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Original Article
Red cell phenotyping in blood donors to provide safe blood

transfusion for transfused patients at Siriraj Hospital

Thongbai Rungroung, Sasijit Vejbaesya, Phinyada Rodpong, Waraporn Pimsamsee and Viroje Chongkolwatana

Department of Transfusion Medicine, Faculty of Medicine Siriraj Hospital, Mahidol University

Abstract:

Background: Due to the delay in providing compatible blood for the patients who developed antibody production,
red cell phenotyping in blood donors program using automated system was established at Siriraj Hospital.
Materials and Methods: Retrospective data analysis of red cell antibodies in the patients was studied. In order
to provide antigen negative blood for these patients, antigen typing for Rh, Kell and other blood group systems
in blood donors was performed. Results: During the study between 2013 to 2016, antibody screening was
done in 193,813 samples of the patients and positive results were found in 9,124 samples (4.7%), consisting of
unexpected antibodies 7,832 samples (85.8%) and unidentified antibodies 1,292 samples (14.2%). The specificities
of unexpected antibodies were anti-Mi® 36.7%, anti-E 17.6%, antibodies of Lewis system 11.9% and anti-M 3%,
respectively. Furthermore, the red cell phenotype of Rh, Kell and MNS systems was performed during 1 March
2016 to 31 August 2017. Among 12,559 samples of blood donors, we found the following phenotypes; C, D, e
574%, C ¢ D, E e243%, C ¢, D e95% c¢ D E3% C D E e26% c¢ D E e21% C c D E05%, c,
D, e03% C D EO01% K(+)02% Mila+)996% and M+ 91.0%. Conclusion: Red cell phenotyping in blood
donors in advance is useful because we could provide safe blood for the patients with red cell antibodies rapidly
and economically.

Keywords : @ Antigen typing @ Blood donor @ Safe blood
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X .a d'ﬁly [ Y 1A o .
anti-Mi® 1 REeNOTIRNFDLLAINNANNAIWAE (specificity)
LRLANLESY (potency) o positive control kdg nega-
tive control TINAE

NAMS AN

maleneidayamssuauiuai fhy’ wuhlussnd
WL 2566 D9 WAl 2569 ARtheraiian dimam 193,813
o Ameanlouduad 31man 9,124 Mg (4.7%) wanidu
7@ unexpected antibodies NI 7,832 718 (85.8%)
wavunidentified antibodies MWW 1,292 718 (14.2%)
§%3U unexpected antibodies ﬁiwumﬂﬁ'q@ﬁa anti-Mi*
Fwam 3,350 T8 (36.7%) Jevasanifuleufived v svuu
Rh LLazLLa%@uaéﬁ“ﬁﬁ@Sm (Table 1) Ugl WU anti-s Lag
autoantibody lumsdnma,

Tnsszwinadl w.el. 2559 fla W et. 2660 WuNAFLSNARER
Alsemenina@@me S 216,060 T8 wikide 15ane i
BWIASIADAIIIN 147,630 118 (68.3%) WavuFne luwe
whaufl S 68,420 10 (31.7%) dudamBnaluswnens
Laammmw 1 %0 ST 98,247 e (66.5%) LLa‘“N']_limﬁ
pSan waw 49,383 T8 (33.5%) Lumﬁmmmmmsm
S Sehmsasaneiiauanfinuzamyfenssuy
@wqqiuéu%m@lﬁa@ﬂa;mﬁ fmSumsdnmls szuu Rh
WU phenotype @ﬁﬁ C, D, e 7,208 18 (57.4%) C, c, D,
E, e 3,058 918 (24.3%) C, c, D, e 1,192 78 (9.56%) ¢, D
E 377 18 (3.0%) C, D, E, e 321 7181 (26%) ¢, D, E, e
258 1181 (2.1%) C, ¢, D, E 67 3181 (06%) ¢, D, e 41 38
(03%) C, D, E 8518 (0.1%) 1unas Rh negative $1163%

Table 1 Frequency of clinically significant antibodies in the patients (N = 9,124) during 2013 to 2016 and

comparison with other studies

Antibodies Siriraj * Srijinda et al’ Promwong et al’ Butryojintho et al®
N (%) N (%) N (%) N (%)
anti-Mi® 3,350 (36.7) 732 (56.7) 159 (32.9) 324 (25.9)
anti-E 1,603 (17.6) 329 (25.5) 83 (17.1) 259 (20.7)
anti-D 91 (1.0) 11 (0.9) 19 (3.9) 3(0.2)
anti-C 75 (0.8) 15 (1.2) 5(1.0) 0(0.8)
anti-c 258 (2.8) 56 (4.3) 39 (8.1) 87 (6.9)
anti-e 66 (0.7) 16 (1.2) 0 3(1.0)
anti-Le" 607 (6.6) 20 (1.6) 67 (13.8) 17 (93)
anti-Le” 482 (5.3) 5(0.4) 37 (7.6)
anti—P1 267 (2.9) 6 (0.5) 18 (3.7) 19 (1.5)
anti-M 270 (3.0) 11 (0.9) 8(1.7) 12 (1.0)
anti-N 9(0.1) 1(0.1) 0 0
anti-S 117 (1.3) 11 (0.9) 5(1.0) 5(0.4)
anti-s 0 0 7 (1.4) 0
anti-Jk* 157 (1.8) 29 (2.2) 14 (2.9) 58 (4.6)
anti-Jk° 99 (1.1) 14 (1.1) 5(1.0) 31 (2.5)
anti-Fy 7(0.1) 3(0.2) 3(0.6) 2(0.2)
anti-Fy” 64 (0.7) 8(0.6) 8(1.7) 20 (1.6)
anti-Di® 285 (3.1) 21 (1.6) 7 (1.4) 10 (0.8)
anti-K 24 (0.3) 2(0.2) 0 3(0.2)
anti-H 1(<0.1) 0 0 0
autoantibody 0 13 (1.1) - 56 (4.5)
Unidentified antibodies 1,292 (14.2) 39 (3.31) - 224(17.9)
Total 9,124 (100) 1,290 (100) 484 (100) 1,253 (100)

* this study

J Hematol Transfus Med Vol. 28 No. 4 October-December 2018
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Table 2 Distribution of Rh phenotypes in Thais and comparison with other populations
Rh Phenotypss Siriraj* Buathong et al Nathalang et al” Fongsarun et al®  Musa et al* ARCBS"

N = 12,559 (%) N = 300 (%) N =200 (%) N = 5,122 (%) N = 274 (%) (%)
C,De 57.4 50.1 515 495 53.6 175
C,cDE e 24.3 30.3 30.5 19.2 24.8 12.9
C,c, D e 9.5 11.3 10 10.9 6.6 35.3
C,DE 3.0 35 2.5 11.2 9.1 2.4
C,D E e 2.6 2.0 2.0 2.2 2.2 0.0
c,D E e 2.1 2.3 2.5 3.9 2.9 12.4
C,c,DE 0.5 05 1.0 1.2 0.0 0.0
C,De 0.3 0.0 0.0 11 0.0 1.6
C,DE 0.1 0.0 0.0 0.2 0.0 0.0
c, e <01 - - - 0.7 16.7
C,c e <01 - - - 0.0 0.5
c, E e 0.0 - - - 0.0 0.7
C e <01 - - - 0.0 0.0

* this study;

29 18 WU phenotype ¢, e 15 918 (< 0.1%) C, ¢, e 8 918
(< 0.1%) e C, e 6 918 (< 0.1%) (Table 2)

MIFNLOUA muﬁuamglﬁamzuué"u Iousnslu Table
3 agnaude mMIfnmn i seUu MNS 1m0 833 T8
phenotype M+N- 390 318 (47.0%) M+N+ 368 918 (44.0%)
M-N+ 75 18 (9.0%) MIeneuaudian S uway s 1w
2,000 918 WU phenotype S+s- 6 T8 (0.3%) S+s+ 212
T8 (9.7%) WA S-s+ 1,782 T8 (90.0%) MIeneN szuy
Kell 37434 12,530 918 WU phenotype K-k+ 12,507 918
(99.8%) Wae K+k+ 23 718 (0.2%) s K+k- m3dnmlu
Jvuy Kidd 91942% 833 918 WU phenotype Jk(a+b-) 263
18 (32.0%) Jk(a+b+) 332 918 (40.0%) Jk(a-b+) 237 3¢
(27.9%) Jk(a-b-) 1 918 (< 0.1%) WAy s Duffy
14 833 918 WU phenotype Fy(a+b-) 660 918 (79.0%)
Fy(a+b+) 157 998 (19.0%) Fy(a-b+) 16 918 (2.0%) Lag
laiwn Fy(ab-)

f15U3¥UL Diego MNMIANINANI 2,000 T8 WU
Di(a+) 58 918 (2.9%) Di(a-) 1,942 398 (97.1%) Lbazm3
Arw M weufauluszuy MNS S 12,530 118 wu
Mi(a+) 1,248 918 (9.96%) wae Mi(a-) 11,282 918 (90.04%)

ELATEY
A > o P A A
anmafnmdoyanthelulsmenina®nsfiassian
Wamssnen wuh lugthesimese anti-Mi® 36.7% A9

ARCBS = Australian Red Cross Blood Service
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Table 3 Distribution of red cell phenotypes in Thai and comparison with other ethnic groups in blood donors

Population distribution (%)

Blood group Blood group

system phenotype Siriraj" Buathong Fongsarun Musa et al™ Denomme and Storry16
et al! et al® white** black***

MNS M+N- 47.0 33.2 37.9 343 30.0 25.0

M+N+ 44.0 51.8 457 431 49.0 49.0

M-N+ 9.0 11.8 16.4 22.6 21.0 26.0

S+s- 0.3 0.5 1.9 0.7 10.0 6.0

S+s+ 9.7 10.3 15.2 7.3 42.0 24.0

S-s+ 90.0 86.2 82.9 94.0 48.0 68.0

S-s- 0.0 0.0 0.0 0.0 0.0 2.0

Kell K-k+ 99.8 99.5 98.2 98.6 91.0 98.0

K+k+ 02 0.5 1.8 0.4 8.8 2.0

K+k- 0.0 0.0 <01 1.1 0.2 rare

Kidd Jk(a+b-) 32.0 21.4 26.5 245 26.0 52.0

Jk(a+b+) 40.0 53.6 50.3 50.7 50.0 40.0

Jk(a-b+) 27.9 25.0 23.2 24.8 24.0 8.0

Jk(a-b-) <01 0.0 <01 0.0 0.0 0.0

Duffy Fy(a+b-) 79.0 66.7 76.7 85.4 20.0 10.0

Fy(a+b+) 19.0 29.8 19.5 12.8 48.0 3.0

Fy(a-b+) 2.0 35 37 15 32.0 20.0

Fy(a-b-) 0.0 0.0 <01 0.4 0.0 67.0

Diego Di(a+) 2.9 - - - rare rare
Di(a-) 97.1 - - - - -

Other MNS Mi(a+) 9.96 9.8 9.1 - rare rare
Mi(a-) 90.04 90.2 90.9 - - -

* this study; ** white = people of European;  *** black = people of African; - not study

daiBeuifiuurinvasueuivadlugieresmwans
Ban Taneninadng fumsdnmas Téun Srijinda et
al’, Promwong et al’ uay Butryojintho et al® WU s
&5 anti-Mi® snnuSUAULSN WaY anti-E Sa9a9anii
WU WARAMNUANGTAYBIMINLLLAUALER 1w
anti-e, anti-s WY anti-K é’dLLﬁ@ﬂ% Table 1

FMSUMIWSULWEY phenotype 2895¥UU Rh fUMS
anwnow e Buathong et al", Nathalang et al”, Fong-
sarun et al”®, Musa RH et al'*, ARCBS" i8¢ Denomme
and Storry'® (Table 2, 3) WunewlnauazaLaul@IGe
Y phenotype C, D, ¢ Wudwanann Eh%sl,u Australia WU
phenotype C, ¢, D, e LRYENWL c, e GL‘LL Rh negative
a'muau@mmwuﬁm wuh e lvefuanfivam ssuu MNS

laluemnenain uwsidmsy Mi° nuhemlnefuaudian Mia+)
9.96% nasaiFemuludu’® & Mila+) 7.0% udibuelsiuay
wensmwUTiossn dmlusrun Diego wudiluanulned
woudian Dila+) 2.9% widemyludusl Dila+) 5.0% weilu
gl51) uazuovEnmuUTiaEsn Feths M way DI 3o
woufianiidenluanede

ANMIMLEUGAY SSUU Rh wae Kell el
Sonidenfitueuiianauses sty Rh dmag esh
v crossmatch [lae sidpsemamuaviand i fihefia
anti-E 9wy 17.6% Resihanlsla @48 C. D, e, C, D, e
Wao ¢, D, e wulé 67.2% sluﬁﬂwﬁﬁ anti-e &ATDNLIAA
¢.D,E C,c D EviacC, D Eamuld36% hrﬁﬂwﬁ'ﬁ
anti-E, -c 11n30W8aaeia C, D, e G981 57.4% LLaﬂWgﬂ’m
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“ - ~ L X .
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A ) B A A o &K 1A
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fiymlumamidensiffihe udlunsamansesm antiK lu
screen cells Wapanel cells asdinsfiFaaiidu K(+) F9l6
ymMsensm K LLau@muélmju‘%amﬁamé’w
mawisesdoadm3LALhend multiple antibodies faN30
o A Ail YR Aa A Y v 1 % ]
WiReaad ddnmuaudivuneiiniuds sneasiald wu
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