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Abstract: Objective To analyze the relationships between serum resolvin D2 (RvD2) ,neurite outgrowth
inhibitor-A (Nogo-A),heat shock protein 47 (HSP47) and hemorrhagic transformation (HT) after intrave-
nous thrombolysis,and their predictive value for poor prognosis in patients with acute ischemic stroke (AIS).
Methods A total of 287 AIS patients receiving intravenous thrombolysis in this hospital from January 2023 to
April 2025 were enrolled as research subjects. Enzyme-linked immunosorbent assay was used to detect serum
levels of RvD2,Nogo-A and HSP47,and baseline data of patients were collected. All patients were divided into
the HT group and non-HT group according to the occurrence of HT after intravenous thrombolysis,and fur-
ther classified into the good prognosis group and poor prognosis group based on follow-up outcomes. Multiva-
riate Logistic regression was used to analyze the influencing factors of HT and poor prognosis in AIS patients

after intravenous thrombolysis. The receiver operating characteristic (ROC) curve was drawn to analyze the
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predictive value of poor prognosis in AIS patients after intravenous thrombolysis. Results The proportions of
combined atrial fibrillation and large cerebral infarction, pre-thrombolysis National Institutes of Health Stroke
Scale (NIHSS) scores,as well as serum Nogo-A and HSP47 levels in the HT group were higher than those in
the non-HT group,while serum RvD2 level in the HT group was lower than that in the non-HT group,with
statistically significant differences (all P<Z0. 05). The age,proportion of large cerebral infarction, pre-throm-
bolysis NIHSS score, proportion of HT and serum Nogo-A and HSP47 levels in the poor group were higher
than those in the good group,and the RvD2 level in the poor group was lower than that in the good group,
with significant differences (P<C0. 05). Multivariate Logistic regression showed that large cerebral infarction,
elevated pre-thrombolysis NIHSS score,increased serum Nogo-A level and increased serum HSP47 level were
risk factors for HT after intravenous thrombolysis in AIS patients (P<C0. 05) ,and elevated serum RvD2 level
was a protective factor for HT after intravenous thrombolysis in AIS patients (P <C0. 05). Another multivari-
ate Logistic regression analysis indicated that large cerebral infarction. elevated pre-thrombolysis NIHSS
score,complicated HT ,increased serum Nogo-A level and increased serum HSP47 level were risk factors for
poor prognosis after thrombolysis (P <C0. 05),and elevated serum RvD2 level was a protective factor (P <
0. 05). The results of the ROC curve analysis showed that the area under the curve (AUC) for the combined
prediction of serum RvD2,Nogo-A and HSP47 for poor prognosis in AIS patients after intravenous thrombol-
ysis was 0. 891, which was greater than the AUC of the individual predictions of serum RvD2, Nogo-A, and
HSP47 (Z=4.113,4.086,3. 618,all P< 0. 05). Conclusion

crease of Nogo-A and HSP47 levels in AIS patients are related to HT and poor prognosis after intravenous

The decrease of serum RvD2 level and the in-

thrombolysis,and the three indicators have certain predictive value for poor prognosis in AIS patients after in-

travenous thrombolysis.
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HT 4 60 5(8.33) 7.8941.29  133.17+16.18  8.3141.88 6.0941.58 4.25+0.87 1.36-0. 29
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B 203 10(4.93) 7.6441.28  135.614£16.98  6.4741.59 5.6941.48 4.4540.91 1.4540. 37
ENEY 84 6(7.14) 7.93%1.13  137.48%17.11  9.3542.13 6.041. 64 4.3620. 87 1.39740. 34
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AR 84 149.34416.89 85.97412.23  78.46417.11 312.31£91.18 323.31442.36 235.85430.35 324, 76244, 02
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x4 ZEE Logistic A4 # AIS BEHRAREMEARMNEZINEE

K% B SE WaldX* OR OR 1y 95%CI P

AL 1
AR 0. 590 0. 428 1. 900 1. 804 0.780~4, 174 0.168
(iR ATTE A 0.705 0.305 344 2.024 1.113~3. 680 0.021
FEAT NTHSS 343 1.109 0.356 9.702 3.031 1. 509~6. 090 0. 002
HT 1.262 0. 224 31.734 3.532 2.277~5. 479 <<0. 001
RvD2 —0.981 0. 259 . 341 0.375 0.226~0.623 <0. 001
Nogo-A 1.147 0.352 . 620 3. 149 1.580~6. 278 0. 001
HSP47 1.167 0. 336 . 061 3.212 1.663~6. 206 0.001
BT —0. 448 0.105 192 — — <0. 001

iR 2
RvD2 —0.879 0.327 .234 0.415 0.219~0. 788 0. 007
Nogo-A 0. 940 0. 249 14. 240 2.559 1.571~4.169 <0. 001
HSPA7 1.014 0.212 22. 867 2.756 1.819~4,176 <<0. 001
figiel] —0.689 0.114 36.738 — — <0. 001

AT 1 g R BT 2 A A S LTS RvD2. Nogo- A HSP47 1y & AL B L, Fi T )5 42 ROC Hh /b — R m TR .

x5 mi%E RvD2.Nogo-AHSPA7 B K 3 MEEE X AIS BEHFRAREMER R BN /&
E(ERAY AUC TR A AUC ) 95%CI RYPECY) FHFREOD  ABIEE r
RvD2 0. 764 361.93 pg/mL 0.711~0. 812 88.10 62.07 0.502 <20. 001
Nogo-A 0.763 222.47 ng/mL 0.709~0. 811 66. 67 78.82 0. 455 <20. 001
HSP47 0.785 298. 22 pg/mL 0.733~0. 831 80. 95 62.56 0.435 <<0. 001
3 WG 0. 891 — 0.849~0. 924 92. 86 74. 88 0.678 <<0. 001
T —Fm THE
3 i e N v e R 475 i A R TS R R X P A A 1

AWK Bn, AIS BEFKE®RE HT Mk
AR 20, 91 % 1 T A RIE 1 12, 3% . AHF
e HT 210 b7 88l Lo ] L Ok T AR AR BT L 491 L NTHSS
P8 FAE HT 41, $8/8 AIS B O FrEish .k
T AR BT o b A, AT B SR B HT & AR & F R
i R N . ATS BE R 20 P ZE A S AR
ARG 22 BRI A 40 7 L, 5 O R S P T
SR RS Y L A A BIE ST B A 5 R 4
R 60~84 % o AR EMA  JFL I A G P 3 L R
TP, AT R — 0 Y R S P A i A
MAEES, (HE RN, AR e &2, HT 4
RvD2.Nogo-A, HSP47 & # K ik, #&/n7E HT & 4
7 58 AT i A7 7E PN JR P 98 A 1 YT B AR s
SR T G i A R S MR Y L HE T 5 Ay T S
WA g5 LR G R FEAE 2L W 2 IR 2 HT k4.
AL AR 5T BT T L7 RvD2, Nogo-A , HSP47
K5 AIS BEEKERE HT XBRE AR LR,
B R RO s R A DR T RS
FARAE, U ks B TS .

RvD2 J& F resolvin F G, J& — Fl i 1B 4 I 1) i
TH A J5T, HG A A R Y I A O 4 T R AR A% 1 AN i
PR o 3 ot A5 9 Y S ThRE AR e b L A
PP 4 45 H 3 v, i T RvD2 K SF FEAK, AT A % i

I 58 105 58 10 T LA I A R T A R T
HE I A BRUARE TR  EE TET , RvD2 A 00 sk A A 4 e O
RPN S BE I SR B RN T N
JZ 1, RvD2 ] 9048 R AE KN b i BT R R 5 A
WA 2E-10 ik, R R MR Y 5 s 858 R 7
a Ik 7E 220 . RvD2 AT U6 58 Ak 3 35 70 20 it o
T2 OR3P 010G 57 15 5 FE BT )2 1T, RvD2 AT b 8 6 5 0
PEER I S AR A AR R L R T X
SERFSE UL B RvD2 76 20 A 98 7= 90 ) L i A 57 B £ 30 K
P T REAE 2 rh A5 OCEEAVE FH L SR T I RvD2 7K F-
5 AIS A F KSR &L HT MR M AP .
AR R B R, HT 4 M RvD2 KFEAKFHAE HT
A, B RvD2 K FFEARE AIS & # # ks i 5
HT B fa B %, I IR T 38 18 $2 & i vE RvD2 /K7 i
Bi HT % 4. A58 %M, RvD2 18 i 8 A 6l 2 X
T (NF)-«B {5538 #% , P &2 [ W 3 IFAE JF 5T 48 /N IR
T A0 53 o DA T A A 6 40 A A v B 2 ol 5 K s
SN IRE RS | 2 il 2 MY L X — HL R
7N s RvD2 76 ¥ 0 28 R AE AR HF N IR PR A& &2 0 T 403 T
BEMAG, 20 ER. A R4 E RvD2 /K
T B AF4H . s RvD2 K FEFEAG 2 ALS 3% &k
BREWEARMAERHER, 7R RvD2 T2 5
AIS B # Wil J5 A R 1Y i J i 72, 5 Rodrigues-Diez
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ST BE g a R — B, e L R AT R . IR ROk
RvD2 0] BE 52 W S5 & IR I7 J5 0 2 E 0 il | bl 28 1) BB e
SO B 505 R, BEm HT fn s A RO A K
B, IR RvD2 3l i A § G & A A 1k
18 15 5 38 % . 4 il % 1k A < B2 R 4l i A &-10
A3 L A 2 B ik g RE R I A VL 3 in HT RS R
B & AR AU

Nogo-A J& Rtnd AR E M A 2 — ., FEAE X
P2 R G F IR, AT AE O 58 b 28 AR KR B e,
Hil A e R A . A HRE R, SObE i A
ML¥E Nogo-A 7K T &, H H /K5 W il & & 1E 4
K AR RS FR S MI4T . H Nogo-A K
Fhim & AIS BAEFIKE G HT MAER %, #5R
Nogo-A E kA fleaiin HT &4 XK. X5 Soto
SR g 4 AR BRI Nogo-A 7K, o] {2 7 g
MG 2 R A K. LR F 5 7R . Nogo-A 7
ALS J5 345 5106 & 00 s B ft p Bg 2R,
{HIM 7 Nogo-A /K5 AIS B H G A B 1L &R W
KB, gE—L 0 &8, A R4 M Nogo-A /K
Tt HLE Nogo-A K- T j& ALS B3 i ki 12
Ja B AN BB faks & #2758 & Nogo-A 7K 1] B &
B AIS B UG A B . 2B ok . ATS 1T 5]
LA PN R 200 S S5 A4 D L I 4T i 6 A T £ L AR
it Nogo-A 7K T, — 75 11 30 35 52 1) /) Jis J5 200 i 3%
TR DT 5| & B 28 R 0 , 46058 1 Py B s, 5 3500 45
PN B2 40 B T i e A 5 5 — T A8 o AR AR P 5 IR
LR [ W S RE /N PR TS L 3G 9 95 AL 1Y Caspase-1 B
B AT, B HUE A B X E, Tsai
2 Rl Nogo- A Bk RT3 58 igg A v o FRURE Y
1) pf 22 T YA PR A o 2 T e

HSPA7 J2& 3% 84 78 8 5T ) o 19 43 148 AR X 43
FREN A7 X10°, S 5 KRFEE A EHITE RS
R 2 1M AR I B L £ 48 Ak 25 B0t R vh & e T,
5T 7N HSPAT 4106 351 m 38 a0 sl b 2 1 VI A 22 24
JEE AL R RS A8 S B R I /NS T S
G /e P . eI HSPA7 Wl fE S AIS %
FrlkiEe G & HT R¥EGA — 2 WA, ARF5R
SERLL P HT 410035 HSPA7 /KE B, H A EF
it AIS BE Rk R &4 HT Mgm R &R, X ik
7k HSPAT @R astin HT KB R . #E— 2047
GERLE ML, AN RIS HSPAT K E T R4, A
HSPA7 JKF-Fh i & AIS BE e AN R By fa s R &,
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