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Original Article
Frequencies of HPA-1 to HPA-11, HPA-13, -14, -15 and HPA-17 in Thai

blood donors
Thanon Inomwongsakull, Chai Roekchai', Atthapol Srisuddee’, Sriprapai Khanuntongl, Sirilak Phiancharoen’,

Pawinee Kupatawintu' and Mayuree Kengkate®

'National Blood Centre, Thai Red Cross Society; “Department of Blood Bank, Faculty of Medical Technology, Huachiew Chalermprakiet University

Abstract:

Introduction: Human platelet antigen (HPA) systems are involved in fetal-neonatal thrombocytopenia, platelet
transfusion refractoriness, and post-transfusion purpura. The HPA genotyping is beneficial in the diagnosis and
treatment. Objective: This retrospective study aimed to determine genotype frequencies of HPA-1 to HPA-11,
HPA-13 to HPA-15 and HPA-17 in Thai blood donors. Materials and Methods: Totally, 10,510 donor samples
were genotyped for HPA-1, -2, -4, 5, and HPA-6, and extended genotypes by real time-PCR. Consequently, 2,009
samples were genotyped for HPA-3, -7, -8, -9, -10, -11, -13, -14,-15 and HPA-17. The frequencies were compared
with other populations previously reported. Results: Among blood donors, the frequencies of HPA-1a and HPA-
1b were 0.981 and 0.019; HPA-2a and HPA-2b were 0.953 and 0.047; HPA-3a and HPA-3b were 0.564 and 0.436,
respectively. The frequencies of HPA-4a and HPA-4b were 0.999 and 0.001; HPA-ba and HPA-5b were 0.967
and 0.033 and HPA-6a and HPA-6b were 0.985 and 0.015. For the HPA extended genotypes, the most common
was homozygous aa, followed by heterozygous ab and homozygous bb was rare. The HPA-4b4b was not found
while, only one donor with HPA-6b6b was observed. The prevalence rates of HPA-1 to HPA-6, and HPA-15 were
similar to a related study in Thai blood donors and showed significantly different from other Asian populations
previously reported. Conclusion: This study showed genotype frequencies of HPA-1 to HPA-6, and HPA-15,
and extended genotypes in Thail blood donors. This data is useful to provide HPA-matched platelet donors for
patients with HPA antibodies. In addition, the data file could provide appropriate panel cells not only to identify
antibody specificity but also to increase transfusion safety.

Keywords : @ Human platelet antigen @ HPA @ Genotype frequencies ® Thai blood donors
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Human platelet antigen (HPA) system ﬁmmﬁﬁtqu
Aafin lasmnzmafianme venous thrombosis, myocar-
dial infarction, platelet transfusion refractoriness (PTR),
post-transfusion purpura (PTP), drug-induced immune
thrombocytopenia, fetal-neonatal alloimmune throm-
bocytopenia (FNAIT)™ 1729114 The Platelet Working
Party of the International Society of Blood Transfusion
(ISBT) ﬁmm%aigumm HPA i 29 5v01 fia HPA-1
£l9 HPA-29w 5@LL3T§1LLauﬁuaﬁﬁwﬂu@”ﬂwﬁﬁﬁmm PTR,
PTP wag FNAIT dulnn)iduuanufivafivio human leu-
kocyte antigen (HLA) ustoehslsfionsihennsmemany
Lonivafdors HLA Lay/sfo HPA siufiudashmansa
anensfierasanfivadimulufihauaseisndoden
PniAnaEenfiingdon ABO compatible Way HLA-
matched %59 HPA-matched platelets”’

uaufiuadse HPA finuriwhifeammsadinlug

e sulvifinannueudivafde HPA-1 fis HPAS wag
HPA-15 dwsulutsunelnadnmeneaulas asowa
ofind uazan’ Twfihefidmmaueuduafidantaiion w
authAmslafiauwiend smmmnalne edeminiaident
il fiasmsnsanliiugihe ielunga PTR uay FNAIT
19499 508 18 WU f{'aﬂmmjl,ﬂul,l,au@uaﬁeia HLA 84.26%,
uanALafAsia HLA To8nU HPA 13.27% Wy Wauduaf
sl HPA 247% swsurfihafiaduaufiafsouaufian
HLA uay/v3e HPA andasesndlulnies HLA uay/
¥ HPA valugiheussAnedaniadorniniaidant
\ HLA-matched uae/%38 HPA-matched platelets Ly
wa platelet crossmatch Lﬂ”ﬁﬂ@”ﬁuﬁﬂw”
tagiumsariailulniens HPA vhlduaneds lein
polymerase chain reaction with sequence-specific
primer (PCR-SSP), multiplex PCR, real time PCR Lag
hlgh throughput technology 1@ Bead arrays e’
giaust .¢1. 2548 sosfiRnafieslaEnimatia PCRSSP
aneaalulni] HPA-1 fls HPA-6 uae HPA-15 i

\Bandan 500 e daanlul wel. 2555 letseendld

wafia multiplex PCR wnsei9793 wlnt HPA-1 s HPA-
6 U8y HPA-15 Lﬁaa@%mammzm”unumimw TN
alwln HPA-1 fi9 HPA-6 way HPA-15 lalflemauaneng
Ausuenuiirisn Tneensiiuns HPA-1b, -2b, -5b Uag
6b wulehios dam HPA-1b1b uay HPA-4bdb lawu iy

Sosnguusenng wananth HPA-7b Twulusfsnaiden
amlne™ Tl oo, 2588 ladnmfnmuSeufiaumsnsa
Aluln HPA-1 fls HPA-6 uay HPA-15 smuwmeaila real
time PCR Ua¢ multiplex PCR Iushathsdifuwarasisane
onawn 500 118 wadudnathaiivualilniugdas o
300 38 waglivmualulntddinau 200 918 wudh wams
aasanndasts (98.4 %) lnsnuauemAAADHTRIMS
79990833 real time PCR Iushaenavay HPA-5, HPA-6
WA HPA-15 uazlaeatiugimanieds DNA sequencing®
uslaehalsfionamsnadlulndass HPA #1835 multiplex
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analysis ﬁ@n”aamﬁ’wizﬁumiaiﬁuam@mm wagldmns
vesan 34 limsnziumInse unsdifivemesaudiathy
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time PCR lumsemadlulniioss HPA vilusfiheuass)
vAnndandesnasamsadliln opA leifisdndnvans
se0y doraliAnlamemadaidendiAnaidaniii HPA-
match uA crossmatch Wiiulaiugihefiadiueudued
aumqﬁizmﬁmmmiﬁﬂmﬁlﬁaﬁm:nm”a;gaa”auwﬁwmmmﬁ
Alulnt] HPA-1 fis HPA-6 uay HPA-15 wasalulndssuy
HPA-7 fi9 HPA-11, HPA-13, HPA-14 Way HPA-17 le]
snadannn e

Taquazisns

mjuﬂszmm‘?i‘lﬂumsﬁﬂm

fnndoyadoumdmamamannadlulmd HPA-1 s
HPA-6 Wa HPA-15 uatalulnilszuy HPA-7 8 -11, -13,
-14 oy HPA-17 lwfiAnaidon guediimslafiauiend
ammmalng fousiud 23 WE)FIANEIN W61, 2555 Ao 30
TIAENEI W71, 2562 miﬁﬂmﬁ%’%ﬂawﬁ@mﬂ@wmimmi
PBusTINmIe guduimslafinudsnd snmmalne e
‘*7‘1' 20/2019
Bmsdnin

muTstayarasmamInyalilntees HPA firims
aralufisnaifen fewadia real time PCR (Roche
Diagnotics, Mannheim, Germany) th Dumﬁyadﬂﬁﬂ@mi
et guehAmalafiudsnd ammmalne laedneesa
e hehatefidumasnyhmsamailuintues HPA ehe
‘ﬁ@ffwm LightCycler 480 system (Roche Diagnostics,
Mannheim, Germany) mmmﬂ‘svﬂamw Sequence spe—
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aoumamesaLUfrAmugfansfuasdounsihvasim
G0 Fofitupaulousiasil dauwanas PCR reaction
mixture A3NeT9ANTL 10 pL davquvesaylaeld
PCR-grade water 1331617 5.7 puL TINAL Reagent Mix
containing all primers and probes 1331015 0.5 puL 10%
LightCyclerFastStart DNA Master HybProbe 1331617 1
uL, MgCl (3.0 mM) 1331¢15 0.8 uL LLavmama@LauLa
(mwfﬂmmmm 50-100 ng/puL) Y3365 2 pL mﬂm
mml,wmﬁﬁmmmmmaa real-time PCR 3% LightCycler
480 (Roche Dlagnostlcs Rotkreuz, SW1tzer1and) smmwm
amwml,l,avmm PCR condltlons @N% GﬂuLLiﬂ denaturation
‘wamﬂmm 95°C (fisumn 10 W71 Fumaty annealing §MNA
60°C 1w 10 3wl g 72°C w15 Fwfl
S 45 cycles viaamsvhufisen PCR éuqulumsvh
melting curve analysis ﬁaqmmﬁ 95°C A 30 i

LLazawqmmqﬁmwﬁ 40°C wam 2 mﬁmﬂﬂ?wﬁuaqmmﬁ
anfl 75°C I@mzwdmﬁgmmﬁtﬁm%mﬂ‘%m%‘imezﬁmms
L’%aqLLﬂqmaaW@aaLsﬂLfﬁu@TﬁﬂmzﬁLﬁ@ﬂwsLﬂﬁauLLﬂaqqmmﬁiﬂ
1°C uazuanarLln melting curve U84 primers ﬁﬁmm
FUMzeia HPA I@EJEL‘ﬁ‘]hLm‘SS\J melting curve analysis
989 LightCycler 480 version 1.5.0.39 N3dlfilviaLAnsia
a/a homozygous WU peak W 1 peak ﬁ’ﬁwqquﬁ
melting temperature (Tm) 9849 primers 1%% N AN
#0 b/b homozygous A¥WL peak S14h 1 peak 71ANT
aqmma‘iwﬁd YN WINALINGE a/b heterozygous AWy peak
ﬁ’:ﬂaaaéﬁﬁ@iw,wiazﬂmqmmﬁ“ sausnslu Figure 1
msTaszidaye
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Figure 1 Melting curve analysis of HPA-1ala (A), HPA-lalb (B) and HPA-1b1b (C) using simple-probe real-time

PCR technique
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unguasnnsduiiadaneauliee Chisquare test uay
Fisher's exact test lae/llUs LLﬂiNﬁWL%QEU SPSS software
(version 23.0; SPSS Inc., Chicago, IL, USA) @ p-value
waenm 0.06 fandenauaneeruaenadivitshaymesiia

NAMSANIN
elWﬁ’NLL'iﬂ(;?\‘iLLG]'Laa%WE]@ﬁm&J% W.61. 2555 Daifian
Fueness .6, 2557 tavhmansiadwlninssvuy HPA-1
{4 HPA-6 way HPA-15, HPA-7 ©i HPA-11, HPA-13,
HPA-14 uag HPA-17 62835 real time PCR a1n¢naea
AdmaRLENAEDAT WL 2,009 718 WUT Al HPA-

1b, -2b uae -5b owletiaelusznnslng mnnsdnm
Sl HPA-1b1b, -2b2b &g -5b5b T 1, 5 Lag 2 318
NEno aizies vy HPA-4bdb sy HPA-6b6b e
genotype frequencies 983 HPA flgd 6 S¥UU Ao HPA-1a
Wag HPA-1b winnu 0.989 1ag 0.011, HPA-2a Way HPA-2b
WML 0.950 Wag 0.050, HPA-3a ey HPA-3b Wy 0.564
e 0.436, HPA-4a Way HPA-4b NNy 1.000 L&y 0.000,
HPA-5a Wy HPA-5b wnnu 0.971 Wag 0.029, HPA-6a
WAy HPA-6b iy 0.988 Way 0.012 uay HPA-15a uay
HPA-15b whiiu 0.530 L&y 0.470 MNAAL THAIDLAGS
uainsli Table 1 wonnniidlansadbilniens HPA seun

Table 1 Genotype and gene frequencies of HPA-1 to HPA-11, HPA-13, -14, -15 and HPA-17 in Thai blood donors

Genotype (%)

HPA
aa ab
HPA-1 10,122 383
(96.31) (3.64)
HPA-2 9,548 935
(90.85) (8.9
HPA-3 651 965
(32.4) (48.03)
HPA-4 10,489 21
(99.8) (0.2)
HPA-5 9,821 677
(93.44) (6.44)
HPA-6 10,186 323
(96.92) (3.07)
HPA-7 2,009 0
(100) (0)
HPA-8 2,007 2
(99.9) (0.1)
HPA-9 2,009 0
(100) (0)
HPA-10 2,008 1
(99.95) (0.05)
HPA-11 2,009 0
(100) (0)
HPA-13 2,009 0
(100) (0)
HPA-14 2,007 2
(99.9) (0.1)
HPA-15 542 1047
(26.98) (52.12)
HPA-17 2,008 1
(99.95) (0.05)

n of each HPA-1, -2, -4, -b, -6 is 10,510 donors;

Gene frequencies

bb
5 HPA-1a 0.981
(0.05) HPA-1b 0.019
27 HPA-2a 0.953
(0.26) HPA-Zb 0.047
393 HPA-3a 0.564
(19.56) HPA-3b 0.436
0 HPA-4a 0.999
) HPA-4b 0.001
12 HPA-ba 0.967
(0.11) HPA-5b 0.033
1 HPA-6a 0.985
(0.01) HPA-6b 0.015
0 HPA-7a 1.000
(0) HPA-7b 0.000
0 HPA-8a 0.999
) HPA-8b 0.001
0 HPA-9a 1.000
() HPA-9b 0.000
0 HPA-10a 0.999
) HPA-10b 0.001
0 HPA-11a 1.000
) HPA-11b 0.000
0 HPA-13a 1.000
) HPA-13b 0.000
0 HPA-14a 0.999
) HPA-14b 0.001
420 HPA-15a 0.530
(20.91) HPA-15b 0.470
0 HPA-17a 0.999
(0) HPA-17b 0.001

n of each HPA-3, -7, -8, -9, -10, -11, -13, -14, -15, -17 is 2,009 donors
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DWANANNUT HPA-7b, -9b, -11b way HPA-13b kil
mjmﬂizﬂmiﬁ 6911 genotype frequencies a4v13 HPA-7a,
“9a, -11a 4a% -13a WML 1.000 Gouans 1 Table 1 wans
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A G P A A A o ! 6
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1 ra 1 o ] A v 0 W ] tﬂl A
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A v Y a A VL o a A 13 oA
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| | Ao o W A A ¢
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eI

dmsuemaiivesilulnd HPA-1 Txfemauan
shuruaenednibadUNguUss NI RLAWNLALN MG (D
> 0.05) udnuaNaAnesae it diungaLsEnng
Malay-Malay, m’jﬂ;u S uae i (p < 0.05) danenad
9093 Lt HPA-2 wuemsuanssaeheiipsheyfungs
Ysernanma a‘jﬂ;u uatAuS (b < 0.05) uazemafivas
Aulni HPA-3 wuhdenauandnsesheilibadryiungs
U511n5 Malay-Malay, eaw1a n‘jﬂu LaZAuS (p < 0.05)
dwisuendabalnd HPA-4 WUANNUANGBeNIRTiEhATY
MungaLlseang Malay-Malay, 13 il uasiudi (o
< 0.05) duarwialulnd HPA-5 WLUANNLANGINUNAN
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Al HPA-6 wumBMaNeeRUNgNLsENNs I (o

Mo ] [ 1 Ao o v 6
< 0.05) ust lwuemauanshariuaehadhighenyaasdlilngd
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I Table 2
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2 A A 6 Aa
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U v L% [~3 A Y A A
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fiflu HPA-matched IWifusihefmumssisuanduaisa
mﬁmﬁa@LLa”qQ’ﬂﬁﬂmmﬁ’@m’%auLﬁﬁaﬁm@ﬁgmﬁm%’umw
muaudvanuihe Faimafinswnudoyarasenaftes
Sunavalnlvions HPA visssuu HPA-1 A9 HPA-6 uay
HPA-15 33393 Luaufinu vhiiAetym PTR, PTP
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platelet-specific alloimmunization I89UARNRNUTETINT
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A A A o ulOSL A 5L Y A A °
A0 qerin wavnow'® Wl w.el. 2548 lsSnadondn
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wae -17 wud dwlvadudlulnduuy homozygous aa
Wae heterozygous ab W‘Ll\tﬂb‘l/faa &% homozygous bb h
HPA-7b, -9b, -11b Wae -13b wulumadinmis wwden
AUTeULa9d Tomoya Hayashi LLazﬂmzﬁswmmslumjm
Y A A A o M A 6 A
HUSNAREAT LRI 2,170 Ty Alnuallndedia
HPA-7b, -8b, -9b, -10b, -11b, -13b, -14b Ua¢ -17b” @34k
lomafirfihoavausufivafiva HPA-7b, -8b, -9b, -10b,
-11b, -13b, -14b UAY -17b Wﬂ@”ﬁaﬂwqma;mﬂimm

Wosnneheniaey fifimafiets dnaizadanasgman
wusnadaradaluln HPA iwdleiios feilugsdoud
\ianuamAN .61 2567 Haidioniiuenan w.el. 2662 33din
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Table 2 Gene frequencies of HPA-1 to -6 and HPA-15 in Thai blood donors and Asian populations

HPA

Population

15b
0.470*
0.491

15a
0.530*
0.509

5b 6a 6b
0.015
0.495

0.033
0.032

3b 4a 4b ba
0.001

0.436*
0.440

1b 2a 2b 3a
0.953 0.047

0.019

la
0.981

emuivasililndd

0.999 0.967 0.985

0.564*
0.560
0.533
0.503"
0.486°
0.555
0.718"
0.595°
0.575

10,510

Thai (This study)
Central Thai'

0.014

0.986

0.968

0.000
0.000
0.005°
0.000
0.010"
0.011°

0.100
1.000
0.995"
1.000
0.990°
0.989°
0.996"
0.998

0.985 0.015 0.952 0.048

500
300
200
107
200
331

0.505
0.485
0.523

0.985 0.015

0.037

0.050°
0.028
0.022
0.027

0.014"
0.015

0.963
0.950°

0.467

0.062
0.037
0.047
0.077°
0.100"
0.049"
0.040

0.028"° 0.938

0.025°
0.014

0.972°
0.975°
0.986

Northeastern Thai'

0.008 0.515

0.992

0.497°
0.514°
0.445

0.963
0.953

14

Malay-Malay

HPA-1 {9 HPA-11, HPA-13, -14, -15 uax HPA-17 lusfisnalafiaenlne 15

0.014 0.477

0.972 0.980
0.978

0.973
0.986"

Vietnamese™®

NA
NA

NA
0.468

NA
NA

0.014

NA
NA
0.986
0.963"

0.012 0.923"
0.900°
0.952"
0.960

0.988

Korean'®

NA

0.532

0.282°
0.406°
0.425

0.002°
0.006°
0.003"°

0.998
0.994°
0.997°

17
Japanese

0.005"
0.002

1,000
566

Han Chinese'®

0.462

0.538

0.037°

0.985

. 19
Taiwanese

’p < 0.01; *n=2009

°p < 0.05;

NA = not applicable;

O O R e HPA-1, -2, -4, -5,
uay -6 SelugtAnaidansiuou 8501 T8 o sane
Gi92anu HPA-6b6b T 1 18 auilainy HPA-4b4b
WANUTWIUTRY HPA-dadb Wi usewh HPA-dbdb
Fudlulndmennlungauszannsing mngiheidalulnd
HPA-dada lé5uinSoidanifiu HPA-adb ananarefislt
59 anti-HPA-4b |8 Sauoufivafiifimuammsifio FNATT
GlmmﬁﬂLﬁmﬁ@‘ﬁqslwmajﬂmmz Caucasians™ (ufe
Aumawudlulnd HPA-6b6b $13ify HPA-6a6b Tuawnm
fiiswunomaadi anti-HPA-6b avanulflulszanns
e el weet. 2559 as3nna eRgnd uazens L
TENUN WU anti-HPA-6b 7Ny anti-HLA slu@”ﬂwﬁﬁmw
thrombocytopenia® dnsualnlngd HPA-1b1b WU»LQDO.OB%
usash gfihefieds anti-HPA-1a Safumwepasmaiia
thrombocytopenia, PTR, PTP way FNAIT asn3ons e
nautszrnsine uimuleilaeninlungy Caucasians'®*%
fw¥ualulni HPA-2b2b uay HPA-5b5b WU 0.26% W
0.12% ey usmeheadlomatiagnusihefifimead
anti-HPA-2a Wa¢ anti-HPA-ba %@Lﬂumt,mﬁﬁzyslmmﬁ@
PTP uay FNAIT*™

diauBeudeuemaialulnd HPA-1 fs HPA-6 uay HPA-
15 lungafisnadonauly lunmdneniii KHisnadan
alnamenmafinememld linuarsuenshatiuaghad
dpahnusmuanaueneseehediissAynugilsnakon
elnamans udeanile” wnsemadives HPA-1 whi
dlouBeuiftauedalulne HPA-1 9 HPA-6 uas HPA-15
sLu@”U%mﬂLﬁamﬂﬂwm%ﬁﬁ’umjuﬁi:ﬁmiﬁ'ﬂmaL%yﬁma
Neuld Malay-Malay, Beosis ﬁjﬂ% MR Lagan't’
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shdrysenndasiumstnmalulng HPA lufisnaiden
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