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Efficacy and safety of Xingnaojing as an adjuvant therapy for thrombolysis in the treatment of acute ischemic
stroke: A meta-analysis HU Yangin', WANG Shuo®, CAl Jihong®, GUO Dongxing', WU Mingfen'. (1. Department of
Pharmacy , Beijing Tiantan Hospital , Capital Medical University, Beijing 100070, China; 2. Department of Neuropsychia-
try and Clinical Psychology, Beijing Tiantan Hospital, Capital Medical University, Betjing 100070, China; 3. Center of
Neurology , Beijing Tiantan Hospital, Capital Medical University , Beijing 100070, China)

Abstract: Objective To systematically evaluate the effect of Xingnaojing injection on the levels of inflammatory
factors in patients with acute ischemic stroke (AIS) as an adjuvant therapy for intravenous thrombolysis with alteplase,
and to investigate the neuroprotective significance of Xingnaojing injection. Methods  Chinese databases (CNKI, Wan-
fang Data, and VIP) and English databases (PubMed, Embase, and the Cochrane Library) were searched for studies on
the serum levels of inflammatory factors in the treatment of AIS published up to August 2024, and the patients were di-
vided into control group and experimental group based on the method of randomized controlled trial (RCT). The patients
in the control group received intravenous thrombolysis with alteplase, while those in the experimental group received intra-
venous thrombolysis with alteplase combined with Xingnaojing injection. The Cochrane Collaboration Risk of Bias Tool
was used to assess the methodological quality of the studies included for analysis, and RevMan 5. 3 software was used to
conduct a meta-analysis on NIHSS, response rate, C-reactive protein (CRP), TNF-a, I1.-6, IL-8, IL-1, and adverse re-
actions for the experimental group and the control group. Results A total of 19 RCTs were included, involving 1 711 pa-
tients (856 in the experimental group and 855 in the control group). The meta-analysis showed that there were significant
differences between the two groups in NIHSS (SMD=-2. 12, 95%CI -2.74 to —1. 50, P<0.001) , response rate (OR=
5.22, 95%CI 3. 44-7.91, P<0.001), CRP (SMD=-1.27, 95%CI —1.74 to -0. 79, P<0.001) , TNF-a(SMD=-2. 91,
95%CI -3. 74 to —2. 08, P<0.001), IL-6 (SMD=-6. 74, 95%CI -9. 06 to —4. 41, P<0.001),1.-8 (SMD=-4. 85,95%CI
—-6. 49 to =3.20, P<0.001), IL-1 (SMD=-4. 89,95%CI —6. 86 to —=2. 92, P<0.001), and adverse reactions (OR=0. 41,
95%CI 0.26-0. 64, P<0.001). Conclusion As an
adjuvant therapy for thrombolysis with alteplase, Xing-
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62022 4285 421 36 51.79 741 36 148%  —1.47[-1.99,-0.94] 2022 -
5K552023 41.56 254 45 56.74 2.19 45 14.5% -6.35[-7.38,-5.31] 2023 -
Total(95%CI) 362 362 100.0% -6.74[-9.06,-4.41] -
Heterogeneity: Tau?=9.43;Chi?>=410.61, df=6(P<0.000 01);1>=99% L T— 0
Test for overall effect: Z= 5.68(P<0.000 01) Favours[iX441] Favours[*fI&4H]

P8 RIS R ALS J5 X TL-6 B52 R

RIe 20 X HEZH Std. Mean Difference Std.Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95%CI Year IV Random, 95%CI
FEZEL12015 16 07 75 56 15 75 264%  —3.40[-3.90,-2.90] 2015 -
H 122018 21 03 70 6.1 1.8 70 264%  —3.08[-3.58,-2.59] 2018 -
F5 5 FF2021 156 074 45 56 149 45 259%  —3.40[-4.06,-2.75] 2021 -
7K552023 205 038 45 721 0.57 45 21.3% -10.56[-12.19,-8.93] 2023 "
Total(95%CI) 235 235 100.0%  —4.85[-6.49,-3.20] iy

Heterogeneity: Tau’=2.60;Chi>=74.93, df=3(P<0.000 01);1>=96% J ' :

-10 -5 0 5 10
Test for overall effect: Z= 5.78(P<0.000 01) Favours [#4 4 [Favours [¥41]

19 A S BB YT ALS JE X IL-8 54

TR0 S HREH Std.Mean Difference Std.Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95%C/ Year 1V, Random, 95%C/
HETRL12015 44 13 75 13 22 75 255% —4.74[-5.37,-4.10] 2015 -
122018 45 12 70 103 32 70 25.8% —2.39[-2.82,-1.95] 2018 -
F 2021 437 13 45 13.01 2.16 45 25.0% —4.81[-5.63,-3.98] 2021 i
7K552023 527 041 45 1234 119 45 23.7% -—7.88[-9.12,-6.63] 2023 =
Total(95%C1) 235 235 100.0% ~4.89[-6.86,-2.92] <
Heterogeneity: Tau’=3.88;Chi’=95.10,df=3(P<0.000 01):1>=97% =+ + t o
Test for overall effect: Z=4.85(P<0.000 01) Favours[i3& 41 [Favours it i8]
P10 A e 0 S TRl B A7 ATS J5 X TL-1 Y520
R4 Xof B4 Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95%C/ Year M-H, Fixed, 95%CI
L2017 3 43 5 43 72% 0.57[0.13,2.55] 2017 —
2018 30043 10 43 144% 0.25[0.06,0.97] 2018
#2019 2 46 3 46 44% 0.65[0.10,4.09] 2019 e E—
PR 72020 g 43 6 43 76% 1.41[0.44,4.47] 2020 —_—t
%2020 4 45 12 45 169% 0.27[0.08,0.91] 2020 I
#2021 2 62 12 62 18.0% 0.14[0.03,0.65] 2021 e —
62022 3 36 8 36 114% 0.32[0.08,1.32] 2022 —_—
[ 2 2023 4 43 3 43 42% 1.37[0.29,6.51] 2023 T
1222023 3 45 11 45 15.9% 0.22[0.06,0.86] 2023 S —
Total(95%CI) 406 406 100.0% 0.41[0.26,0.64] <
Total events 32 70
Heterogeneity: Chi>=10.90,df=8(P=0.21);1’=27% 0;01 051 i 140 160
Test fi 1l effect: Z=3.93(P<0.000 1 : :
estioroverall etiee ( ) Favours[ {362l [Favours[ X i 41]
BT R S SRR IR T ATS JE XN KSR 4 (4 5%
o .SE(SMD) o -SE(I0g[OR])
0.1 05 B
i O
0.2 o o &
& 1
0.3 0i° ® o %
o
0.4 =
0.5 ° SMD 5 \OR
-4 2 0 2 4 0.005 0.1 1 10 200

E 12 PIZHiRYT G NIHSS W4 - F13  WZIRYT A ReR s A



XS R AR 2026 4E 3 )] 43k 3

3 3 8

HWEEOLT , AIS B3 TR0 4. 5 h NG TPk
B ER KA AR TG YT, T R P ZE IS R SRR
F5E Yt A i A, AT 90 KA e ot e i A A A 28 0T
i FU A A T e A ATS FR i 2 I A L G
L5, B v I PR R4 2 By il e Jk i A ] LA
S o3t ALS HB PR 2 T B BB R IR (R ZR
75 VR R AT R i AS AR, ELAFAE i 2 Ak e
SRR, W A b L RN B AT X8k 4
BT i 5 e DL 30 36 58 I PRASCR ™ IR il v
SR VLB VKA AT ARG A M Rl F AR I A,
it Z R R AR R R R i
M EBRAE A SR 2 EAE AU R R ITER,
5 0 e A A S S T B — o AR B D
A B FUCE IR R, R0 AIS R S R . A IFoE
HH TR 3 S KT 45 A D PR B B A AL i
PRy ER, B IFAEFHyT A PR F 25 PG
PO TR G A S VR A I I A AR A
TR T2 BRI =2 A TR i AT A
TG 2H 20 e iy S5 SR TR 37 M B v AR AT BR A
H L AR T, 3R T4 e H I STk 4 Tl AR S e
I A P 35 1 DT A 7 2H 29 2 P o AT A4 e 45 4
REAR AR AN A 3, A ROs A A0 B R T, 2 5 i A B R
PHER, BHA EENIGIRE L.

ARV B 5 5E ] F A CRPUTNF-a, IL-6
IL-8 IL-1, Horfr, TNF-a /E AT SAE H -, 2 5 1 il
S B B IR 5 TL-1 2 48 E S 17 118 200 B B 7, A 436
IL-To FNTL-18 PR AY o FE Sl i P s o A i 2 o
i R TL-1 38 A 5 G0 s N i i o PR 3R |
Z TG SEHLE , 2 S A P R . TL-6 IL-8 1]
IR 2 AE S, T1-8 3 2 1 i /0 5 Jise o 4 P o 1,
s LA 5 i R 7K T D) 2 s Wi 4 2 e o, [X 463493
&M, IF 51 & 4% K NF-«B {5 538 B o8 B 1% 46
1L-6 2 515 B AL WL S8 85 S o jge g 5 5 ;L
o 55 A T R DDA 5 [ e A
ki A 2 S5 440 S, A2 22 200 L 4R PR 7R 1 3 X R
Z 5 R B IR CRPAE Ry —Fp AR 4 S
RAEVR W, EHUAR KA 35140 R sl L I v v 1)
CRP ZKF-B I TR Beah , B2 o s oA A ) e s
0 &S INF-a 57, B A BFIEIESE , RAE
NFE AIS B KA kR B i AR Y
CRP . TNF-a \1L-6 S5 5& R AE T (1) ek KF- 5 ALS
B e T R B R AR AR Y . ARG IL-8 AT IL-1 [A]
FER B S AIS B9 )™ & 2 B9 B A OCHE . 1L-6,
IL- 8 Fll TNF-au 1Y & 3K 7K ~F- 5 Jig P 1k 458 4E 1) 45 4k
T 28 D) AH G, i D) R PR ) 8 3R 7K -
1, R H S 5 A A0k e B B AR, AR O
I B A BRAIL SR AF 5 2 T BA Y7 S48 TR AR B
LA 70 3 S YR o 9 I - OH 45 48 1 oy 35, 04 e A
J DT 2 3 A S R 5[] s 41 o] o 2 3 Jo 3 47k
R 28 T ) 2o B AR AR, S 3 A B o R E PR Rk

<225 -

KT L N R AR, ARG AP PR A

5T 25 Je 38 b i, 306 4 A R 2L VAT 5 RAE N

T (CRP,TNF-a  IL-6 , IL-8  IL-1) /K % 4 IF T [,

HoU s 41 F B KPR T il s i e dl s 97 e

NIHSS ¥4I T4 R, 4878 ALS B35 il f5 SE 4, A7

Bl ek R 1 AR o 5 1 A I R ORI T

X HRZH 4 75 O8RS VR 0y o - ot e JDk i e

IGRIT ALS, A A O AR OGS AT R, D ki 2H 4 58

PRI , DR B 4

ﬁﬁﬁ%ﬁ‘é‘f&éﬁ%ﬁ% :9Iﬁﬁﬂ:%m.s,l1.12.16.17.20~22j
A BI2 BB . X HRLTRN RO & A 7041, 5 E
8. 62%; IRI LA R S & 2B 3245, 1 L 3. 94% , T R
ZH PRI AL 1t 4. 68% , 1 BH I e S R 5 BT
it A SO A A TR D 245 L ot T o ol e Dk 7 e
LAV BRG 25 AN RO D I R 2 2
R, T RE SR 5 TR P SR A I B Ul U A
251 R i SRR A DG 3K AT ATS I IRIGYT
FEMES AR

H A OC T R SRR YT ALS BB SR A TEAE
AN i Z A Bl 175 )R, A RATY 7 R B e
Jo i A 5T |, R — 20 B iE v R 25 3R 97 ATS A IIG IR
AR A

RIBZ AR : AFF 009 B R R T AT T A8
KAEE(FEFR. T HE). TAREHTHT
B LA, Bk iR HIAR S 4 o

Pl mRER: TAEEHBEARAAEF Z
+R,

TEE B AME Foe AN K
AR B AR 2B R TR F oA
SHBE R I BEGARE XAF I e 54E
B3 R AAREY K E TR LI RE a8,

(%3]

(1) A, WAk, e, 25 Bl il BEEE 4 bl B e e 2tk
TR ZE A I RS 7 RN 22 A MR R GEATA D], vh B B FH 25174
5438, 2023, 23(8): 990-994.

(2] /Ity , SRS, JEARINT . BT 3 il i A AR B 2 2 AR BRIR
T 2 ME TR SE 37 B R 43 BT [T]. 18R 22 BR2E A4k, 2023,
28(4): 345-347.

(3]i% FF, BRESBL, FAEF, 5. Bl vE2s obm 4 (e 4r Rl 2 i 0
— kA b E RSB [)]. P EA AR, 2024,
19(8): 938-955.

(4] WRzME, BV . R0 Rk 36 45 o 25 0 e 2 P o e f e oo 28
P IO A R 2 S RE M s e (D). YTVE B 2, 2023,
58(8): 994-996.

(5] #dedt, XWRAS, B M. BN I £ B0 25 B A 7 2 P i
P A Y I PR T AR B 22 A e A LD ). DO fige ) 2 2k
2022, 30(2): 107-109.

(6] B o5, 9k ok, ok B, & BRGNS G B MG T
A St P I A e AR Bt £ A DA I R L AR IR TR
SEREEIE L] R EE# A 98 5 5 2022, 7(28): 145-148.

(7] 50T . B P SR I £ B2 3 e o A 3R 7 Mttt
A B RACR [T, RGBS, 2021, 6(3): 62-64, 70.

(8] . 5. MG SR I0k £ BT 423 e s A 3 7 b il
A HR B I RS (T ). ARSI, 2024, 25(2) : 1-4.

(9] WREHE . WAG FF 1 S VBRI Vs A X P et A i 2 i



+ 226 -

TR S GFAP MIF (15200 [T, v ps 12 45 50 s il 4870 2%
i, 2021, 19(16) : 2844-2847.

(10 7 i . 08 I 7 K 5 T A2 3 e 2 e e ot P g A v 285 o 2
Ty RE K F5 A IR RS2 [T ], S ST SRR R, 2021,
2(21): 47-49, 75.

C11] 3%, B 2R, 25 A6, 4. BRNGRT IR SHR0E A PR wl A
U7 2 M B PR A T I R WF ST LD ). v R 24 S 4l 2020,
17(2): 148-151, 159.

[12] SEHESE, O, BESCRC, 45 . RN T SRl B IRy 7 B 3t
it S A I A DE SR 3 R SRR [ ], e rh R 2
F, 2019, 37(6): 1455-1458.

(13 ] sy . LA v S VR I6 5 B o T o 7 28 M ot P g 2 v
BRI PR 0 M HEx N i B R s [ ], v [ B4R 25 9 1o T
2019, 13(2): 97-98.

(14] IO, B SCUR . TG A T SR IO 75 B2 3 il S B TR T
PSR A I R B ST L) ). REEEES:,2018,3(7)
54-55, 58.

(151 R, Z &, W R W Eeme o B v 2ok
et A v R e IS g R P o 3 A s ). AR
FRPYEELE A 245, 2018, 27(29) : 3260-3262.

[16] b A . LA 5 A S VB o o it e Vs A 38 97 80 Bl o
P R v AR I R AR [T]. BT 4%, 2018, 31(22)
133-134.

[17] %k 2=, BBk, Shah & MR i SR TE & BB I AT &
P BRI A G A v OISR B B N AR SR [T ). Bk
[, 2017, 49(5): 14-16.

[18] ARZREL, A-bL, B Fh. BN P SR VIR 5 B Al e 2k
e i A i A e R A DR RIS P I B S e [T ). e
B2, 2015, 37(24): 3719-3722.

[19 BR . AT AT 2 o FH 8L i 0 R Y1) TR 7 R L%
(7). WP EBAC IR, 2021, 15(1): 117-119.

(200 00 B LA A S R I o i e O Vs A 38 9 o e Bk
ISR Mane g ()], B2 R SE , 2020, 37(1) :
42-44.

[21] 8Kk 52 WA S RCI0E A5 I 5 25 i A 7 Mk e P g 4 v
I PRBHSE (). DRI K, 2023(4) : 95-96.

[22] # g, A0, X & TR A S IR A B il
JUk s # R T o Sl i i A P I R AR [T ). B I~ B o
iz, 2021, 16(5): 633-635.

(23] 2% . B 5 DRG0 22 M A 26 1 11 IR
5L, hESEHEEZ, 2022, 17(21): 103-105.

[24] BUTTHE , FEUGHE, TRARTT . PR B ORI IR YT S IR ZE
B R B E [J ], P EAEIX BRI, 2022, 38(21): 18-20.
(25108 %, £ 5. AT SNRIE S90S 4EE R C gEER
B6iRIT M 2 30 I ()], PUdH B2, 2021, 34(10) :

118-120.

[26] TH:, Sl MR 55, 45 . DRl i ok 5 A iy 1o FH AR S it

R AR A PE AR SR TS A2 [) ], 520 AR B2, 2021, 35

J Apoplexy and Nervous Diseases, March 2026, Vol 43, No. 3

(3):301-305.

(271 M58, B #0, 2% B3, 5% . RN ERIBEG B E I ZhonS il 2
i £ A I CRP SR ohgesgma (], s Ak 25 2%k
2016, 36(2): 136-138, 141.

[28] Z= I3, #LA4GHE, 5k &, 4. BEANET AR A S SH-SYSY 41
LI T A4 LRI LI . T KU b e e 44k, 2018,

35(1): 26-29.
[20] WRE, akaGWT, BUIRMbk, A5 . WA i IR 5 29 9% ) X i 1% 1 25
WL B BRI ], R YR AS A 2 8o, 2016,

23(6): 649-650.

[30] 3k iz, ERH, W, 5. RIS E A ) 45 2556 WA
X S P I Y o K BT R K i 2 [0 ). b XU i e
Zki, 2018, 35(10) : 868-872.

[31] WAd s - B . RN IEC 15 4036 B 7E SO2 B B WK T H 8
G R A b i A ST D). hE A 2P 2k, 2017,
37(10): 95-97.

[32] AR RE , AT, WEE, 4. B URBEAIRTT P B4 T i
I G A T B 288 B X I35 TL-8 \ET-1 \NO 7K - LI 378 A8 2%
M )] BRIy B G 4wk, 2023, 32(15) : 2128-2131.

[33] Shan C, Zhang C, Zhang C. The role of IL-6 in neurodegenerative
disorders[ J]. Neurochem Res, 2024, 49(4): 834-846.

[34] Lasek-Bal A, Jedrzejowska-Szypulka H, Student S, et al. The im-
portance of selected markers of inflammation and blood-brain bar-
rier damage for short-term ischemic stroke prognosis[J]. J Physiol
Pharmacol, 2019, 70(2). DOI: 10. 26402/jpp. 2019. 2. 04.

[35] g, Wb Ak, tREER, . o R MR R EMAREE M A A
TR R A5 58 3 P300 | LT FGF22 K 84 Lo & X e 5 IR |
MERYEHEFRIRRI] e ES 05, 2022, 21(4)
354-358.

[36] WEAT . Fefr 06 £ IV AV 3L 37 % 2 K T R 45 5 18 2 46
P DR - R I 2 1 s L)) B el 5 PR, 2023,
30(24): 50-53.

[37] E22E, e, XU . AT DY I A AR A v 3R B Pk
o2 R S ) B B A B4 7 R0 B R A I3 e M T Lp-PLA2 /K
AL ILAREEZY, 2023, 63(4): 85-88.

[38] #giok, Biflise, VPRTal. MGRRIZRIBG T ARBIA YT AL Y
SR Ko B E M DI RE RS R (). TP E SR 2y, 2021,
16(25): 4-7.

[30] Z=mA&, £ #l, T W. JLEER L VER AR R G005 R T
BORPERRAESE 1445 IF SR AT [T]. XS M 2k
2025, 42(9): 807-809.

[40] TRWIE , XA . BRAERIE G T 2R BRIRY T SR L 19 7800
FE R MIRFEAL 2 HNE L TL-23 MIP-1ac KIS [T ], 7174
FREEZG R, 2024, 36(4): 42-45.

SIEASC BHEEE , F 4R, ZRAker 25 RIS Bl A R 1A T a v B
I G A R R AT R B B AR R Meta 43 BT [ ]. H RS o 20500 2%
#5,2026,43(3):219-226.





