavedan
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