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[Abstract] Objective To investigate the distribution characteristics of CYP2C19, APOE, and SLCOI1BI
genetic polymorphisms in ischemic stroke (IS) and their effects on the lipid-lowering efficacy and safety of Rosuvastatin
and prognosis of IS. Methods IS patients who received lipid-lowering treatment with Rosuvastatin and underwent
CYP2C19, APOE, and SLCO1B1 genotyping were screened. Clinical data were retrospectively collected, including
demographic data, IS severity, comorbidities, blood lipids, liver function, creatine kinase (CK) , and readmission due
to IS recurrence. The associations of CYP2C19, APOE, and SLCOI1BI genetic polymorphisms with the levels of
serum lipids, liver function, and CK, and risk of readmission due to IS recurrence were analyzed. Results A total of
127 IS patients treated with Rosuvastatin for lipid-lowering therapy were included in the current study. The minor allele
frequencies for CYP2C19%2, *3, and *17, APOE E2 and E4, and SLCO1BI *1b and *5 were 29.13%, 4.72%,
5.91%, 7.43%, 8.27%, 24.40%, and 7.87%, respectively, and their distributions were in Hardy-Weinberg
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equilibrium (P > 0.05). The CYP2C19%2 variants had significant effects on the triglycerides (TG, 1.21 mmol/L ws.
1.87 mmol/L., P=0.035) and high-density lipoprotein cholesterol (HDL-C, 0.99 mmol/L wvs. 0.71 mmol/L., P=
0.013) levels. The APOE E2 variants had significant effects on the total cholesterol (TC, 4.00 vs. 3.21 mmol/L., P=
0.033) and low-density lipoprotein cholesterol (LDL-C, 2.65 mmol/L ws. 1.72 mmol/L., P=0.023) levels. The
SLCOIBI *1b variants had significant effects on the TC (3.81 mmol/L wvs. 4.00 mmol/L wvs. 4.65 mmol/L, P=
0.042) and alanine aminotransferase (ALT, 17.00 U/L ws. 17.00 U/L ws. 11.00 U/L, P=0.012) levels. Multivariate

logistic regression analysis showed that comorbid diabetes mellitus was the only significant factor influencing the risk of

readmission due to IS recurrence within one year (P = 0.014). Conclusion

CYP2C19, APOE, and SLCOI1BI

genotyping can provide crucial genetic evidence for the individualized treatment of Rosuvastatin in IS patients, and hold

significant importance in optimizing lipid management and patient safety.
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Tablel The distribution of CYP2C19, APOE and

SLCO1BI1 genetic polymorphisms in IS patients undergoing

lipid—lowering treatment with Rosuvastatin

(n=127)
LR A FERH YD
CYP2C19%2 3£ [H 7! GG 63(49.61)
GA 54 (42.52)
AA 10(7.87)
CYP2C19%2 %A H 7 G 180(70.87)
A 74(29.13)
CYP2C19%3 H: A GG 115(90.55)
GA 12(9.45)
CYP2C19*3 %A 3 " G 242(95.28)
A 12(4.72)
CYP2C 1917 3 [ %1 cc 124(97.64)
CT 3(2.36)
CYP2C19%17 %51 L C 251(98.82)
T 3(1.18)
CYP2C19 A5k *1/%17 2(1.57)
#1/%1 55(43.31)
#1/%2 47(37.01)
#1/%3 6(4.72)
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F1 (4)
FEPH 07 2 FEH Y
#2/%17 1(0.79)
#2,/%2 10(7.87)
*2/%3 6(4.72)
CYP2CI9fR 1 UM 2(1.57)
RM 55(43.31)
M 54 (42.52)
PM 16 (12.60)
APOE E2-526 4 [H % cc 112(88.19)
CT 15(11.81)
APOE E2-526 43 57" C 239(94.09)
T 15(5.91)
APOE E4-388 £ [7 1 TT 107 (84.25)
TC 19(14.96)
cC 1(0.79)
APOE E4-388 % (i1 3 A T 233(91.73)
C 21(8.27)
APOE Z {5k # E2/E3 15(11.81)
E3/E3 92(72.44)
E3/E4 19(14.96)
E4/E4 1(0.79)
SLCO1BI*1b-388 %k [ %1 GG 75(59.06)
GA 42(33.07)
AA 10(7.87)
SLCO1BI1*1b-388 4 {3 4 4" G 192(75.59)
A 62(24.40)
SLCOI1BI*5-521 4 1 TT 99 (77.95)
TC 24.(18.90)
ccC 4(3.15)
SLCOIBI*5-521 %3 H: A T 222 (87.40)
C 32(12.60)
SLCOIBI — {1 *1a/*la 10(7.87)
*1a/*1b 36(28.35)
*1b/*1b 53(41.73)
*1a/*15 6(4.72)
#1b/*15 18(14.17)
#15/%15 4(3.15)
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Table 2 Effects of CYP2C19, APOE, and SLCO1B1 genetic polymorphisms on the blood lipid levels in IS patients

undergoing lipid—lowering treatment with Rosuvastatin

[M(QR),mmol/L]

e PR A FE A 11 % TC TG HDL-C LDL-C
CYP2C19%2 GG 63 3.85(1.44) 1.17(0.67) 0.98(0.20) 2.41(1.50)
GA 54 4.05(1.87) 1.29(0.62) 1.02(0.28) 2.67(1.53)
AA 10 4.14(1.20) 0.96(1.58) 0.92(0.17) 2.63(0.89)

HAH 3.897 1.939 1.673 2.903

P1H 0.143 0.379 0.433 0.234
CYP2C19%3 GG 115 3.92(1.63) 1.21(0.71) 0.99(0.25) 2.58(1.33)
GA 12 4.58(1.83) 1.40(0.72) 1.03(0.37) 2.87(1.51)

Z1{l 0.767 0.783 0.614 0.462

P 0.443 0.434 0.539 0.644
CYP2C19*17 ccC 124 3.96(1.64) 1.21(0.68) 0.99(0.24) 2.61(1.34)
CcT 3 3.21(1.89) 1.87(1.02) 0.71(0.20) 1.67(1.42)

Z1{8 0.778 2.104 2.477 0.841

P{H 0.437 0.035 0.013 0.400
APOE E2 cc 112 4.00(1.65) 1.25(0.69) 0.99(0.26) 2.65(1.31)
CT 15 3.21(1.64) 1.16(0.69) 0.97(0.26) 1.72(1.35)

ZH 2.137 0.766 1.065 2.275

P1H 0.033 0.444 0.287 0.023
APOE E4 TT 107 3.93(1.66) 1.21(0.67) 0.99(0.24) 2.60(1.32)
TC 19 4.02(1.47) 1.31(0.87) 0.98(0.18) 2.47(1.39)
cC 1 5.46(0.00) 1.26 (0.00) 1.45(0.00) 3.83(0.00)

HAH 1.939 0.013 4.187 2.202

P 0.379 0.993 0.123 0.333
SLCO1B1*1b GG 75 3.81(1.54) 1.31(0.86) 0.98(0.24) 2.45(1.49)
GA 42 4.00(1.65) 1.19(0.63) 0.96(0.31) 2.71(1.37)
AA 10 4.65(1.63) 1.15(0.47) 1.09(0.22) 2.89(1.54)

HAH 6.343 2.631 4.361 5.519

P{g 0.042 0.268 0.113 0.063
SLCOIB1*5 TT 99 3.96(1.67) 1.21(0.71) 0.98(0.26) 2.62(1.36)
TC 24 4.05(1.54) 1.24(0.66) 0.99(0.22) 2.65(1.58)
cc 4 3.65(0.79) 1.90(1.13) 1.06(0.18) 2.06(0.74)

HAH 1.755 2.511 0.232 2.805

P1H 0.416 0.285 0.891 0.246

TR B YIRS, IF 3 — 20 & AR AR i 4L A 3
TR A AR T 2 SR, AR IR 5 AR AT AR A
TT 0 3 55 T #2487 IZ 36 R A 1S B8 b iy HL A
Oy AR, IR R AS [ 3 TR A 5 R I O Ak M w7 4
PER AR R, AT T DAAE R T H /MR
25 s MR R B AE . EAR TR AR, YTk
T CYP2C19 Z 25 VL5t i &7 A A TT A 35 5 AK 52 0w 119
HLHI A G, #5530 78I\ Ok B &7 Ao 7T £ 224
CYP2C9., CYP2C19 F % iz 1A i 42 AR i A B
CYP2C19 (1 5T Bk AR XTI, AHAE R 5 R A AT
MEERA B EEM . ARETEISEE TR

GVEAE T CYP2C19 4% 3 B 5 6 FE PR 31 % I Ho A
Fity &7 A A VT AR P A SEBR R, O e 2k R AR
YR T OCHE I R ER

W— kB, CYP2C19*17 1 APOE E2
ERBEMESHM2ZEREVML, RERZ
A5 M Ao R 4 25 B N K T AR I 4 A [R] 5
KRR AR . APOE 3k KA S B 28 11 AR 04 4% 0
W, HARSMENYS TC. LDL-C % 2 Wil
JRFRBR B VIAHSC 2 AR5 R Bw, APOE
E2 {7 i i 2L N A 22 5 S8 TC M LDL-C K P34
W EAE, X5 KT APOE E2 % 3 2 R B AL
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Table 3 Effects of CYP2C19, APOE, and SLCO1B1 genetic polymorphisms on the liver function and CK in IS patients

undergoing lipid—lowering treatment with Rosuvastatin

[M(QR),U/L]

F PR 6 B A 11 % ALT AST CK
CYP2C19%2 GG 63 17.00(10.50) 18.00(9.00) 79.00(72.00)
GA 54 17.00(9.75) 18.50(6.75) 88.50(76.00)
AA 10 15.00(9.75) 17.50(7.50) 65.50(20.00)
HAY 1.255 0.503 1.479
P1H 0.534 0.778 0.477
CYP2C19%3 GG 115 17.00(10.00) 18.00(8.00) 76.00(77.50)
GA 12 14.00(11.50) 17.50(5.00) 111.50(50.25)
Z18 0.689 0.409 0.668
PME 0.491 0.683 0.504
CYP2C19%17 cC 124 17.00(10.30) 18.00(7.00) 81.50(72.75)
CT 3 13.00(41.00) 16.00(26.50) 61.00(74.00)
VAL 0.405 0.215 0.048
PfH 0.685 0.830 0.962
APOE E2 cC 112 16.00(10.00) 18.00(6.25) 83.00(75.75)
CT 15 23.00(8.50) 20.00(11.00) 73.00(53.00)
Z4 1.683 1.067 0.284
P1Y 0.092 0.286 0.776
APOE E4 TT 107 17.00(11.50) 18.00(8.00) 76.00(70.00)
TC 19 16.00 (17.00) 17.00(6.50) 104.00(89.00)
cC 1 15.00(0.00) 16.00(0.00) 203.00(0.00)
H1{H 0.130 0.363 3.766
P 0.937 0.834 0.152
SLCOIBI*1b GG 75 17.00(11.00) 19.00(9.50) 79.00(76.00)
GA 42 17.00(9.75) 16.50(6.00) 88.50(68.30)
AA 10 11.00(2.75) 17.00(6.75) 77.00(63.50)
Hid 8.898 2.085 0.515
PfH 0.012 0.353 0.773
SLCOIBI*5 TT 99 17.00(10.50) 18.00(9.50) 75.00(71.50)
TC 24 15.50(9.25) 18.50(6.00) 93.00(70.80)
cC 4 14.50(9.00) 15.00 (4.50) 118.50(112.00)
HAY 0.632 1.451 2.152
P1H 0.729 0.484 0.341

LDL-C & TC K K& ) #F 58 — % 7 . It 4,
CYP2CI19*17/E N AR 3 dm 55 (7 S B, L e A5
IR B 25 )T B %, (HAEABLS] h CT #4
BEMTGHMHDL-CKPfAEREZR, X—H
L] g5 CYP2C19 X S & F At 7T 48 15 3 5 14 8 42
K a R BEAE A K. 5 ERBEFE A IR, A&
IR BRI T CYP2C19 5 APOE £ 51 16 5 &F
FRABTT B B R NL T BB G R AR, Sk T R
L Em R R R . BN, Bl
XTF CYP2C19. APOE £ 251 W I 5% Wi [ IR 245 )
7R 3 F HLHD R o8 4 B B, R A A R
M) JIEL T A o RO T I A 2 3 Y

A BIE 5 WU Sy i A R T RS SR Il R R

SCHFo

VA Y R ey, AW kM
SLCOI1BI*1b o & i 36 K 7 5 ALT 7K 8 3 M1 ¢
P& 7R 15 A 22 25 PR X B At VT JUE B R B A
WAEVHFEAE ] . SLCO1B1 % it 1 JiF Wi A AL A 2 1
1z 22 Ik 1B 1 5% 1z A 2 3 &7 He A 7T T 20 i 18 ) 32
BLEGE, HIIfEAE 5 O b 2 WM E 5L 2 i
75 25 W) R P 5 5 K ST A I B BRSO e L
AF AR e I B A8 3 T, SLCO1BI*5 45 A3 i K]
54 B R B BT AR YT B R R AR, T
JUU IR AH DGR B 544 KRS IR B =2 38 =, AR5 A
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Table 4 Variable assignment
B35Sl A4 A8 A
A &t 51 BE=0,LM=1
1S "™ e JiE Rig=0,"pEE=1
R 1ML H=0,2&=1
bR S #H=0,2=1
5tk L #H=0,2=1
CYP2C19%2 F N #4 GG=0,GA+AA=1
CYP2C19%3 3N #Y GG=0,GA=1
CYP2C19%17 H K #Y CC=0,CT=1
APOE E2 3 [X # CC=0,CT=1
APOE E4 3L K #Y TT=0,TCH+CC=1
SLCO1BI*1b 3 K #1 GG=0,GA+AA=1
SLCO1BI1#*5 5L 1Y TT=0,TC+CC=1
A A5 IS 53 K P A B H=0,2&=1

ISHEFH HIRIE T SLCOIBI*1b AR # & 5 ALT
K EARC R, 78 TS AL A v [ A rp A
FErh R ABVERAE . SRR DAL IT 2R £ 192y
R Tt — 80, X —45 0k — R T
BRZEWHEAGYZ 2N R EZS P EZER.
AR, CK Th i ARG, R UL i 35 06 A 7 22
S, W B &7 Aot VT AE AR BA A Hh i WL DY R R A
Al A R KURS: S R RS AR P TS R R R
Fay i

HEREENE, REAMRREE T 24
FE DR 22 25 M X S BT AR A VT T AR R 7 AR S
BAE TS 52 % AR J7 T, SO B 9 3 30 2l <7 £ 6
A&, 1 CYP2C19, APOE fl SLCO1B1 % 3£ [H
RIBI R BRI B EEH . X —25 858505 %

Tk 22 A5 R A R A2 R XU A & 48 A TE 22
S, PREORTESLBR G R NS b, AL Ge AR S O AE
LWl PR s 1) 52 e AT RE G R 24 W) A A SR TN . ot
Sb, BEAT IF 9T Lk S PR 38 I 0 N B
AEFR Ak . SRAE SN B /NI AL, R PR AR
SRR P ARBIEE A R R 4 T B PR
FRERISERNE, X—FAUTERER, ThE
55 AR BA ) 4 i A A B AR AR B At o A TR 2 R AT
Ko PR FR A DO IR LA S 1 B A N
A I PR S B TP 4 A T HE S AR R 4 T A 2
TR B, AR R A M R S A B
/N 24 ) A A A R AL B B BEIR 9T  X R AR
Gk s+ B, AT REA AR TR RN R B i
7 R 1 S e AR, DT A 52 B Bl 75 F 2 B AR
52 A A o TR, AR IR A 8 A A AT BE AT AE —
TE BT ARG, 00X F 7 A AR 7T A i A2
B . FHZGHONE A, SR P XU 4 B ) 5 32
X855, 5 BOH R BE IR I6 97 4R 45 78 73 4K
fii o BEAN, %A M R AT RE AT AR HE S8 R B 5T iE SR
O AR R (AN o R L BEESE), W
AREME— R bR TR . 55 A A
RERKRRBREDN G R FEE, SIFELE
FGE Lo 4 I 1 1S SR B, 7R e 1S A K
WG S G R L AR AT A R, T Ak
DR 22 25 1 1 R 30 U 0 L 5 B RO A o R I
W6 17 J1 3 2L A

AT Jr BR P B A B A A B /N A
OB RY R BR 1 Lo A AR S AL 127 1] AR

®5 BRAmFEMITHERTHISEE1ENELBARXKR % E X Logistic [ 13 43 #7

Table 5 Multivariate Logistic regression analysis of the risk of readmission due to IS recurrence within one year in IS

patients undergoing lipid—lowering treatment with Rosuvastatin

AR [HIEES1 B Wald y' {8 PfH ORAi 95%CI
Ll 0.061 0.600 0.010 0.919 1.063 0.328~3.442
AR 0.022 0.024 0.839 0.360 1.022 0.975~1.072
IS ™ o A BE —0.377 0.667 0.320 0.572 0.686 0.185~2.535
o L 0.626 0.722 0.751 0.386 1.869 0.454~7.697
Wi bR —1.538 0.627 6.020 0.014 0.215 0.063~0.734
RVl 0.078 0.547 0.020 0.887 1.081 0.370~3.155
CYP2C19%2 H:H 1 —0.262 0.532 0.242 0.623 0.770 0.271~2.183
CYP2CI19%3 KK #1 —1.384 1.172 1.393 0.238 0.251 0.025~2.494
CYP2CI9%17 KK #1 1.215 1.402 0.751 0.386 3.370 0.216~52.656
APOE E2 57 1 0.185 0.772 0.058 0.810 1.204 0.265~5.466
APOE E4 5:[7 7 0.129 0.715 0.033 0.856 1.138 0.280~4.620
SLCOI1BI*1b H: R % —0.837 0.569 2.164 0.141 0.433 0.142~1.321
SLCO1BI*5 3 H % —1.239 0.845 2.148 0.143 0.290 0.055~1.519
B K —2.371 1.638 2.095 0.148 — —
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