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Value of HPA gene polymorphism in evaluating efficacy of platelet

transfusion in patients with liver disease
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Abstract Objective: To explore the evaluation value of polymorphisms of platelet antigen(HPA) gene for
platelet transfusion effect and the influencing factors of platelet transfusion refractoriness (PTR) in hepatopathy
patients. Methods: A total of 98 patients with liver disease from January 2019 to July 2021 were divided into PTR
group(25 cases) and control group(73 cases) according to the occurrence of PTR. The clinical data such as age.
gender, primary disease, CO infection and fever symptoms were investigated by questionnaire. The total DNA
was extracted with the blood DNA extraction kit of Qiagen company in Germany, and the HPA gene polymor-
phism was detected. Results: The polymorphisms of HPA-2, HPA-3 and HPA-15 genes were all in accordance
with Hardy-Weinberg equilibrium (P >>0. 05). The detection rates of types ab and bb in HPA-2, HPA-3 and
HPA-15 genes in PTR group were higher than those in control group(P<C0. 05). AUC of HPA-2 combined with
HPA-3 and HPA-15 polymorphisms for evaluating platelet transfusion effect was over 0. 75. The proportions of
cases with fever, infection, platelet in vitro storage time>>3 d, transfusion times =>3 times and spleen thickness
=40 mm in PTR group were higher than those in control group(P<C0. 05). The fever, infection, platelet in vitro
storage time>>3 d, transfusion times =3 times and spleen thickness =40 mm were risk factors of PTR(P <
0. 05). Conclusion: There may be evaluation value of HPA gene polymorphisms for platelet transfusion effect in
hepatopathy patients. Fever, infection. platelet in vitro storage time>>3 d. transfusion times =3 times and spleen

thickness =40 mm might be risk factors of PTR.

o 447 -

Key words hepatopathy; platelet antigen; platelet transfusion effect

I /0N Al 2 4 i PR /DN R B R I /)
B A B il /N A D) e e 5 1R Y Il A R G Y B
BAERY . AHSCHFSEHE I 9 AR 22 U A T i /)N
e Z BRI /N B B 33 B3 (platelet transfusion re-
fractoriness, PTR) T f S J & Bt . BEA: B 5%

VRIL T S — ARE RS A (e )] 1T, 641000)

I, /N AT 5 (platelet antigen, HPA) 3t P £
SHHS PTR MAAH XS . Hulli R Le k3
20y 2 e 5 PR 1) 0 5 AR 1 A HPA R 228
e, S iR A — W CE S IR R
B H A BB S BB ML D BE S % . I B i &
I 975 0T 6 A B 1 R) S 5 v AT A0 iR R Y I
JINBRZE IR & B PTR AN AY £ 5 80/ A i 1

SIS 20 250 /N XL HPA KL DR 2 254 68 I A8 2 0L /N AR 7 28 DAl A0 fELLD .l PR ol 3827 7% 35, 2022, 35
(6):447-450. DOI:10. 13201/j. issn. 1004-2806. 2022. 06. 014.




* 448 -

I A Il ¥R 27 2% s

B

3

Bl

PN LIRSy N i R EIE T B fE R E . T T
JF B I PTR MM R R IFA T H T
FXEE, B LHMEAHBBETREAEES
PTR KAER KR, AR EERTIFIKREE PTR
RIS R E &5 HPA SR Z B R, N IFR &
#H PTR WMIGIRBI iG-S %

1 #ERERE

1.1 X%

PL 2019 4E 1 H & 2021 4 7 BRI Y 98 #I T
R MRS R Yl PTR &A1 44 PTR
2025 ) K Xt BEAL (73 B) . 2% (i IR Hir I K6
g5 ) CCT AR HE S 6T I /N i 8 S5O A T VA < 7
B R AT M RS 1,24 h SR a/NBRGG T
B R CCLL, CCI= [ Ciir v J i /M F 4k — % v
HF A /N Al T 850 < R F= AR (m®) /00 /I dl B
BiiEJG 1 h CCI>7.5X10° /L. G 24 h CCI>
4.5X10° /L Bl -RA %k,

1.2 40 AFbRUE

OFF A (S I PRIF G 27 ) 56 F 12 I 4 L
i 98 25 i 012 Wi bs 1 5 ) T i 33 A9 1t /s bl 25 ok
U5 T it R wk 1 2 5 O #k il & 5 Ak 0l 2 G M 2% O R
DG IR TR T .

1.3 HeBRbRUE

O ER 1A A AT S e B3k 8 H ko 55 s

s Q% H A M0 A3 s Ol AE R .

1.4 ik
4.1 BURMCER SR BORHR G X B AE R

PEAT VA2 LR AR IS 0 A5 T AR IR R D e

TG RGBT R B e B A IR 2R
1.4.2 HPA R ZEMEEIN 8 5k
B SR 4R Hozs I bk i 3 mL, v 78 E QIAGEN 24
ALV DNA $2 B0 & 48 HUS DNA L AR 4E HPA-
2 HPA-3 . HPA-15 3t A Jy g & it 51 ¥, 1 FH 3 [
ABI9700 %! PCR {X#4T PCR "84, il ¥4 T2k
Yy TARA BRS G4 38 7= Wy b AT B )Y
1.5 WEIE R

O 2 41 HPA 3N Z 351 0 #r H o %
£ /NP B 9T SR TR A . © 4 M R TR AT
iR E I PTR MGk £,
1.6 Sil*#ubrg

N FH SPSS 22. 0 Ff4 ik PRA R L 0w R DL il
(YO FR AR EECRH ¢ % RAZIAE TAE
FRAE 28 (ROC) 20 M1 HPA 3E K £ 25 1 X6 1T 5
/N T AR A A s SR H logistic b5
ST ATR RS B PTR MEKKRE, P<
0.05 HEFAGIE L,
2 #£R
2.1 % H#H HPA 3N ) Hardy-Weinberg -
15 53 A

AHE SR B g0 A e BB 5 B HPA-2, HPA-3,
HPA-15 BN Z 5 G Hardy-Weinberg ¥ ffif
(P>0.05), L% 1,
2.2 PTR 4 EXTREAL ) HPA SR 2 50

PTR # HPA-2,HPA-3,HPA-15 % ab.bb
TR H R 34 7 T B4 (P <<0. 05), L3 2,

2

%1 EBEZE HPA ERFHA Hardy-Weinberg F % 4 17
HPA-2 HPA-3 HPA-15
aa ab bb aa ab bb aa ab bb
S R AR 39. 00 37.00 22.00 32.00 41. 00 25. 00 29. 00 38. 00 31.00
BN S 33.74 47.53 16. 74 28.13 48.75 21.13 23.51 48.98 25.51
e 2. 406 1.245 2.493
P 0. 300 0.537 0. 288
*2 PIRARNEBERN HPA EE S HMILE il
5 - HPA-2 HPA-3 HPA-15
aa ab bb aa ab bb aa ab bb
PTR 4 25 7 15 3 4 16 5 4 18 3
X RE A 73 32 22 19 28 25 20 25 20 28
e 7.204 7.190 15. 739
P 0.027 0.028 <20. 001

2.3 HPA KR 2 8 M X0 I 2 i/ B i 3 7
BB PEAR (8

HPA-2 HPA-3, HPA-15 £ [H £ 5 136 4 46
DU F-Ak JFF 995 58 & I /N B 7 97 200 ROC B4R R T

FLCAUC)>0. 75, R B A 12 Wi i B Se pEdar, B

BRIz Wiakae, Wk 3, K 1.

2.4 WM EE B PTR AR R8T
PTR YA K BIE IR A I B | il /N AR {4 41



556 1 B L 5. HPA R 20 25 VR R0 A8 35 /I 8 3 7 500 TE A A0 {8 o 449
PRAF I (8] > 3 d. B R B =3 kL B NE R B R4 HEAFREEHIA PTRHOBAERESH
=40 mm B N B TR B (P <<0.05), B C6
W2 4, . PTRA4 %41 . »
2.5 SZWAEEE B PTR M2 KR 5T @5 Bp - a3 b
B A IR MR RSN A I >, T S.1240.077
A YB3 Y MR TR B =40 mm 2 52 0 R AR L 15(60.00) 57(78.08)
S PTR (975K 2 (P<0.05), 3 5. & 10(40.00) 16(21.92)
AR 0.908  0.341
%3 HPA B 57 M B B MR R —60¥ 956,000 19(26.08)
S ME S <60 % 16(64.00) 54(73.97)
T R 8.663  0.003
LES AUC  SE 95%CI T/yx /‘;/X 7 17(68.00) 25(34. 25)
0 0
HPA-2 0.596 0.065 0.470~0.723 72.00 47.22 & ) 8(32.00) 48€65.75)
HPA-3  0.726 0.056 0.615~0.836 84.00 61.11 ERGESS 0.523 0971
HPA-15  0.684 0.059 0.569~0.799 84.00 52.78 LA 10(40.00) 27(36. 99)
AWM 0.791  0.05 0.694~0.888 84.00 63.89 HE R 6(24.00) 19(26.03)
JF i Ak 5(20.00) 12(16. 44)
10k JiF 9 2(8.00) 9(12.33)
HF 3£ 8 2(8.00)  6(8.22)
ERIRETS 14.117 <<0.001
08 2 17(68.00) 19(26.03)
7 8(32.00) 54(73.97)
06 mfl\i)i{dsﬁb{%ﬁ 12.012 <0.001
i i 1]
ﬁ <3d 15(60.00) 66(90. 41)
" 04l >34 10040000 7(9.59)
LITRERY i 4.859  0.028
0.2 =3k 17(68.00) 31(42.47)
i <3 8(32.00) 42(57.53)
I JEL 4.027  0.045
° =40 mm 15(60.00) 27(36.99)
(') sz of4 OTG 018 1f0 <40 mm 10(40.00) 46(63.01)
e T i 2.832  0.092
£ 11(44.00) 19(26.03)
E1 HPAEREZEMEIZERFEE PIR £ ROC H & 14(56. 00) 54(73.97)
&a
x5 HEAREEHI PIROSERSH
% B SE Wald y? OR 95%CI P
R 0.597 0.301 3.934 1.817 1.007~3.277 0.048
& T g 0. 657 0.321 4.189 1.929 1.028~3.619 0.041
17N A4 S A7 5 ] 0.618 0.286 4. 669 1.855 1.059~3. 250 0.031
A A 0.738 0. 354 4. 346 2.092 1.045~4.186 0. 038
VA JE 2 0.692 0.279 6.152 1.998 1.156~3. 452 0.014

WRAE :PTROZE R 1, B8 0O BRMCER 1, EH 0O FIFBRPECER 1,6 R O i /DRARSMEFER R (>3 d B 1,<<3 d H
0) s EERE(=3 R 1,<<3 KR ) AR (=40 mm A 1,<<40 mm J 0),

3 itig

HPA J&— #3355 T il /Mo 8 F1 - i R 5 1
PR 2 A0S B AT R AH [H] , 02 th 2 Fhois 8 A
S E, MR . HPA KR ZEHS
PTR W& AA XS, 22 B M &L HF 538 1, HPA-
2. HPA-3 . HPA-15 BN Z B8 #F &K PTR 1)

W56 1 3 PR i 5 70 BB 2 AR 5T i 9 T R
1) HPA-2, HPA-3, HPA-15 5 2 B MM % &
Hardy-Weinberg “Effif (P >>0. 05) , & 78 1% v & Ff
ARAEAE T 2R BN BS IC . F AR 1E £ L P B sl 1k
AR S R AT & TR A B I A AT
A HA B R,



+ 450 - I 1A 1L Y 2

535 4

/N 2 A 58 B 2 B4 A A i o O % T ok
B4 /0N B 200 L e AR L AN R R 2 B 4 /)
M AE ML 1 i s iy o ke 5 o A . — T e, ]
B BE G 45 Ak SRR B 1AL T T B R A R Ik o
FeF 5 I — 5 1T, M /NGB AT AR I L I R Ry
SERY Ak AR . L /N AR T BB S H AT S BRI A
I ) it B A, 4 T 1T 35 22 U o O, 390 AR 5 SE
o A SE BT 48 L, PTR 5 2o M40 IR s A
KRR A7 20 AR L A 40 M B R R AT O i
HPTR W B, (HAHEIE 9 A0 61 55 2, oK 53
M@ iRt PTR 09 52 W , J 375 38 B A 5 DA gk —
S PTR BN LR,

BB £ A0 52 48 Hh L i i /N AR VR B 38 &2 AT B8 i
PTR 1 ¥ A4 #E 2% HPA-2, HPA-3, HPA-15
FEH AR E R4 PTR MMESm T 2L K 4l 4 /Y
BE VRSN T 3FENE PTR AR LR,
ZE B % M, PTR 4 HPA-2. HPA-3, HPA-15 2 [H
ab.bb BUK; H R 8 F 4 B4, 568 PTR AT s
F W) HPA-2 . HPA-3,HPA-15 A £ &M ) %
. WSS SR BoR . HPA-2 HPA-3,.HPA-15 3
IR 22 25 P IE45 G 0 5 AT 6 BB 3 1L /0N e i 1 97 3K
B AUC>0. 75, 2R BB 2 Wi B sL vk i b . B
BRI WA RE W HPA LR £ 25 1R 1 4 46
XF IS AR I /N B B T AL LB PR AN (E . R
HPA 3 [H 22725 1 J 3 76 i v 1t /N AR ol 7= A= 1 /s
M R A4 , 5 3508 B 1 o S I & A IR AR Y
/KR, 3 PTR Y & A L BRI A R A R R T v

ANHIF ST 5 B B B =3 WK B ) O SR
HEL PTR WAHCH R 5 LB s #4521k
B /N B A S IV 4 S 5 | [ o S A R N
A /IR R Rl S A A, AaE T 3 PTR &4
WFoE 45 R Wow , B A IR /NSRS AE B
>3 d. BB =40 mm J2 5 5 2R % b B
PTR W fa b W&, ol W, BB & £ 7
TE 1L-1.11-6 S5 SRR 43 I B8 I B8 42, nl 38006 B A -
SN U T s € AN TR IR R A1 7
W /MR DI RE . TG R R AR A B PTR £ 2 5
2 i K AR 13 400 14 2 SRRV R A G LS R R IS
| BB B0 A mT s e i/ Al T REDY L IR AR
LN A AIE i R HE o i 5 L I 6 R A
AR U /D S A1 L 348 A HeF LA 1 L I 4
I BE 7 48 5 L 38 0T 6 I /N AR A B IR 5 i /N AR
TEEIRIG 2 W BAETE B IR B4, SR A7 B )t
S5 FL B R SR IR I R T R R T g
FLabE L R R,

g Lk HPA JE K £ 25 Pk 5 9 J 3l /s
M Ay 1 7 LA DA A FLR B A IR Ll /)
MR SN AF BF 6] >3 d B 7 R B =3 Wk L R
BEZ=>40 mm JEFZ IR EE BB PTR G RE.

FISEZE T M 75 R A 7 ) 25 v o
S % Lk
[1] Arnone GD, Kumar P, Wonais MC, et al. Impact of

(2]

3]

(4]

(5]

[6]

7]

[8]

(10]

[11]

[12]

[13]

[14]

[15]

Platelet Transfusion on Intracerebral Hemorrhage
(ICH)in Patients on Antiplatelet Therapy-An Analy-
sis Based on ICH Score[]]. World Neurosurg. 2018,
111(5) :e895-e904.

SRAETT L =W S A2 I S I S AR g T SRR A Ak

PR R ek R B2 o PR R 43 A T . I DR I VR o A
#,2020,33(6):391-393.

Mangerona CM., Garcia FB, Moraes-Souza H. Fre-
quency of human platelet antigens ( HPA)-1,-2,-5
and-15 in Brazilian blood donors and establishment of
a panel of HPA-typed donors [J]. Transfus Med,
2015,25(3) :189-194.

Bertrand G, Aarnink A, Nivet C, et al. Le cas d'un
génotypage HPA-3 erroné en raison de la présence d’
un antigéne rare HPA-27bw chez un nouveau-né
séverement thrombopénique[ J]. Transfus Clin Biol,
2017,24(3) :342-343.

T A I PR A 36 [ M. bt . A ] R 2 BB R
£1,2004:118-119,274-275.

2 A, G R R = (M. b et AR ZEE R
#,2015:25-26,31-35.

Bal Dit Sollier C, Berge N, Hamadouche S, et al. Is
platelet function testing at the acute phase under
P2Y12 inhibitors helpful in predicting bleeding in real-
life patients with acute coronary syndrome? The AV-
ALANCHE study[J]. Arch Cardiovasc Dis,2021,114
(10):612-623.

BN L L SRUK M A s B, ALl /N AR B TE 30 T A
B HWE RYSF R0 A0 SC R 5 L. ke 5 1k 1 %2, 2018,
24(2) :53-56.

ZER M R E . TR, HPA 3N 2 A5 R %N
S PR X i /0 Al i T R 8 52 [ 0. o ) i 2 A
2017,30(7) :744-747,

Sut C, Tariket S, Cognasse F,et al. Determination of
predictors of severity for recipient adverse reactions
during platelet product transfusions[J]. Transfus Clin
Biol,2017,24(2) . 87-91.

ZRIE J7 . B, XM E L SR 276 1 IR ER 0D
A i 3 80 B AR O IR 43 A L. I DR e ol 5 46 B
2018,20(4) :365-368.

WHIEE I B 163 401 1 /N AR A i TG AR 4 B K i
INBRE TR N P LD . o el B O 4 k5 2017, 19 (12D

1884-1885.

Zhi H, Ahlen MT, Thinn AMM, et al. Atomic-Level
Dissection of the Polyclonal Immune Response to the

Human Platelet Alloantigen, HPA-1a (PIA1) [J .
Blood.2018,132(21) :3001-3011.

Wienzek-Lischka S, Kénig IR, Papenkort EM, et al.
HLA-DRB3 * 01:01 is a predictor of immunization a-
gainst human platelet antigen-1a but not of the severi-
ty of fetal and neonatal alloimmune thrombocytopenia
[J]. Transfusion,2017,57(3) :533-540.

Seike K, Fujii N, Asano N,et al. Efficacy of HLA vir-
tual cross-matched platelet transfusions for platelet
transfusion refractoriness in hematopoietic stem cell
transplantation [ J |. Transfusion, 2020, 60 (3): 473-
478.

Ok A3 B #.2021-12-25)



