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[ Abstract] Objective To assess the efficacy and safety of cinepazide maleate injection in
the treatment of patients with acute ischemic stroke. Methods A multicenter, randomized,
double-blind, placebo-controlled phase IV clinical trial, led by Peking Union Medical College
Hospital, was conducted in 65 Hospitals in China. The efficacy of cinepazide maleate injection in
patients with acute anterior circulation cerebral infarction with onset time of <48 hours, 7<National
Institute of Health stroke scale (NIHSS) score <25 was assessed from August 2016 to February 2019,
using the proportion of modified Rankin scale (mRS) score<1 and Barthel index (BI) score<95 on
day 14 as efficacy endpoint. The patients were divided into treatment group who were treated with
cinepazide maleate injection and control group who were treated with placebo. Results A total
937 patients were involved in the final efficacy analysis (466 in treatment group and 471 in control
group). The proportion of subjects with mRS score<1 on day 14 after treatment were higher in the
treatment group than that in the control group (102/466(21.89%) vs 76/471(16.14%)). Logistic
regression analysis showed that patients treated with cinepazide maleate were significantly more
likely to have a favorable outcome (mRS score<1) than patients treated with placebo on day 14 (OR=
0.677, 95% CI 0.484—0.948, P=0.023), and patients treated with cinepazide maleate were more
likely to reach independence in activities of daily living (Barthel Index =95) than those treated with
placebo on day 14 (125/466(26.82%) vs 91/471(19.32%); OR=0.632, 95% CI 0.459—0.869, P=
0.005). The rate of adverse events was similar between the treatment and control groups.
Conclusion The 14-day treatment with cinepazide maleate injection could reduce the degree of
disability whereas did not increase the risk of adverse events.

[ Key words ] Brain infarction; Multicenter study; Randomized controlled trial;
Comparative effectiveness research; Cinepazide maleate; Placebos
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Table 1 Baseline demographic data of cinepazide maleate injection in the treatment of acute ischemic stroke in the treatment

group and the control group (full analysis set)

it H IR (n=466) XFHEZ (n=471) A (n=937) LA PAH
F (%7 £ 5) 60.30+10.30 62.10£9.70 61.20+10.00 2.754° 0.006
B (%) ] 312(66.95) 309(65.61) 621(66.28) 0.190 0.663
PO (%) ] 443(95.06) 443(94.06) 886(94.56) 0.464 0.496
PP 2 [ 451 (9% ) ]
/R 43(9.23) 44(9.34) 87(9.28) 3.637 0.952
G 100(21.46) 94(19.96) 194(20.70) 0.321 0.571
I 16(3.43) 16(3.40) 32(3.42) 9.434 0.975
TEm A s [ (% ) ] 24(5.15) 28(5.94) 52(5.55) 0.282 0.595
LR ERAT(F £ 5)
LI E (x10/1) 4.7220.54 4.69+0.57 4.7120.56 0.827° 0.409
M40 T4 (x10°/L) 7.91+2.65 7.77+2.52 7.84+2.59 0.829° 0.407
MELEE A (g/L) 143.64+16.31 141.68+16.74 142.67£16.55 1.815° 0.070
IR (x10°/1) 224.14+59.56 222.18+59.07 223.16+59.29 0.506° 0.613
N 2 IR 2 L R il (U/L) 21.83+11.75 21.87+12.28 21.85+12.01 5.093¢ 0.959
KA R FE 7% 1 (U/L) 21.47+8.14 21.16+7.80 21.31+7.97 0.595 0.551
MR R il (U/L) 85.98+27.11 84.9+26.63 85.44+26.87 0.615° 0.539
JRZTZE (umol/L) 14.31+7.04 13.72+6.49 14.01+6.77 1.334° 0.183
IREHEH (kg/m?, % + ) 24.44+3.38 24.16+3.30 24.30+3.34 1.283 0.199
NIHSS P43 (43 ,% = 5) 8.70+2.37 8.80+2.37 8.80+2.37 0.646" 0.519
AU MAEFE K F Bt R (B, %+ s) 30.90+11.21 31.00+11.49 30.90+11.35 0.135° 0.893
<12 h[#i(%) ] 24(5.15) 30(6.37) 54(5.76) 0.641 0.423
12~ 24 h[ (%) ] 122(26.18) 119(25.27) 241(25.72) 0.102 0.749
24 ~ 48 h[ (%) ] 316(67.81) 319(67.73) 635(67.77) 7.374 0.978
>48 h[ (%) ] 4(0.86) 3(0.64) 7(0.75) 2.010 0.989
WEAE 2 [ (%) ]
R I 348(74.68) 343(72.82) 691(73.75) 0.416 0.519
R 145(31.11) 160(33.97) 305(32.55) 0.869 0.351
e R ILAE 161(34.55) 156(33.12) 317(33.83) 0.213 0.644
RN 51(10.94) 43(9.13) 94(10.03) 0.855 0.355
KIRiESE 110(23.61) 107(22.72) 217(23.23) 0.104 0.747

T2 RIS L, HA R IR B00 x> (8 5 NTHSS - 5[5 [8 57 TS e A rhat ¢
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Table 2 Analysis of reasons for exfoliation of subjects with acute ischemic stroke treated by cinepazide maleate injection (full

analysis set, n(%))

T H IR 2H (n=466) X HAZH (n=471) AT (n=937) X 1H P{a
TR 416(89.27) 425(90.23) 841(89.75) 0.236 0.627
PETTIR 100 )5 A 50(10.73) 46(9.77) 96(10.25) 0.236 0.627
EN=E 20 12(2.58) 14(2.97) 26(2.77) 0.137 0.711
ZARH RS 8(1.72) 2(0.42) 10(1.07) 2.581 0.108
ZAHARNER IR AT 14(3.00) 19(4.03) 33(3.52) 0.731 0.393
A XUy A 2 0(0.00) 1(0.21) 1(0.11) 2.851 0.996
JUE TR 0(0.00) 1(0.21) 1(0.11) 2.851 0.996
At 16(3.43) 9(1.91) 25(2.67) 2.091 0.148

0.023) ;3697 4L B 5 14 K NTHSS ¥F43 4 (5.4+3.6)
g3, % BB R (5.6£3.6) 41, P 2H F8 35 NIHSS PF- 43 5%
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Figure 1 Displacement diagram of modified Rankin Scale scores
in the treatment group and the control group on day 14 of cinepazide

maleate injection in the treatment of acute ischemic stroke
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Table 3 Summary of adverse events during treatment of acute ischemic stroke by cinepazide maleate injection

(safety analysis set,n(%))

T H I 2H (n=643) Xf R (n=648) it (n=1291) X1E PE
AHIEA R 56(8.71) 74(11.42) 130(10.07) 2.619 0.106
AR H AN [ 1(0.16) 1(0.15) 2(0.15) 0.493 0.483
FEORITA LA R g 10(1.56) 10(1.54) 20(1.55) 3.047 0.986
FEEETIR R R 2(0.31) 3(0.46) 5(0.39) 7.529 0.993
KR % AR R

Tt S 11(1.71) 14(2.16) 25(1.94) 0.344 0.558

SS[ 6(0.93) 9(1.39) 15(1.16) 0.584 0.445

TE - i FEHLN MedDRA 21.1(F SCRR); ASEA R FAELIR SHTFE 250 15 A 587 IR T BEAT 587 W REA " A A R



< 796 - rRAE 2 B4R AR 2020 4E 10 A4S 53 %45 10 8] Chin J Neurol, October 2020, Vol. 53, No. 10

HAREM . ARSI 2505 14 d sk
B (mRS ¥4 <1 43 ) Fl H % A6 8 ) i & ol 3%
(Barthel 45 54=>95) 1 35 2436 , JATTIA R 76 ™ 46 AR IE
ZIRHE LS BB ATHE T 28 R A EE
I PR S (1) BEAERFIT 4 S 1, I A b 20 )
TIResk b fL B A H H AR R ) S K WIS A S
S AR T 25 Al /R T X RRR a#h . (2)
B B R IR, TR H 2 FG YT
B ALSEMCGEIE AL W), N — 2 B S L% B AL
WA R 45 AT — o 9 T4, 100 1 e i 174 FH 25 7™ A AR
WORI BT, PR R 3 S BE ) () 2 A 8 s B RE 5L
J B B0 2 ) I R AR (3) fR 3 ) e B i) 3 s
2 B2 R H B AR TR BB 7 0 S P B AR A N S A B
SIRTT M | TR I TR 52 36 7 R A5 o) [
(4) FLHH 2l 36 FB 3 10 3R B 7K OF (mRS PE 43 <1 43) Ml
H R AEIRRE ST, vl A4 i Be S R & 3R T R
[i] , B v A B A T i, DD A R R R
W EA B DAL T A 0

FERRIF S S, B R FREE IR 5 Rk SO0 Stk
SR oA i A A I AR 0 R e R R Ak
Y FRAVE IALBRSE B . Gl a0 m] , R R R
A 3E 2o 92 Ca® P I R AR Sy 1 b 28388 T 4% 2
T2 1) 5 fis BB ORIl e i 400 1 . RV 2 3
PR A1 SZ AR S n] 51 A ER 0 Bh it 22 ALK
FE AR RR AT B A7 R 02 A2 G 9T TR AE A T A
S AR PR RIS SR A, SOk AR ST REAN
AT DA R G SR AT A PA St SN, 48 1T A3 2
XoF I PR R T3 66 452 M A B L R I A O 445 Jon i
EEPIRAEF IV TE AR AR Hh 5 AR R AR FE 22

I S R AE R 57 455 110 4 4V 5 BB A Sk 412 3 A
17 BEAE IR AN H 5 R R G AH A R
FA A 5 () 20 7 440 sl 2 i A A 48 sk 2D
FiE )7 FE— TS A R D Y R AR R
0.4%"", 75 —THF5E Hh A 0.29% " . WHIRLAIF 5 2 A
i AR A AR B = E (A DL . ASBIESE R, A 1
(0.16% ) B3 11 20 Myl /D ) 2 o 5 2 ok fg R IR
FRRRMIOE , J5 AR5 TR R A FERIPK & 1E R KR
LA Mk = 0, SREAEGEZRRL. AR 14 diR
I7 I N BB B AR PR AT, 4532 25 69T o8 U9 1Y)
ZAXE 2 90% , FERE LI 259 1 IR, M
BE RS REE B T FEmh A BT /]

25 LTk, E R RRAR R SRR SRR T 2k
I g A Hp R R0, B R S RN AR AR 14 R
HIFRBERE R, 2T .

RIS ARSI 21 nh 5

EFEREAER (iR DT KIE SURS s e A BREDY (42
B .5 REAR S B AL R L ESIEE KRS kP
By JIHOBE ERRAL BT A BME BT B AR i
T BT B s AR N9 WP BT SR S e 8 A%

Z % x #t

(1] BOAP PR M2 oA (M. 8 B At st AR TE AR AL,
2018.

Jia JP, Chen SD. Neurology[M]. 8th ed. Beijing: People's
Medical Publishing House, 2018.

[2] Wang W, Jiang B, Sun H, et al. Prevalence, incidence, and
mortality of stroke in China: results from a nationwide
population-based survey of 480687 adults[]]. Circulation,
2017, 135(8): 759-771. DOI: 10.1161/CIRCULATIONAHA.
116.025250.

[3] Wang D, Liu J, Liu M, et al. Patterns of stroke between
university hospital and non-university hospitals in
mainland China: prospective multicenter hospital-based
registry study[]]. World Neurosurg, 2017, 98: 258-265.
DOI: 10.1016/j.wneu.2016.11.006.

[4] Powers W], Rabinstein AA, Ackerson T, et al. 2018
Guidelines for the Early Management of Patients With
Acute Ischemic Stroke: a Guideline for Healthcare
Professionals from the American Heart Association/
American Stroke Association[]]. Stroke. 2018, 49(3):
e46-110. DOI: 10.1161/STR.0000000000000158.

[5] Kern R, Nagayama M, Toyoda K, et al. Comparison of the
European and Japanese guidelines for the management of
ischemic stroke[]]. Cerebrovasc Dis, 2013, 35(5):
402-418.DO0I: 10.1159/000351753.

[6] Zhu Y, Zhang G, Zhao ], et al. Efficacy and safety of
mildronate for acute ischemic stroke: a randomized,
double-blind, active-controlled phase I multicenter trial
[J]. Clin Drug Investig, 2013, 33(10): 755-760. DOI:
10.1007/s40261-013-0121-x.

[7] Hirohashi M, Hagihara Y. Effect of
1-  [(1-pyrrolidynylcarbonyl) methyl] -4- (3, 4,
5-trimethoxycinnamoyl) piperazine maleate (cinepazide)
on cerebral and peripheral circulation in cats[J]. Nihon
Yakurigaku Zasshi, 1979, 75(5): 495-506. DOI: 10.1254/
fpj.75.495.

[8] Moritoki H, Takei M, Fujita S, et al. Interaction of
cinepazide with adenosine on guinea-pig atria[J]. Arch Int
Pharmacodyn Ther, 1980, 248(2): 212-224.

[9] Muramatsu I, Sakakibara Y, Hong SC, et al. Effects of
cinepazide on the purinergic responses in the dog
cerebral artery[]J]. Pharmacology, 1984, 28(1): 27-33.
DOI:10.1159/000137939.

[10] X, DAL, I I, 45 Jm) b P I e ot 008 42 U i
o R A A 4 ) 252 AR ). o I R BE A2, 2004,
8(10): 1863-1865. DOI: 10.3321/j. issn: 1673-8225.
2004.10.040.

Liu Y, Luo ZM, Sun AM, et al. Dynamic changes of
adenosine content and neuron-specific enolase protein
expression after focal cerebral ischemic reperfusion
injury in rats[J]. Chin ] Clin Rehabilit, 2004, 8(10):
1863-1865. DOI: 10.3321/j.issn:1673-8225.2004.10.040.
[11] K, s, mlah, 55 . SEARBIE ST B i i A v 72800



rhAEph 2R 2275 2020 4F

210 A48 53 %55 10 ] Chin J Neurol, October 2020, Vol. 53, No. 10 + 797

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

2], AR I R B2 2%, 2005, 31(2): 67-68. DOI: 10.3969/j.
issn.1673-1557.2005.02.001.
Zhang HT, Zhang Z, Gao L, et al. Clinical application of
cinepazide malete in cerebral ischemic stroke[]]. ] Mod
Clin Med, 2005, 31(2): 67-68. DOI: 10.3969/j.issn.1673-
1557.2005.02.001.
XIMEIZ, 2, 28 5 Az, A5 L TR R M R 5 AR 7 A 452 1) 28
FIRIT RO M ER ] th et 4 bR 2R ik, 2006, 22(11):
663-665. DOI: 10.3760/j.issn:1001-2346.2006.11.007.
Liu BY, Li H, Li JS, et al. Therapeutic effects of cinepazide
maleate in craniocerebral injured patients[J]. Chin ]
Neurosurg, 2006, 22(11): 663-665. DOI: 10.3760/j.issn:
1001-2346.2006.11.007.
SR, BRI, M/, A ok BR AR R S AR YT A bk S gl
HJR/VLHW‘ERH’JIW“T%UJ”,T\ [1. AR AF o i A5 2%
i, 2009, 11(10): 781-783. DOI: 10.3969/j. issn. 1009-
0126.2009.10.013.
Zhang T, Zhao XH, Tian SH, et al. Efficacy of cinepazide
maleate in treatment of patients with acute carotid
system stroke[]]. Chin ] Geriatr Cardiovascul Dis, 2009,
11(10): 781-783. DOI: 10.3969/j. issn. 1009-0126.
2009.10.013.
Sy, X055, BT DR FREE IR F ARG T SR 2E 1
RGP )], EEUE B2 2% 24, 2010, 10(9): 1079-1084.
DOI: 10.3969/j.issn.1672-2531.2010.09.015.
Yi ZM, Liu F, Zhai SD. Cinepazide maleate injection for
cerebral infarction: a systematic review[]]. Chin ] Evid
Med, 2010, 10(9): 1079-1084. DOI: 10.3969/j.issn.1672-
2531.2010.09.015.
Broderick JP, Adeoye O, Elm ], et al. Evolution of the
modified Rankin Scale and its use in future stroke trials
[]]. Stroke, 2017, 48(7): 2007-2012. DOI: 10.1161/
STROKEAHA.117.017866.
Wang Z, Li ], Wang C, et al. Gender differences in 1-year
clinical characteristics and outcomes after stroke: results
from the China National Stroke Registry[]J]. PloS One,
2013, 8(2): €56459.DOI: 10.1371/journal.pone.0056459.
T, XN, 254, 55 L R At e T vk K 3123 il SR
FEARFIE R RELS R[], HP AR 2R IR 0K, 2011, 44(12):
826-831. DOI: 10.3760/cma. j. issn. 1006-7876. 2011.
12.006.
Hao ZL, Liu M, Li W, et al. Basic characteristics and
functional outcomes of consecutive 3123 patients in
Chengdu stroke registry[J]. Chin ] Neurol, 2011, 44(12):
826-831. DOI: 10.3760/cma. j. issn. 1006-7876. 2011.
12.006.
':P“ﬁlﬁ MGG 4y, AR B PR AR S 2 i L
SR ARSI E I AR RIS IR 1R T 2014[]]. AR
ﬁié'éﬂ«,u, 2015, 48(4): 146-153. DOI: 10.3760/cma.j.
issn.1006-7876.2015.04.002.
Chinese Society of Neurology, Chinese Stroke Society.
Chinese Guidelines for diagnosis and Treatment of Acute
ischemic Stroke 2014[J]. Chin ] Neurol, 2015, 48(4):
146-153. DOI: 10.3760/cma. j. issn. 1006-7876. 2015.
04.002.
Adams HP, Davis PH, Leira EC, et al. Baseline NIH Stroke
Scale score strongly predicts outcome after stroke: a
report of the Trial of Org 10172 in Acute Stroke
Treatment (TOAST) [J]. Neurology, 1999, 53(1): 126-131.
DOI: 10.1212/WNL.53.1.126.
Zhao X, Yue C, Mei Q, et al. The efficiency analysis of

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

thrombolytic rt-PA  combined with intravascular
interventional therapy in patients with acute basilar
artery occlusion[]]. Int J Biol Sci, 2017, 13(1): 57-64. DOI:
10.7150/ijbs.16029.
Ongini E, Adami M, Ferri C, et al. Adenosine A2A receptors
and neuroprotection[J]. Ann N Y Acad Sci, 1997, 825:
30-48.D0I: 10.1111/j.1749-6632.1997.tb48412 x.
Kitagawa H, Mori A, Shimada ], et al. Intracerebral
adenosine infusion improves neurological outcome after
transient focal ischemia in rats[]J]. Neurol Res, 2002,
24(3):317-323.D0I: 10.1179/016164102101199819.
Pedata F, Pugliese AM, Coppi E, et al. Adenosine in the
central nervous system: effects on neurotransmission and
neuroprotection[]]. Immunol Endocr Metab Agents Med
Chem, 2007, 7: 304-321. DOI: 10.2174/
187152207781369832.
Fredholm BB, Chen ], Masino SA, et al. Actions of
adenosine at its receptors in the CNS: insights from
knockouts and drugs[J]]. Ann Rev Pharmacol Toxicol,
2005, 45: 385-412. DOI: 10.1146/annurev. pharmtox. 45.
120403.095731.
Briickner UB, Dietze W, Mittmann U, et al. Influence of
cinepazide, a new vasoactive substance, on canine
coronary circulation after acute constriction of the left
anterior descending coronary artery([J].
Arzneimittelforschung, 1976, 26(8): 1569-1574.
Akashi A, Hirohashi M, Suzuki I, et al. Cardiovascular
pharmacology of cinepazide, a new cerebral vasodilator
[J]. Nihon Yakurigaku Zasshi, 1979, 75(5): 507-516. DOI:
10.1254/pj.75.507.
Hygg, XA, SR 10830 5] H Sk i R 55 4R DG I HE 24
AN BN R A BT ], 259 AT 44 A, 2017, 26(3):
183-186.
Ma L, Liu ], Guo DH. Analysis for 10 830 cases of adverse
drug reactions caused by cinepazide injection[J]. Chin ]
Pharmacoepidemiol, 2017, 26(3): 183-186.
RARLL, T, XIEE, 2. 5 FTEEBE 19487 7 SR IR AL VR 5%
25 A HE ADR B 3l W5 36 1. 1 25 S
i, 2017, 14(4): 221-224.
Guo DH, Wang XY, Liu ], et al. Automatic monitoring and
evaluation of cinepazide maleate related ADR in 19487
hospitalized patients of five hospitals[]J]. Chin ] Drug Appl
Monit, 2017, 14(4): 221-224.
HAMSIN, E 03, S8R4T, 45 11665 1V B R MR IR 5545
G NHEI T U E A 3 WA ST [0, b 25 0 S
W, 2017, 14(2): 99-101. DOI: 10.3969/j.issn.1672-8157.
2017.02.009.
Hu PZ, Wang XY, Guo DH, et al. Automatic monitoring of
liver and kidney damage in 11665 patients with
cinepazide maleate[J]. Chin ] Drug Appl Monit, 2017,
14(2): 99-101. DOI: 10.3969/j. issn. 1672-8157.2017.
02.009.
FRACLL, WIME I, 0, 45 SOk MR IR T hr 25 R
11665 i1 MR FR GL 245 i A R A 2 M a5 0] vh 1=
I R 24 BE 22 J% 3, 2017, 33(15): 1484-1487. DOLI:
10.13699/j.cnki.1001-6821.2017.15.032.
Guo DH, Hu PZ, Wang XY, et al. Automated monitoring of
adverse reactions in blood system of 11665 patients with
cinepazide maleate[]J]. Chin ] Clin Pharmacol, 2017,
33(15): 1484-1487. DOI: 10.13699/j. cnki. 1001-6821.
2017.15.032.



