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0.01), ZA¥H AR FENL, BRMAEEBFG FIL ADP-PAG # 58.40% , 2% & T F AR A (42.05% , P<0.01) | Heif /X5 A
(29. 80% ,P<0. 01) A= 48 Pe X34t R ( 28. 00% , P<0.05) , “PJE?PW%]‘& VB F R E G T HREARBAE(P<.01) ,fé%i’a A4t &L
CYP2CI9 *2 GG\GA Fo AA R B A A0 B FRAF BT F R0 M A 1.25% 4. 73% = 7.81% 4110 £ F H %it F &L (P=
0.01), %% Logistic @A %7, 5# (0OR=0.98,P=0.01) A Hm/E(OR=2.05,P=0.01)% 1 F A IS L BFENIKER &
%Zﬁ,L’q’“ﬁIﬂ’? Kaplan-Meier & % W1 & 57 .7, F#<70 % (P<0.01) & & E(P=0.02) & CYP2CI9 # FR#MAE (P=
0.02) B HWAEX AL B E%4, %8.CYP2CI9 £ A % AWM EE %0 1S & H 09 4nfu /R 2 57 2 Fe it e 3 6 3% 4 B Ao )]
FEIS BHGAMRACE T P A T2 ANE,
KR HhabRFE T, @EE P4AS0 RAARR 2C19; A A S &K, I WBEEE, Bhik

Correlation Between CYP2C19 Gene Polymorphism Distribution and Prognosis in Patients with
Ischemic Stroke*

MU Haijian', ZHAO Danqgi’, WANG Shumei' (1. Dept. of Pharmacy, Beijing Shijitan Hospital ,
Capital Medical University, Beijing 100038, China; 2. Dept. of Pharmacy, Beijing You’ an Hospital ,
Capital Medical University, Beijing 100069, China)

ABSTRACT OBJECTIVE; To probe into the distribution characteristics of CYP2C19 gene polymorphisms in patients
with ischemic stroke (IS) and its effects on efficacy of antiplatelet therapy, coagulation function, and eclinical
prognosis. METHODS: Patients undergoing CYP2C19 genotyping at Beijing Shijitan Hospital, Capital Medical
University from Jun. 2019 to Dec. 2023 were retrospectively enrolled. Demographic data, severity and comorbidity of
ischemic stroke, coagulation parameters, recurrence and rehospitalization were collected to analyze the correlation
between CYP2C19 gene polymorphisms and the severity of ischemic stroke, risk of comorbidity, platelet aggregation
rate, abnormal rates of coagulation indicators, and readmission due to IS recurrence. RESULTS; A total of 680 IS
patients were enrolled. The minor allele frequencies of CYP2C19 #2, 3, and #* 17 were respectively 31. 18%,
6.76% , and 1.40% , and the distributions were in Hardy-Weinberg equilibrium ( P>0.05). No significant differences
were observed in the incidences of moderate to severe IS, hypertension, diabetes, and coronary heart disease among
different genotypes, alleles, haplotypes, and metabolizer groups at each locus (P>0.05). The median adenosine
diphosphate-induced platelet aggregation rate ( ADP-PAG) in CYP2CI9 * 2 GG genotype patients (31.60%) was
significantly lower than that in GA genotype group(45.60% , P<0.01) and AA genotype group(52. 80% , P<0.01) ; the
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median ADP-PAG in CYP2CI9 * 3 GG genotype patients (35.30% ) was significantly lower than that in GA genotype
eroup(56.60%, P <0.01) , with statistically significant difference. The median ADP-PAG in poor metabolizers
(58.40%) was significantly higher than that in intermediate metabolizers (42.05%, P <0.01), rapid metabolizers
(29.80%, P<0.01), and ultra metabolizers (28.00%, P <0.05), and the median ADP-PAG in intermediate
metabolizers was significantly higher than that in rapid metabolizers ( P<0.01), with statistically significant differences.
Significant differences were observed in the abnormal rate of INR among CYP2CI19 #2 GG (1.25%) , GA (4.73%) , and
AA (7.81%) genotypes, with statistically significant difference (P =0.01). Multivariate Logistic regression analysis
revealed that age (OR=0.98, P=0.01) and comorbid hypertension (OR=2.05, P=0.01) were independent factors
influencing the risk of readmission due to IS recurrence within 1 year. Kaplan-Meier survival curve analysis showed that
relapse-free survival time was significantly shorter in patients <70 years ( P<0.01) , with hypertension (P=0.02) , and
with CYP2C19 ultra-rapid metabolizers (P=0.02). CONCLUSIONS: CYP2CI9 gene polymorphisms significantly affect
the efficacy of antiplatelet drugs and coagulation function. The detection of CYP2CI9 gene has important potential

application value in individualized treatment of IS patients.
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AR RAZE, « 1/« 17 F0 = 17/ % 17 V3 Ry 68 P AR 55 78
(UM), *1/ = 1 HRPACEHAL(RM), * 1/ 2, * 1/ * 3,
#2/ % 17 F1 3/ % 17 R FEACHEL (IM) , *2/ *2 %2/
# 3 #3/ %3 AR AHAEL(PM) .
1.4 IR

(1) 2GR AR bR R ZBERR AR T (ADP) 175 5 B9 /MR 2B
R (ADP-PAG) . (2)ZaPEFEHr . R BE MLA8 4% , AL 5 5E 1
it I ) (PT) 305 Ak 3 4088 1L T35 i ESF ) ( APTT) | £F 4 26 i
(FIB) I MG (] (TT) 4% il Bl B B i) 37 30 52 ( PTA) | B B
FREAG LI (INR) o (3) TG TE4R - LA 1 AE R IS B K FFABE
VERZEJRAR TR, TR R AELERT A (RFS) & XA M A& H 3

Eval Anal Drug-Use Hosp China 2026 Vol. 26 No.3 - 271 -



2R AT A BB A A ARG, X TR A A 0 i | o, Ho Ak
FEMSRITEARKBEYS H W (B IG5 1 AR, LLJe 2035 i)
B AR
1.5 HitFEHZE

fi ] Excel 2016 #5457 8045 &, & i Graphpad Prism
10 L2 JAFHATEAR AL, BB TR M( Py, Pys) 3R,
PEZORHIEL (%) Fom . RIX? KB 538 Fisher KoK
BT BB ARE CYP2C19 3L 2 MR o0 A 2 54
Hardy-Weinberg F-ffif , /S [F] 1S 7= 5 2 B | K [R] & I 4 41 7] 1)
CYP2CI9 JEN Z 7553 22 53, LU S CYP2C19 T[] Jk (K] Bl 8]
4 5 8 BE 1A A L9 22 5. ADP-PAG 19 9 41 ] 2R FH Mann-
Whitney Mg | 22 21 18] b 38R FH Kruskal-Wallis H K56, % 2R
HEMZHE Logistic FIFMr &S 1 FHNK IS B &R
ABERBS IAR oM, 221 Kaplan-Meier A5 77 #2833 15 Log-
rank K50 LAS T ARV AFEES 440 IS TR B AR B A IFRE (40
R ML bR | e ) L CYP2CT9 guﬂ&m@zﬁ ]
RFS 25, P<0.05 H2ERAGITH#E L,
2 #R
2.1 BEELEE

A 680 il IS 37, P ALAFEHE S 68 2, B AL ARAIE
&1,

F1 BEEZBME(n=680)

5iH pis/
TER/[M(Pys,Prs) , 5] 68 (60,77)
/(%)

itk 485 (71.32)

otk 195 (28.68)
1S JEF R/ (%)

g 49 (73.38)

L) 81 (26.62)
AIFEILE/ (%) 534 (78.53)
AIRRERRRE/ (%) 300 (44.12)
AIFREOH/ (%) 234 (34.41)
ADP-PAG/[ M(P,s,P5s) %] 36.45 (26.80,53.60)
PI/[M(Pys,Ps5) 5] 11.30 (10. 80, 12.00)
APTI/[ M(Pys,Ps5) ,s] 29.30 (27.70,31.20)
TT/[ M(Pys,Ps5) 5] 14.40 (13.60,15.20)
PTA/[ M(Pys,P75) %] 96.00 (88.00,103.00)
FIB/[ M(Pys,Ps5) ,&/1] 2.97 (2.60,3.40)
INR/[M(Pys,Ps5) ] 1.03 (0.98,1.09)

2.2 CYP2CI9 BER&SMEENT
680 i IS 3, CYP2CI9 + 2, + 3 + 17 (i R BHEZL
A4 855 G Hardy-Weinberg -5 ( P>0.05) , CYP2C19 4%
1‘zﬁTl:J%lﬁ'J SR :1ﬁ121i9ﬂ\ﬁi§w¢éﬂrﬁﬂﬁﬁtljﬁr#
A T LT A D R e o B R 0 22 R B RS 2
X(P>0 05), W5 2,

F2 IS EECYP2CI9 ERSHYESTH

MREL

1S 4 (n=680)

FEE 1S(n=181)

P

AEME(n=534) P

A IR (n=300)

P

AL (n=234)

P

Gaiiy

CYP2CI9 =2 FRAL/ {5l (%) 0.95 0.68 0.24 0.61
66 320 (47.06) 87(27.19) 247 (77.19) 138 (43.12) 114 (35.62)
GA 296 (43.53) 77 (26.01) 237 (80.07) 139 (46.96) 96 (32.43)
M 64 (9.41) 17 (26.56) 50 (78.12) 23 (35.94) 24 (37.50)

CYP2C19 =2 S A3/ PR (%) 0.81 0.57 0.81 0.81
G 936 (68.82) 251 (69.34) 731 (68.45) 415 (69.17) 324 (69.23)
A 424 (31.18) 111 (30. 66) 337 (31.55) 185 (30.83) 144 (30.77)

CYP2CI9 # 3 FERAL/ 5l (%) 0. 44 0.25 0.60 0.56
66 634 (93.24) 171 (26.97) 501 (79.02) 278 (43.85) 220 (34.70)
GA 46 (6.76) 10 (21.74) 33 (71.74) 22 (47.83) 14 (30.43)

CYP2C19 # 3 AR/ HIR (%) 0.45 0.25 0.61 0.56
G 1314 (96.62) 352 (97.24) 1035 (96.91) 578 (96.33) 454 (97.01)
A 46 (3.38) 10 (2.76) 33(3.09) 22(3.67) 14 (2.99)

CYP2CI9 * 17 3K/ (%) 0.31 0.37 0.26 0.09
cC 661 (97.21) 174 (26.32) 517(78.21) 294 (44, 48) 224 (33.89)
cr 19(2.79) 7(36.84) 17 (89.47) 6(31.58) 10 (52.63)

CYP2C19 # 17 %3/ IR (%) 0.31 0.40 0.27 0.09
¢ 1341 (98.60) 355 (98.07) 1051 (98.41) 594 (99.00) 458 (97.86)
T 19 (1.40) 7(1.93) 17 (1.59) 6(1.00) 10 (2. 14)

CYP2C19 —f 1A/ f6l( %) 0.78 0.39 0.60 0.13
¥1/ %17 11(1.62) 4(36.36) 10 (90.91) 4(36.36) 5(45.45)
#1/ #1 283 (41.62) 77(27.21) 216 (76.33) 121 (42.76) 98 (34.63)
#1/ #2 269 (39.56) 71 (26.39) 219 (81.41) 128 (47.58) 88 (32.71)
#1/ %3 25 (3. 68) 5(20.00) 20 (80.00) 13 (52.00) 11 (44.00)
%2/ #17 7(1.03) 2(28.57) 6(85.71) 2(28.57) 5(71.43)
¥3/ %17 1(0.15) 1 (100.00) 1 (100.00) 0(0) 0(0)
%2/ #2 64 (9.41) 17 (26.56) 50 (78.12) 23 (35.94) 24 (37.50)
%2/ #3 20 (2.94) 4(20.00) 12 (60.00) 9 (45.00) 3 (15.00)

CYP2C19 {5/ 11 (%) 0.87 0.22 0.39 0.85
M 11(1.62) 4(36.36) 10 (90.91) 4(36.36) 5(45.45)
RM 283 (41.62) 77(27.21) 216 (76.33) 121 (42.76) 98 (34.63)
M 302 (44.41) 79 (26. 16) 46 (81.46) 43 (47.35) 104 (34.44)
PM 84 (12.35) 21 (25.00) 62(73.81) 32 (38.10) 27 (3. 14)

2.3 CYP2CI19 EFEZ X ADP-PAG =20
128 Bl H A ADP-PAG K453 CYP2C19 + 2 GG R
TIZH 8B 2% 1Y Th i ADP-PAG (31.60%) i EA% T GA KA HI2H

- 272 - Eval Anal Drug-Use Hosp China 2026 Vol. 26 No. 3

(45.60% ,P <0.01) Fl AA H: X A 4 (52.80%, P<0.01),
CYP2CI9 #3 GG FEF T H # 19h{ii ADP-PAG(35.30%) '
LT GA BT (56. 60% ,P<0.01) , FiR%E F A G

I BEBE 2SO S50 2026 4E5F 26 55 3 ]



B X CYP2CI9 + 17 CC 3K 1 H & B 1 i ADP-PAG
(37.00%) & T CT KK HIZH (28.00%) , A% R TG # 5 X
(P>0.05) ;PM & 12 ADP-PAG(58.40%) B3 & T IM

(42.05% ,P<0.01) .RM(29. 80% ,P<0.01) Fl UM(28. 00% , P<
0.05) B IM BE {7 ADP-PAG BE & T RM B¥ (P<
0.01) , R E5ITEE X, WK 1,

*
0k ok

80 . 80 — 80 80+ T
H ey Ye ! !
R : Rt T
60 wfe | 60 60  tiees 60 {,
* i — & B : & R I ]
2. T | g 2 - 2 i
a5 404 . 4 _!_ & 404 : &40+ & 404 P —]- .
2y b T3 ~ =¥ o Te (=9 e L
a ] a) =t a : a)
< ‘1 *3e8 < = < ok Lo < - .l :
209 ouqys o 204 3 204 20 &
ot. "t oo
0 .IA T T -IA T 0 ‘I. T T .I’ T T
GG GA A4 GG GA cc cr UM RM IM PM
(n=50) (n=63) (n=15) n=117)  (n=11) (n=123)  (n=5) (n=3)(n=42)(n=62)(n=21)
A B ¢ D

A. CYP2CI9 #2;B.CYP2CI9 #3;C.CYP2C19 #*17;D.CYP2C19 {1, * P<0.05; “P<0.01; ""P<0. 001; “"P<0.000 1,
1 CYP2C19 EE ST IS 35 ADP-PAG B M

2.4 CYP2CI19 £ H & 351X 5 MSFRAT R

680 1 1S g3 1, PT  APTT . TT .PTA FIB FI INR 5% %
I3 514 28. 68% (195/680) 1. 47% (10/680) .3. 09% ( 21/680) .
7.50% (517680 ), 7.65% ( 52/680) F1 3.38% ( 23/680),
CYP2C19 %2 GG(1.25%) .GA(4.73%) Fl AA (7. 81% ) [l
[ INR S R 22 RA G2 E L (P=0.01) , & WIHALILH
LA B E MM AR R, WK 3,
2.5 CYP2CI9 EEZHMEX IS BETFHZ M

R H Logistic U343 #7451 4F#% (1S ™ B2 B & IFIE
CYP2C19 FEHBIFIPIBINT 1S B 1 FNE K FABEXE Y
B, AR TR AR (OR=0.98,P=0.02) &I &l
JE(OR=1.90,P=0.02) Fl UM {Ci# %I (OR=3.70,P=0.04) &
R LAEN IS ERTEABE XU P<0.2 R R A28
BT, AA IR (OR=0.98,P=0.01) A& 3FE iLE (OR=
2.05,P=0.01) &M 1 £ 1S Z & AR R, L3k 4—
5. Kaplan-Meier A= 1/7 HHZ8 2 #7 DL I 2, Hirp, <70 2 35 1Y
RFS B#4 T =70 % ¥ [ P<0.01, LA 2(B) |, &I & I0LE
BENRS BELFLEMESRFE[P=0.02, WK 2(D)],

CYP2CI19 UM Uit B 5 1Y RFS W35 45 T HoAth AR i 20 g 3
[P=0.02, WK 2()) ], ZFHAEGIT¥EX,
3 g

1S 2% PR o 30 i 37 AS 8 1 S 0 A0 b g, £ B B 3 A
MTHRERT , & BRI N BEEFIET Y FEREZ —, %
AN N £B 2 (04 A T I 7 A RIS S TR, T 2 RE TN 23 ok
TEXRMEF A, 8 B A Dol MG RIBEEa T 45
TRYTFBE I RSB ATy I8 e 25 A AR A BT AN 2 RN 254 I 25
SRR, PRI TRATFIE AT 1S HH 56 (0 3 R £ 25 1k e HE X A
H UG W AR, AWESE B TR CYP2C19 B
ZASTENT 1S B B G e KT RS2 A A
B 83 B PRBER AL RE B 18 78 12 5L B A PR AE /MR R
S R BRIMAEFR B0 , WFoEs SOk N 1S IR RN ARk
BT R IEE S IR RIA T T RS el
3.1 CYP2C19 BEEZMEAE IS BEHRMNTHHE

AR AR T CYP2CI9 # 2 %3 J # 17 i s HE 1S FH
B A A REAE 2 5 2 A a2 70 A Se e | s e Hh N R O A5 46
Pt 2 S g A Bl A B 1R T X A TR) N R 8 A 7 2

R3 CYP2CI9 EEASHBMM IS BERMIEREE RN

PT R APTT 5t

5%

PTA #¥# FIB % INR 5%

AREL

i (n=195) (n=10) (n=21) P (n=51) P (n=52) P (n=23) P

CYP2C19 *2/15‘](%) 0.49 1.00 0.55 0.17 0.07 0.01
66(n=320) 93 (29.06) 5(1.56) 11 (3. 44) 19 (5.94) 26 (8.12) 4(1.25)
6A(n=296) 80 (27.03) 4(1.35) 7(2.36) 2% (8.11) 17 (5.74) 14 (4.73)
AA(n=64) 22 (34.38) 1 3(4.69) 8 (12.50) 9 (14.06) 5(7.81)

CYP2CI9 #3/41(%) 0.16 0.51 0.42 0.26 0.9 0.37
GG(n=634) 186 (29.34) 9(1.42 613 (96.69) 50 (7.89) 49 (7.73) 611 (96.37)
GA(n=16) 9(19.57) 1(2.17) 46 (100.00) 1(2.17) 3 (6. 46 (100.00)

CYP2C19 *17/%(%) 0.21 0.25 0.11 0.41 0.36 1.00
CC(n=661) 192 (29.05) 9(1.36) 19(2.87) 51(7.72) 49(7.41) 23 (3.48)
CT(n=19) 3(15.79) 1(5.26) 2(10.53) 0(0) 3(15.79) 0(0)

CYP2C19 ﬁiﬁfﬂ/{ﬂ](%) 0.80 0.23 0.36 0.54 0. 66 0.06
RM(n=283) 85 (30.04) 3(1.06) 10 (3.53) 18 (6.36) 22(7.77) 4(1.41)
IM(n=302) 81(26.82) 5(1.66) 7(2.32) 25(8.28) 20 (6.62) 14 (4.64)
PM(n=84) 26 (30.95) 1(1.19) 3(3.57) 8(9.52) 9(10.71) 5(5.95)
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