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Effectiveness and Safety of Tirofiban for patients with acute ischemic stroke:A Meta-analysis ZHANG lijun,HU Xin ,LIU
Jiet al. (The Eleventh Clinical Medical College of Qingdao University ,People’s Hospital of Linyi ,Linyi 276000, China)
Abstract: Objective To systematically evaluate the efficacy and safety of tirofiban for patients with acute ischemic
stroke. Methods Three electronic information sources ( PubMed, EMBASE, Cochrane Library) were searched to identify
relevant clinical studies on tirofiban in the treatment of people with acute ischemic stroke from initiation of the databases to
August 31,2019. The reviewers extracted the data and assessed the quality of included studies, then meta-analysis is per-
formed by RevMan 5.3 software. Results We included twelve trials involving 2137 participants. The trial group had 921
patients , the control group had 1216 patients. The patients in trial group had lower NHISS scorce at 2 ~7 days after the
therapy of tirofiban [ Mean Difference( MD) = —1.53,95% Confidence Interval (CI) -2.98 ~ =0.09,P =0.04]. The
use of tirofiban could increase the proportion of 90-day favorite outcome of AlS patients significantly,but did not improve the
condition of recanalization of the blood vessels in 24 hours after the therapy of tirofiban. At the same time, tirofiban signifi-
cantly reduced the 90-day mortality (RR =0.79,95% CI 0.65 ~0.97,P =0.02) ,and did not increase the intracranial
hemorrhage rate ( intracranial hemorraghic transformation: RR =0.89,95% CI 0.77 ~1.03,P =0. 11 ;symptomatic intracra-
nial hemorrhage:RR =0.93,95% CI 0.70 ~1.25,P =0.64). Conclusion Tirofiban administration is safe in patients

with AIS,and can significantly improve the symptoms of early neurological impairment,a good prognosis at 90 days,and can

reduce the risk of death at 90 days. But it does not improve the vascular recanalization within 24 hours treatment.
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H1 g 2% ( National Institutes of Health Stroke Scale,
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PN H 1L ( symptomatic intracerebral hemorrhage , sICH;
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in Cerebral Infarction Score,mTICI) PF4l 24 h f%) il 45
P38 & (mTICI =2b) . ¥t B Rankin H 3 ( modified
Rankin Scale,mRS) ¥4 90 d #5150 (mRS=2) .,
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B <10 IR SE . (4) Tk e RE 4 s Jay 46 br S5 5K
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1.2 SCEkKRR  ARAE PRISMA JEU R
BHLA R EIE F (PubMed , EMBASE | Cochrane Li-
brary) MR 2 2019 4F 8 F 31 H ISR A LAYE UK
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Bel 2 A\ 58 09 2 2% SCHk . 9% SCKS F 1A 2 Acute
brain infarction” OR “Acute cerebral infarction” OR*A-
cute ischemic stroke” OR “Progressive ischemic stroke”
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fiban hydrochloride monohydrate” OR “Agrastat” ,
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2.2  Meta 43¥rsh

2.2.1 BEZARILAIT AIS WA ST

(1) XF 2 DB PF- 73 (NHISS) 15200 . A 3
SRR g R T B W AR PEVA YT AIS 2 ~ 7 d
NHISS $F5 8 ds , FLan A 364 5] . 58 1H]
SRR IR S R A BA R EE (P =0.47,F =
0% ) . [T Meta 43 HT45 5 5, X6 41
i) NHISS 34K T %t B 40 (MD = - 1.53,95% CI
-2.98~ -0.09,P=0.04) (WK 2),

(2) % A% P ZRA SR AT 9 331 1O
UL T AIS B35 N R P AR B 24 h )5 ILAE PR
REE I 1645 Bl . W5 RS T PER
st R BoR HA G4 R R (P =0.61,F =0%) .
[t 58 RN AR AL () Meta S04t 5 8 7, 38006 20 A9 1L 4
FEIEE AT X B A (RR = 1. 01,95% CI 0. 95 ~
1.06,P=0.84) (WL 3),

(3)%F 90 d WiJm 5L . A5 10 51010 g
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B, JLg A 1842 il /i o WIS [R] S5 0 A 56 45
R R RAIFAER TN (P =0.21,F =25% ) . [E2E5k
NARF Y Meta 23 M 25 5% B, BG4 19 B4 F s %
B s T BB (RR =1.17,95% CI 1.05 ~1.30, P
=0.003) (WL 4),

2.2.2 BWHEPERYT AIS BT

(1) XF sICH & A R 1) % m. 99 A 12
TN O R AL T ALS BRI S AR YRR
A SICH A% , Hhgh A 2137 Bl 3, &-0F5¢ 1]
A I 25 R R RG22 R itk (P =0.46,F =
0% ), [EERINIEAIL) Meta 44745 58 R, B8 4k
HERIAYT ARHE AN AIS #3 SsICH i &4 (RR =0. 93,
95% CI10.70 ~1.25,P =0.64) (WL 5) .
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YN 2038 i, A5 5T A] S T G 0 4 SRt R
TG 2T RE(P =0.18,F =28% ) . [ BRI
R Meta 43 A1 45 3 7R, B2 2 AR PR 0934 97 A 18
AIS B35 5 a5 Ak 89 & B KUK (RR = 0. 89,
95%CI0.77 ~1.03,P=0.11) (WL.E 6) .

(3)%F 90 d FET A M . 12 T > g
FIPRAE T AIS 33 N HE P AEHE 90 d J5 AL TS
S5 R BBOE , TN 2137 Bl E . ARSI ST
R 25 B R AN AFEAE S ik (P =0.68,F =0% ) .
[ 22 RV AR T ) Meta 43Hr 48 3R R , B %0 R R g
FEAIR T AIS 35 90 d AYBET-*(RR =0.79,95% CI
0.65~0.97,P=0.02) (LK 7).

2.3 RFEMmfA AW R EBOR 7R
RSSO T A5 BR P, XoF R Al 2 A R 5 s AT X R, 10
BN A S A7 AE & T MR B T REE R /N e LUREIR T
i P H LR 1 T < P SR8 (DL 8) o

x1 WA 12 TMIERFAROELZRARETM
fE& (R IR % % (%ijjjm) il B AR MW Bfv; i) i
TGy KA T/C T/C T/C EODEER7S BIT B f&hr s
G. Torgano RCT #AF  75/75 36/37  71.8 +13.7/ T30 min 4 0.6 pg/ (kg + min) & 90 d 00 7
4111 (2010) 73.8 +8.9 IR T L 2K LA B30
0.15 g/ (kg - min) 4i4E 72 h
Jin Liu PC  FE  180/60 97/35 -/ - RG24 h 190.5 pg/kg & (90x7) DO 8
221(2019) ki I, 4k L d @
0.1 pg/ (kg * min) 4435 24 h ®
Lars Kellert ~ PC  f#[FE  50/112 -/ - 64.5/67.3 RIGHIKET S 90 d 06) 8
401(2013) BB ARPEE A 12 h @©
Mario Siebler RCT  f[E 131/129  74/81 67.6/65.8 5 30 min 1 0.4 g/ (kg - min) & 5m D) 4
2141 (2011) ks I, 4k L) ®
0.1 g/ (kg + min) 4E5 48 h
Philipp Gruber RC %+ 18/14 13/10 66/68 AT 10 pe/kg SKIETE, 2 90 d ) 9
2151 (2018) HkLL9 g/ (kg - h) @
45 60 h ®
Shuai Zhang RC  H[E 154/478  92/276 64.3/64.6 RIEE W1 ml/min gl 2 90 d 00 7
2061 (2018) 0.25 ~1.0 mg, LI @D
HEVE0.25 ~0.5 mg ©®
Tongya Yu ~ RC  WE  26/28 12/15  70.27 £10.58/ LI 1 ml/min 8050 ik ¢ B 0d ©DO-® 8
2171 (2018) 67.79 £10.95 HMEH0.2~0.5 mg
Ulrich Junghans PC  f#[E  18/17 11/14 62/62 T 30 min 1 0.4 wg/ (kg - min) & 7d oe) 6
481 (2001) Mk, 4k @@
0.1 pg/ (kg min) 44724 h
Wei Li PC hE 41741 25/24 66/68 BT 30 min L4 0.4 wg/ (kg + min) & 90 d O®) 5
#:191.(2016) H i , 4k L ®@®
0.1 pg/ (kg + min) 4424 h
Wenbo Zhao  PC hE - 90/90 69/60 61.8+13.1/  ARJ5LL0.05 mg/min Bk, & 12(3~27)m OB 9
21101 (2017) 60.8 +12.4 MK 0.25 ~0.5 mg, 4kL) @®
0.2 ~0.25 mg/h 445 12 ~24 h
Xiding Pan ~ PC  #1[E  82/129 52/79 69.5/74.0 RIFLL0.15 pe/ (kg - min) 2 90d ©O-® 9
41 (2018) ki E 16 ~24 h
Ying Luo  RC  H[E  56/43 36/24 64 £10.02/ ARATLL 50 pg/min(50 pg/ml) 2 0d ©@-® 7
#1121 (9019) 67.95 £10.38 kR, B 50 we/ke
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Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% Cl
Tongya Yu 2018 939 531 26 911 813 28 158% 0.28[3.36 392 —r
Xiding Pan 2018 95 852 82 12 10 129 328% -2.50[5.03 0.03] —
Ying Luo 2019 898 513 56 1045 503 43 51.4% -1.47[3.49 055 -
Total (95% CI) 164 200 100.0% -1.53[-2.98,-0.09] L 4
Heterogeneity: Chi*= 1.52, df = 2 (P = 0.47); I*= 0% {20 10 g 15 20’
Test for overal effect. Z=2.08 (° = 0.04) Favours [tirofiban] Favours [control]
K2 BZ YL 55X HRZH NHISS P41 LU
Experimental Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H. Fixed. 95% CI| MH,. Fixed, 95% CI
Jin Liu 2019 59 177 24 63 6.8% 0.88 [0.60, 1.29] —
Lars Kellert 2013 kil 50 68 112 81% 1.02[0.78,1.33 i
Philipp Gruber 2018 13 18 " 14 24% 0.92[0.62, 1.37 I
Shuai Zhang 2018 133 154 401 478 37.7% 1.03[0.96, 1.11] -
Tongya Yu 2018 23 26 24 28 4.5% 1.03[0.84,1.27] T
Ulrich Junghans 2001 12 18 11 17 2.2% 1.03[0.64, 1.66] —
Wenbo Zhao 2017 7 90 7890 151% 0.91 [0.80, 1.04] T
Xiding Pan 2018 70 82 110 129 16.5% 1.00[0.89,1.12 -+
Ying Luo 2019 49 56 A 43 6.8% 1.21[0.98, 1.50] —
Total (95% CI) 671 974 100.0% 1.01[0.95, 1.06] ]
Total events 461 758
Heterogeneity: Chi*= 6.38, df = 8 (P = 0.61); 1= 0% hz 65 : é {
Test for overall effect. Z=0.20 (P = 0.84) Favours [tirofiban] Favours [control]

K3 B PR SN IR 24 b M5 PHE 0 AL

Experimental Control

Study or Subgrouy Events Total Events Total Weight
G. Torgano 2010 45 75 45 75 131%
Jin Liu 2019 143 177 39 63 16.7%
Lars Kellert 2013 7 50 30 112 5.4%
Philipp Gruber 2018 8 18 6 14 2.0%
Shuai Zhang 2018 74 154 207 478 29.4%
Tongya Yu 2018 9 26 1 28 3.1%
Wvei Li 2016 29 M 18 a4 5.2%
Wenbo Zhao 2017 M 90 33 90 9.6%
Xiding Pan 2018 39 82 44 1289 10.0%
Ying Luo 2019 30 56 17 43 5.6%
Total (95% CI) 769 1073  100.0%
Total events 425 450

Heterogeneity: Chi*= 11.98, df= 8 (P =0.21); F= 25%

M-H. Fixed. 95% CI

Risk Ratio

1.00[0.77, 1.30]
1.31 [1.06, 1.60]
0.52[0.25,1.11]
1.04 [0.47, 2.30]
1.11[0.91, 1.35
0.88[0.44,1.7§
1.61 [1.08, 2.40]
1.24[0.87,1.77]
1.39[1.00, 1.94]
1.36 [0.87, 2.11]

1.17 [1.05, 1.30]

Risk Ratio
H. Fixed. 95% CI

- qup[

0.05 0.2 5 20
VOEIEEOEL CUEEB oA (PO M) Favours [tirofiban] Favours [control]
K4 BEHAEPEA X IR 90 d Tl 4 L
Control Risk Ratio Risk Ratio

q ig | i i %
G. Torgano 2010 1 75 3 75 3.5% 0.33[0.04, 313 —
Jin Liu 2019 1 177 1 63 1.7% 0.36 [0.02, 5.61]
Lars Kellert 2013 8 50 g9 112 6.5% 1.99 [0.82, 4.86] T
Mario Siebler 2011 8 131 4 129 4.7% 1.97 [0.61, 6.39] ]
Philipp Gruber 2018 4 18 4 14 5.3% 0.78[0.23, 2.57] -]
Shuai Zhang 2018 21 154 80 478 458% 0.81[0.52,1.27]
Tongya Yu 2018 3 26 4 28 4.5% 0.81 [0.20, 3.27] S
Ulrich Junghans 2001 o 18 o 17 Not estimable
Wei Li 2016 0 a1 0 M Not estimable
Wenbo Zhao 2017 10 80 9 90 10.6% 1.11 [0.47, 2.60] R
Xiding Pan 2018 5 82 16 129 14.6% 0.49[0.19, 1.29] I~
Ying Luo 2019 5 56 2 43 2.7% 1.92[0.39, 9.4 —
Total (95% CI) 918 1219  100.0% 0.93 [0.70, 1.25] A 4
Total events 66 132
Heterogeneity: Chi*= 8.74, df = 9 (P = 0.46); I*= 0% Yo 5 7 T00]
Test for overall effect Z=0.47 (° = 0.64) o0 Favulqus [tirofiban] Favours [cugtrol] o

S ™
F5 B PAEBELH 5 X BREEAE R P P9 % 1 LA
Experimental Control Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H.Fixed. 95% CI MH. Fixed. 95% CI
G. Torgano 2010 8 75 7 75 2.7% 1.14 [0.44, 2.99]
Jin Liu 2019 8 177 4 63 2.3% 0.71 [0.22, 2.29] —
Lars Kellert 2013 9 50 10 112 2.4% 2.02[0.87, 4.69] T
Mario Siebler 2011 36 131 33 129 129% 1.07 [0.72, 1.61] T
Philipp Gruber 2018 9 18 6 14 2.6% 1.17 [0.55, 2.50] -1
Shuai Zhang 2018 67 154 246 478 46.5% 0.85[0.69, 1.03] -
Tongya Yu 2018 5 26 8 28 3.0% 0.67 [0.25, 1.80) I
Ulrich Junghans 2001 6 18 6 17 2.4% 0.94 [0.38, 2.36] ——
Wei Li 2016 3 41 3 £l 1.2% 1.00[0.21, 4.67]
Wenbo Zhao 2017 33 90 30 90 11.6% 1.10[0.74, 1.64] T
Xiding Pan 2018 10 82 49 129 12.4% 0.38[0.20,0.72 T
Total (95% CI) 862 1176 100.0% 0.89 [0.77, 1.03] 4
Total events 1
Heterogeneity: Chi*= 13.86, df= 10 (P = 0.18); F= 28% Yoz o1 0 50

Test for overall effect: Z=1.60 P =0.11)
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Favours [tirofiban] Favours [control
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Experimen tal Contr ol Risk Ratio Risk Ratio
Study or Subgroup Events JTotal Events Total Weight M-H. Fixed, 95% CI MH. Fixed, 95% ClI
G. Torgano 2010 8 75 8 75 46% 1.00[0.40, 2.53 —
Jin Ly 2019 o 177 0o 83 Not estimable
Lars Kellert 2013 15 50 30 112 106% 1.12[0.66, 1.89 -1
Mario Siebler 2011 3 3 11 128 63% 0.27 [0.08, 0.94]
Philipp Gruber 2018 3 18 3 14 1.9% 0.78[0.18, 3.29) s
Shuai Zhang 2018 34 154 132 478 36.7% 0.80[0.57, 1.11]) —-r
Tongya Yu 2018 1 26 3 28 1.6% 0.36 [0.04, 3.29] —
Ulrich Junghans 2001 0 18 0 17 Not estimable
Wei Li 2016 1 4 2 4 1.1% 0.50 [0.05, 5.30] —
Wenbo Zhao 2017 20 a0 30 80 17.1% 0.67 [0.41, 1.08] —
Xiding Pan 2018 20 82 38 129 16.8% 0.83[0.52, 1.32) —=r
Ying Luo 2013 8 56 5 43  32% 1.23[0.43, 3.49 —_—t
Total (95% CI) 918 1219  100.0% 0.79 [0.65, 0.97] <
Total events 113 262
Tew Toroveral efect 22230 @005 00 avouns trotiben] | Favoursfoantrol |
E7 BT HEPRA 5X R 90 d FET Ay i
o LT R LR AV € P2TE 7/ IS IR = K7 = I TN
ol N S
Y ARG, B B HEPEEA T e Ik AN AMASE A I
05 /0 . \—
-{ JINA L AR B R R A, BRI A R Tz T Il
o . N
Ko BA Meta 5387 7R, BIH GG T AIS B
: SICH f %26 MU, T 4% 2 R BE X sICH & E R A
e ’ S L SATIS B9 — I BRI X R 22 P Y
REALXGT RIS, 25 3R BR8P AR PR 5 % IR Y
ﬁ‘ : ‘ " " sICH RIg it 22 5, HEEVI 5 m J5 % B0 BRA (1)
P8 SR i 0 BETTHRBE Y o AR Meta 43 M 45 5 7R 42 W 5 2 4F
+ BEARIE N AIS 835 SICH f5ipy 1l 4% Ak 32, O HLFEAIG
3094 i

S A PR R AR TR DL R 2 &
i, AT AS T 70% A4 BB RE AN
EARA B R SR AR B e SRR I AR, B
B P e A PR P R rt-PA # kA
Bt AIS B A% 4.5 h WA R 2597 ik,
HRBERT A2 | 2as ke 0 ks #e mT R 14 Jin fit Y
S XU L AU 6% (14 FR 3B 32 ViR T
SRR RS A P R B PR 2R R R 14% ~
349% 0 33 P AT S 14 5 T DR Ay J LA N
BRI TE L. A& EE O ARBT L/ 25 4 ( ) )
VEARFI G B ) AL, 4B — R AR FE P/ M
AR XTI/ A RIE RS 56 42, DT AS B A R4 BH
(I ARSI R A K o ARTIS B 5% 5 7, Bl &) DL AR
KRk AIS BE R 3 m fil)5 , [AAT sICH &A= 560 i
wt L B AR — AR IR e B i /MR GP
1 b/ Ma ZARFEHTH, 400 1l /0N SR 42 1Y) doe 243 s
RHL Wy 25 Fb PN 26 3 1 2 AR 4205 5 09 1A T i 72
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