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/ /

Estimated Burden of Stroke in China in 2020

86.8% 11.9% 1.3%

2021

762.0

2024

——
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◼

◼

3D-
DSA

5G

◼

◼

30



◼

• 31
2024 1 26 181

1,127

•
1,127

1,127 30

•

•

◼

•

•

•
1,127

◼

•

•

• 3D-DSA

•

•

◼
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◼

◼

cerebrovascular disease
stroke

2015

◼

◼



◼

GBD

◼

2021 Global 
Burden of Disease Study 2021 GBD 2021 2021 1,195 9,382

1.6 disability adjusted life year, DALY 725
49.5% ischemic stroke, IS 359

2021
/

◼

Estimated Burden of Stroke in China in 2020

86.8% 11.9% 1.3%

2021
2010 1.6 3.2

2021
762.0

≥40 2020

505.2/10 340

2.6% 1,780

343.4/10 230

2021

700,624 28,438.3

3,882,761 10,744.1

GBD 2021 Stroke Risk Factor Collaborators. Global, regional, and national burden of stroke and its risk factors, 1990-2021: a systematic analysis for the Global Burden of Disease Study 
2021. Lancet Neurol. 2024 Oct;23(10):973-1003.



◼

◼

•
•
•
•

• CT
• MR
• DSA
•
•
• ……

•
•
•
•
• ……

•
•
•

•
• ……

•
•
•
•
•
•
• ……

◼



◼

◼

intracranial aneurysm, IA brain arteriovenous malformation, 

bAVM

2019 2019

◼

• subarachnoid 
hemorrhage, SAH

5%~10%

• intracerebral 
hemorrhage, ICH

12/10~15/10



◼

2019 2019

subarachnoid hemorrhage, SAH
5%~10% SAH MONICA 24 48 7 28 37% 60% 75% 41.7%

SAH

CT

intracerebral hemorrhage, ICH
18.8%~47.6% ICH 30 35%~52% 20% 6

• CTA CTA
bAVM

• CT
• MRI & MRA SAH
• DSA bAVM
•

SAH CT

•
•

•
•

SRS

• CT CT& CT
MRI MRI

• CTA MRA DSA
•

ICH CT ICH ICH

ICH

•
• VIIa

•

•

• EVD + rt-
PA

SAH

SAH



◼

2

EMS

•

•

•

•

•

•

•

•

•

•

•

• ……



cardiogenic stroke, CS

20%

◼

2023 

large arteryatherosclerosis, 
LAA

/

≥50%

• transient ischemic attack, TIA

◼

◼

China ischemic stroke subclassification, CISS
PAD CS LAA OE UE

• acute ischemic stroke, AIS
AIS

69.6%~72.8%

• steal syndrome, SS

• chronic cerebral hypoperfusion, CCH



◼ ——

2023 2

◼

AIS 69.6%-72.8% 2 AIS

3 14.6%~23.1% 6.5% 1.5%~3.2%

1 13.9%~14.2% 10.3% 3.4%~6.0%

◼

AIS

•

AIS

•

FAST

• AIS

•

DNT

DPT

• CT MRI

•

• AIS

• 4.5h

• 6h

•

•

•

6h

01

02

03



◼

◼

chronic subdural hematoma cSDH 1/10 ~13.1/10 CT
MRI cSDH cSDH

cSDH
cSDH

acute epidural hematoma aEDH
CT MRI

Peres 80 MMAE
MMAE

MMAE



idiopathic intracranial hypertension IIH
IIH 0.9/10 IIH

/ MRI/MRV IIH

97% IIH
CVSS

CVSS
Lim

VSS IIH 77.7%
17.7%

VSS IIH

◼

normal pressure hydrocephalus NPH

NPH
NPH NPH 7%~11%

CT MRI NPH
NPH

Cochrane iNPH 4 RCT
140 6 iNPH

SMD 0.62 2.08

migraine 1/7
0 33/1,000

CGRP CGRP

76
MMA 9 8

489d 7 6
MMAE 9

MMAE

Das JM, Biagioni MC. Normal Pressure Hydrocephalus. 
[Updated 2023 Jun 26]. In: StatPearls [Internet]. Treasure Island (FL): 
StatPearls Publishing; 2024 Jan-. Available from: 
https://www.ncbi.nlm.nih.gov/books/NBK542247/

:
(A)T1 MRI 70%

(B)T2 MRI 45%

(C)MRI

(D)T2 MRI 80%

Markey KA, Mollan SP, Jensen RH, Sinclair AJ. Understanding idiopathic intracranial hypertension: 
mechanisms, management, and future directions. Lancet Neurol. 2016 Jan;15(1):78-91.

Zhang J, Simoes R, Guo T, Cao YQ. 
Neuroimmune interactions in the development and 
chronification of migraine headache. Trends Neurosci. 
2024 Sep 12:S0166-2236(24)00152-8.



◼

◼

4321

4

◼

31

◼

2024 1 26 181 1,127
1,127 315 142

670
30

31 181
1,127

670 30



◼ 30

30

1

2

3

4

5

6

7

8

9

10 24

11

12 5G

13

14 3D

15

16 3D- DSA

17

18

19

20

21 24

22

23

24

25

26

27

28

29

30



◼

30
63% 57%

◼

& 0-6 6-24 2-7 1-2 2

21

3

8

4

5

15

23

24

21

22

25

19

17

13

7

11

16

12

6 9

18

14 10

20

26

27 28 29 30
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4.1 



◼

TXA2

P2Y12

GPllb/llla

5-HT

FXa

/ /PSCK9

CCB/ACEI/ARB/β /

/DDP4 /SGLT-2 /GLP-1 DDP4



◼

1/4

PAI-1

•

•

•

•

•

•

•

•

•

•

• -

•

•

•

•

•

•

•

•

•

50

10

14 19

15 6 5 15~18 20~24



0~3h NINDS 1995 0.9mg/kg
sICH 3 rt-PA 3

0~6h ECASS 1995 1.1mg/kg 6h AIS

3~5h ATLANTIS-B 1999 0.9mg/kg
3-5h AIS rt-PA 0.9mg/kg rt-PA

NINDS

NINDS

0~6h ECASS Ⅱ 1999 0.9mg/kg 6 AIS 3h rt-PA

3~4.5h ECASS Ⅲ 2008 0.9mg/kg
3~4.5h AIS rt-PA

sICH

0~6h IST-3 2012 0.9mg/kg
6h 3

0~4.5h WAKE-UP 2018 0.9mg/kg
CMBs

CMBs AIS -

4.5~9h EXTEND 2019 0.9mg/kg 90 mRS 0-1

◼

2/4

rt-PA ®
I

1995 NINDS AIS NINDS
3

ECASS ATLANTIS-B ECASS Ⅱ

2008 ECASS Ⅲ 3 4.5
ECASS Ⅲ

2018 WAKE-UP DWI-FLAIR AIS
WAKE-UP EXTEND

90 mRS 0-1 9



◼

3/4

1996 2018
AIS RAISE 2024 2 RAISE III 18mg+18mg

4.5 90 AIS

1 Retavase( ) Rapilysin( )

2 MIRel Reliance Life Sciences

3

4

•

•
15 /

• 4.5 h
AIS

•

80%

•
30

—— ®

Ⅲ

AIS Ⅱ Ⅲ RAISE

• AIS 90

• 90

90 Rankin

• 36

90



◼

4/4

Ⅲ

Ⅱ Ⅲ

Ⅲ (Nor-TEST, Nor-TEST2(A))

•
•

◼

• AIS Ⅲ

•2012 NEJM Ⅱ

AIS
Ⅲ

• Ⅲ

ATTEST-2

AcT

2022

◼ Ⅲ AIS

•2022 Lancet AcT 0.25mg/kg

◆

•2023 2 Lancet TRACE-
2 4.5h

0.25mg/kg

• TRACE Ⅱ 2024 2 NMPA
ESO

TNK

•2024 Ⅱa CHABLIS-T
/

4.5 24 TNK 0.25 mg/kg 0.32 
mg/kg

•2024 NEJM
TRACE-III

24

90 mRS

OR 1.07(0.90,1.27)

90 (mRS 0-1)

RR 62% vs 58%

1.07(0.98,1.16)

AIS

TRACE Ⅱ
2023

CHABLIS-T

2024

0.25 mg/kg 0.32 mg/kg

TRACE Ⅲ
2024

24



ESPS 1,000 ~ 10,000

IST >10,000

CAST >10,000

ESPS-2 1,000 ~ 10,000

CSPS 1,000 ~ 10,000

MATCH 1,000 ~ 10,000

ESPRIT 1,000 ~ 10,000

FASTER <1,000

PRoFESS >10,000

SPS3 1,000 ~ 10,000

CHANCE 1,000 ~ 10,000

SCRATES >10,000

POINT 1,000 ~ 10,000

PRASTRO-Ⅰ 1,000 ~ 10,000

PRASTRO-Ⅱ <1,000

THALES >10,000

CHANCE-2 >10,000

INSPIRES 1,000 ~ 10,000

ATAMIS 1,000 ~ 10,000

◼

1/2

A

AIS

20
3 10%

3
MATCH PRoFESS SPS3

21

2013

CHANCE 24h

TIA -

32% 3

CHANCE

2018 POINT

CHANCE

57%

CYP2C19

CHANCE-2

CYP2C19 HR-NICE

24h - -

1990

1995

2000

2005

2010

2015

2020

2024

R

A

P

R

A

R

R

R

A

A

A

A

R

P

A

A

R

R

2023

Ⅱ B CYP2C19
CYP2C19

21d

Ⅱ B
NIHSS ≤5

72h
21d

90d

A R P

CHANCE CHANCE-2



◼

2/2

2024 11

ACT017 Acticor Biotech GPVI

Phase Ⅱ/Ⅲ

Phase Ⅱ/Ⅲ

Isoquercetin Beth lsrael / Phase Ⅱ/Ⅲ

PZ-128 Tufts Medical Center PAR1 Phase Ⅱ

BMS-986141 Bristol-Myers Squibb PAR5

/ Phase Ⅱ

Phase Ⅱ

Revacept Advance Cor GPVI

Phase Ⅱ

Phase Ⅱ

ARC1779 Archemix DNA vWF / Phase Ⅱ

BMS-986120 Bristol-Myers Squibb PAR4 / Phase Ⅰ

Revacept Advance Cor GPVI Phase Ⅰ

AZD6482 AstraZeneca PI3Kβ / Phase Ⅰ

Isoquercetin Beth lsrael / Phase Ⅰ

GPVI PI3Kβ



190

1998 stroke treatment academic industry roundtable, STAIR
STAIR

2023 4 Cerebroprotection 
Academic Roundtable, CARE

◼

1/2
STAIR

STAIR

1999 STAIR STAIR STAIR

STAIR

1 

2 

Ⅰ Ⅱ Ⅲ Ⅲ

3 

STAIR



◼

2/2
STAIR

STAIR

III
BAST

/ 90

III
TASTE

90 mRS 0-1
67.18% 58.97% OR = 1.42 95% 1.12 -1.81 P = 0.004)

AIS 90 24h
48h

III
TASTE-2

EVT  AIS TASTE-2
90 Rankin mRS 0-2

Y-3 II
48 Y-3 20mg 40mg 60mg

90
15%

Nerinetide NA-1

III
ESCAPE-NA1

NA-1 ;
NA-1 7.5%

III
ESCAPE-NEXT 12 AIS NA-1 EVT EVT

III
FRONTIER

NA-1
NIHSS 90 mRS

90d mRS 3h NA-1

®

2020 8 2015

1

2021 Stroke TASTE

2023

IIa B

2024

III TASTE-SL

AIS 48 90

2024 12

1 Y-3

PSD95/nNOS α2-GABAA

PSD95/nNOS -

α2-GABAA NMDA

GABAA

NMDA/GABA

Y-3 PSD95 α2-GABAA

1

PSD95

Y-3 III FDA IND

Y-3



K VKA
15

DOACs

Ⅱ X

◼

ISIS-416858 lonis Pharmaceuticals ASO FXI Phase ll

BAY-1213790 Bayer FXI Phase ll

MAA868 Novartis FXI Phase ll

AB023 Aronora FXI Phase ll

TB-402 ThrombGenics FVⅢ Phase lI

REG1 Regado Biosciences RNA FIX Phase lI

BMS-986177 Bristol-Myers Squibb FXI Phase I

BMS-986177 Bristol-Myers Squibb FXI / Phase I

2024 11

FXIa 2023 9 18 Anthos Therapeutics Abelacimab
Ⅱ AZALEA-TIMI 71 DOAC FXI

DNA/RNA

2010 2015 2020

2010 2008 2011 2008 2011 2008 2015 2015

2013 2011 2009 2012 2009 2012 2018 2011

RE-LY ROCKET-AF ARISTOLTLE ENGAGE-AF PACIFIC-AF



residual recurrence risk of ischemic cerebrovascular 
events, R3ICE R3ICE

CANTOS -1β IL-1β Canakinumab
CANTOS CIRT

COLCOT LoDoCo2
COPS

12

◼

CANTOS C
>2mg/L

CIRT

COLCOT 30 ( )
23%(5.5% vs. 7.1%)

LoDoCo2 (0.5mg/d) 31%
(6.8% vs. 9.6%)

CHANCE 3 AIS TIA
hsCRP ≥2mg/L

24

CONVINCE IS (mRS≤3)
TIA

ITT

2017

2018

2020

2020

2024

2024

RCT CONVINCE LoDoCO2 COPS COLCOT LoDoCO
CONVINCE 80.6% 27%



LDL LDL HDL

eNOS NO
eNOS NO NADPH

-

ox-LDL

-β

◼

1/5

1973 A HMG-CoA

1987 FDA

1980s~2000s

2006 SPARCL
TIA RCT SPARCL 80 mg 6

TIA 4.9 16%

2020 TST / LDL-C

TST LDL 100+/-10 mg/dL LDL 70 mg/dL 22%

SPARCL TST

95% LDL-C

——

HMG-CoA 10-20mg

STELLAR 6 LDL-C 10mg LDL-C 46%

METEOR-China (ICVD) 20 

mg/d 2 (CIMT)

HDL-C LDL-C



21 10 9
PCSK9 PCSK9 PCSK9

LDL-C

◼

2/5
PCSK9 6 PCSK

PCSK9 

PCSK9 2024 11

NMPA

2018

2019

2023 siRNA

2023

2024

2024

6 PCSK9 5 PCSK9 PCSK9
LDLR PCSK9 LDLR LDLR PCSK9 LDLR

LDL LDLR LDL-C FDA PCSK9

siRNA PCSK9 mRNA PCSK9 LDL-C
LDL-C LDL-C

LDL-C

FDA PCSK9 ——

LDL
LDL-C

III

LDL-C
ODYSSEY 

EAST LDL-C

siRNA ——

III

III 330
LDL-C 57.2% 2021

90 LDL-C
40.2%

TEAE



2018 11 AHA REDUCE-IT

9 PCSK9 PCSK9 RNA siRNA a ASO
LDL HDL

CETP CETP
LDL HDL Obicetrapib III
2026

◼

3/5

LDL

Evinacumab ANGPTL 3 VLDL

Volanesorsen Apo C3 VLDL

Obicetrapib CETP LDL HDL Ⅲ

Olezarsen Apo C3 VLDL Ⅲ

Olpasiran Apo (a)  (a) Ⅲ

Lerodalcibep PCSK 9 LDL Ⅲ

MK-0616 PCSK 9 LDL Ⅲ

Pelacarsen Apo (a)  (a) Ⅲ

ARO-APOC3 Apo C3 VLDL HDL Ⅲ

AZD-0780 PCSK 9 LDL Ⅱ

Vupanorsen ANGPTL 3 VLDL Ⅱ

ARO-ANG3 ANGPTL 3 VLDL Ⅱ

Muvalaplin Apo (a)  (a) Ⅱ

AT04A PCSK 9 LDL Ⅰ

ACL ANGPTL3 3 Apo:

2024 11



2023
<140/90 mmHg (Ⅰ A ) 2016 2 IRIS

Aprocitentan A/B
GLP-1

◼

4/5

1/2 2024 11

1 Osilodrostat(LC1-699) CYP11B1/2 Novartis & Recordat

2 Finerenone MR Bayer

3 Aprocitentan ETA+ETB Actelion & ldorsia & Janssen 
Janssen Biotech

4 S086 AT1+NEP

5 KBP-5074 MR Ⅲ KBP BioSciences

6 HCP1803 unknown Ⅲ Hanmi Pharm

7 Ralinepag PGI2 receptor Ⅲ Pfizer

8 R-639 ETA Ⅲ Novartis & Roche

9 Baxdrostat(CN-107) ALDOS(CYP1182) Ⅲ CinCor Pharma & AstraZeneca

10 MLS-101 ALDOS(CYP1182) Ⅲ
Mineralys Therapeutics 8Mitsubishi 

Tanabe Pharma

11 AJU-C52L AT1R+NCC+VDCCs Ⅲ Aju Pharm

12 Zilebesiran(ALN-AGT) siRNA AGT Ⅱ Alnylam Pharmaceuticals & Roche

13 IONIS-AGT-LRx ASO AGT Ⅱ lonis Pharmaceuticals

14 CYT006-AngQb Ang Ⅱ Ⅱ Kuros Biosciences

15 PMD3117-AngQb Ang I Ⅱ BTG

16 SLV-306 ECE2 Ⅱ Abbvie

17 AR9281 EPHX2 Ⅱ Arete Therapeutics



18 BW-00163 siRNA AGT I

19 ACT-050089 ETA+ETB Ⅲ Actelion & Roche

20 Firibastat gp160 Ⅲ Quantum Genomics SA

21 LFF-269 ALDOS(CYP1182) Ⅱ Novartis

22 SPP-635 Renin Ⅱ Novartis

23 TBC-3711 ETA Ⅱ Pfizer

/

1 Teplizumab CD3 FDA Sanofi

2 Sotagliflozin SGLT2 PMDA Lexicon Pharma

3 GLP-1 FDA/NMPA nova nordisk

4 Tirzepatide GIP/GLP1 FDA/NMPA Lily

5 Imeglimin unknown PMDA Poxel SA & Sumitomo 
Dainippon Pharma

6 Alefacept CD2 Astellas

7 Efpeglenatide GLP-1 Ⅲ
Sanofi & Hanmi 
pharmaceutical

8 Cagrilintide Ⅲ nova nordisk

9 PBI-4050 AMPK Ⅲ Prometic

10 RVT-1502 Ⅱ Metavant Sciences

11 AZD4017 11β-HSD1 Ⅱ Astra Zeneca

12 TTP399 GKA Ⅱ vTv Therapeutics

13 PF-06835919 (FK) Ⅱ Pfizer

14 Tolimidone(MLR-1023) Lyn Ⅱ melior pharmaceuticals

2024 11

◼

5/5

2/2 2024 11



•
•
•

•
•

•

•
•
•

•
•

•
•
• /

• • • •

• •

◼

1/2

3 3mL

Puy, L., Parry-Jones, A.R., Sandset, E.C. et al. Intracerebral haemorrhage. Nat Rev Dis Primers 9, 14 (2023). https://doi.org/10.1038/s41572-023-00424-7



◼

2/2

1 INTERACT 2 2013 0-6h

2 ATACH-Ⅱ 2016 0-4.5h

3 INTERACT 3 2023 0-6h (130-140mmHg)

4 INTERACT 4 2024 0-2h (2 )

5 TICH-2 2018 0-8h 7
HE

6 STOP-AUST 2020 0-4.5h 3 HE

7 TRAIGE 2021 0-6h 3 HE

8 STOP-MSU 2024 0-2h 2

9 DFO 2019 0-8h 7
HE

TICH-2, STOP-AUST TRAIGE
2024 4 Lancet Neurology STOP-MSU 2

INTERACT3 130-140mmHg
2024 ESOC

INTERACT 4 2

deferoxamine mesylate, DFO
2019 Lancet Neurology i-DEF DFO

90 -1 S1PR 3- -3-
A
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◼

HICH
AVM CEA

◼

◼

•
•

•
•

•
•
•
•
•
•
•
•

•
•
•
•
•
•
•
•

Clipping of Anterior Circulation 
Aneurysms: Operative Instructions and Safety 
Rules for Young Cerebrovascular Surgeons. 

Safety and Efficacy of Stent-assisted 
Coiling in the Treatment of Unruptured Wide-
necked Intracranial Aneurysms: A Single-center 
Experience. 



◼

1941 1981 1990

1940s ~ 1970

1970 ~ 1990

1964 1974

1990 ~ 

1991 202020151980 1997 2007 2011

MedTronic

Moret

3D-DSAZeumer

Charles 
Kerbers

Ser-
binenko

-

AIS

Penumbra

20 20

( ) ( )



◼

•

•

•

•
•
•
•

•
•

•

•

•

FD

•

•
•
•
•
•
•

•

•

•
•

•
•

• FD

• FD

•

FD

FD

FD
FD



◼

AIS 69.6%-72.8%

• 6

• 4.5
IVT

•
•
•
•
•

•
•

•

•

•
•
•

• CTP

AIS
• CT

AIS

•
•
•
•

•
•

•

•

•

•

Y
• 6-8

•

•

•

•
•

•

•

•
•

+



Silk-Balt Fred-Microvention Tubridge-

Surpass Streamline- Tubridge Plus- Pipeline 
Classic-

Surpass Evolve- Pipeline Flex-

Pipeline Shiled-

MIROR LATTICE-

◼

◼

1) 2)
1) 2) 3) 4)

FDA

Targe 2010

Target Long 2011

Target Nano 2012
1

1.5 360

Target 3D 2014

Target XL 2016 Target-10 2
50

NMPA

NUMEN 2020

NUMEN 
Silk

2022

0+S

◼

Surpass Evolve Surpass Evolve( )

2022 10 NMPA

Excelsior XT-27

Evolve

64

15 /mm²

Tubridge Plus

Tubridge

DFT

3D 6D 0.027

48/64



◼ ——

NMPA

◼

EPIC Pro

EMBOVACTM
血栓抽吸导管

•

• EMBOGUARDTM
12 III

EMBOVACTM

•

➢

➢

➢

➢

➢



◼ ——

NMPA

◼

Starck 19851985

2002 René Chapot

2011 D-H Kang 2011 Forced Arterial Suction Thrombectomy FAST

2013 Turk 2013 A Direct Aspiration First-pass Technique ADAPT

2018 Aquila S Turk 2 COMPASS ADAPT

AXS Vecta——

NMPA AXS Vecta

8

◼

COMPASS

➢

试验目的

试验结果



◼

1 Ⅰ B FD

2 Ⅱ B
FD

1 2016 56 9 (16%) 6 (11%)
3 (5%)

2 2018 57
21.1% 12.3%

3 2018 53
9

14.5% 3 ;
2

FD

FD

/ FD

FD

Microvention Woven EndoBridge

Stryker 



24h

9 24 24h

SELECT Late EVT 24h

24h LATE-MT

◼ 24

ClinicalTrials

LATE-MT

EVT

90 38.1% 10.4%

10.1% 1.8%

EVT 24h

301

17

M1 M2

LATE-MT AIS
1:1

SELECT Late EVT
24h

47

AIS 24

• 15

• 24
AIS LATE-

MT

• 2021

• EVT EVT

Boston Scientific



DISTAL ESCAPE-MeVO
RCT

◼

ClinicalTrials

1 DUSK 2024 321
M3/M4

A2/A3 P1/P2 EVT

2 PLATO 2023 1,023 P1 P2 P3
EVT

3 TOPMOST 2021 184 P2 P3 EVT

• M2 M3 A2 A3
P2 P3

•

• (EVT)

DISTAL

EVT (BMT)
BMT

90

• BMT EVT BMT

• DISTAL EVT
BMT

ESCAPE-MeVO

90

530

90

DISTALS IDE TIGERTRIEVER 13
• 0.75-2.0

• TIGERTRIEVER 13 83% 1-2.5

DISTALS
Rapid Medical



5G 2024 5 5G

5G

◼ 5G

•

• /

CorPath GRX

95.7%

64.5%

78.2%

• 2021 VasCure

18.3km 1248km 5G Culotte

• 2024 5 St Michael’s Hospital Vitor Mendes Pereira

, , . [J].
, 2023



◼

EVD
EVD

• • •

• • •

•
•

•
• •

MISTIE MISTIE

MISTIE ICH

EVD

2020 EVD

69

rtPA rtPA 2

7
ml) Graeb

rtPA 13.38 13.90 3

28.48 17.65 5



◼ 3D
1/2

MRI

MicroAngioscope
2024 1 Vena Medical Ottawa Hospital

MicroAngioscope

1 2023 24

2 2023 33
FLOW 800

AVM

ICG 2007

DSA



◼ 3D
2/2

1 2019 177
90.8% 7.9%

35.2% 9.4% P < 0.001

2 2024 30

2
Ⅱa A

8

HICH MRHNT
47.36 9.16%

5.76 0.80
2

MRHNT HICH MIPD

1 2020 MARIN

•
•
• MARIN AR
• MARIN

2 2023 3D •
• 3D

MRHNT



◼

1/3

1 2015 233 13 5.6%
20 8.6%

2 2017 61 5 8.2% 2 3.3%

3 2021 98 14 14.3%

BGC

2023
BGC

Lone Star LS 38 LS
LS LS

BGC BGC

139 BGC BGC

MCA

ICA BGC

TICI 3 TICI 2b

BGC 63 73 6.8%

BGC 48 66 31.8%

TICI TICI 3 TICI 2b



◼

2/3

TCAR

TCAR

1 2019 TCAR 3,286
TFCAS 3,286

TFCAS TCAR

2 2020 TCAR 4,122
CEA 55,373

CEA TCAR

——Neva VS

NeVa VS
2022 9 9 FDA

VITAL Vesalio NeVa VS

30 74

NeVa VS 65.6%

29.4%

86.5%

CEA
CAS

TCAR

Synchron

Vesalio



◼

3/3

CereVasc eShunt

eShunt eShunt

eShunt

2021 1 CT 38 <20 cmH2O

2024 9
36-48
34.4 10.8 cmH2O 36

Symani
NanoWrist

20

2024 8 1 Medical Microinstruments Symani

HIFU
60-100℃

• HIFU

• 2013 MRgFUS
MRgFUS PD 100 μs DC 10%

HIFU

Medical Microinstruments



◼

—— 3

90%

No-Reflow Post-Recanalization in Acute Ischemic 
Stroke: Mechanisms, Measurements, and Molecular Markers
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MRI

MRI

◼

Cleveland Clinic

CT

CT
——

MRI

MRI
——

/

CT

NCCT

CTP

CTA

CTV CTV

MRI

MRI NCCT

DWI MRI

GRE
CT

SWI

MRA

MRV MRV

HRMRI

DSA --

TCD

◼

CT MRI

DSA

CT & MRI



◼ 3D- DSA

DSA X

DSA

DSA DSA

CMOS DSA/CT-DSA

2022 12 29 Bio-Robotic

uAngio 960

DSA

DSA DSA

digital subtraction angiography DSA
X

DSA

DSA

• DSA

•

Cydar Meical DSA
3D

DSA DSA



◼

1/2

1980 BMJ

1991 Stroke

1993 Lancet

MSU CT
B_PROUD MSU

BEST-MSU MSU EMS MSU
DNT 3

MSU AIS
MSU

MSU

2004

1996 BAC
FDA

2001

2005

2013

2017 4

➢

➢

➢

➢

2003 Stroke

CT+

2012 Lancet Neurology

MSU 76min

35min

2021 JAMA

B PROUD MSU

2021 NEJM

BEST-MSU MSU

door to needle time DNT
door-to-puncture time DPT 2023 10 1
28 1 40 1242

60 min
50% 45 min 50%



◼

2/2
DNT/DPT

RapidAI

RapidAI
RapidAI 100

AI
2021

iStroke
6 24

AI DNT 30mins

Hybrid Operation-Room, 

Hybrid-OR DSA CT MRI

2019 iSchemaView

RAPID ANGIO

DSA CT CTA RAPID

RAPID ANGIO

2021 NeuAngio-CT

CT DSA 60s

NCCT+CTP+CTA 90s DNT

10 DPT 15

CT
DNT DPT

CT

CTP/MRP
AHA/ASA ESOC MRP CTP

AI

CTA+CTP/MRA+MRP

AI

RapidAI

NeuAngio-CT



◼

MRI

MRI

73%

• Rizwan Ahmad Plug-and Play PnP MRI

• Facebook FAIR

FastMRI MRI 1

15

• Deep Resolve

70%

SMS

80%

CT MRI CT
CT MRI

MRI

AI CT MRI AI CT MRI

 CT

CT
CT

CT
AiCE GE TrueFidelity

 MRI

MRI MRI

MRI
ESU

0.23T 3T

AI

Deep Resolve MRI



◼

1/2
AI

AI

Yihao Chen European Radiology

NCCT



SAH 30% SAH 3-14 DCI
DCI AI DCI

SAH CT VASOGRADE

/ AUC 0.840/0.705 0.799/0.663 0.779/0.631

AI

Hsin Yi Chen

500 SAH DCI

71% 78%

•



HE HE
NCCT CTP ICH AI

20-30%
AI CTP NCCT



◼

2/2

Brain Age

MRI

Brain Age Gap, BAG

1  

• T2-FLAIR
15% BAG “ ”

2  

• neurocognitive disorder, NCD
18 36 NCD

BAG subcortical small-vessel disease SSVD
BAG

BAG 2

proportional brain age difference PBAD
≥12 PBAD

6 PBAD

  
        
          

   
         

        

           

                   
                

                   
                 

                      

                     
                    

                      
                    

+AI  
        
          

   
         

        

           

                   
                

                   
                 

                      

                     
                    

                      
                    

•
BAG 1

• BAG
BAG

• AIS BAG

• 15% BAG
BAG

• BAG 3
BAG NCD

  
        
          

   
         

        

           

                   
                

                   
                 

                      

                     
                    

                      
                    

  
        
          

   
         

        

           

                   
                

                   
                 

                      

                     
                    

                      
                    

Busby N, Newman-Norlund S, Sayers S, et al. White matter 
hyperintensity load is associated with premature brain aging. Aging 
(Albany NY). 2022 Nov 30; 14:9458-9465.

58
49.13

WMH  0.694 cm3

61
66.97

WMH 14.174 cm3



PDW T2W

3T

7T

◼

cerebral small vessel disease CSVD
CSVD

CSVD CSVD

CSVD white matter hyperintense WMH
lacunes cerebral microbleeds perivascular space PVS
summary small vessel disease score cortical cerebral microinfarct 2013 Lancet Neurology

STRIVE 2023 STRIVE-2
DTI DKI

arterial spin labeling ASL MRI functional MRI positron emission computed 
tomography CSVD

0.5mm

30~300μm

6-8μm

50-
200μm

……

CSVD

C
S
V
D

➢ 7T MRI MRI
7 T

7T MRI 1.5T 3T MRI

➢

Optical Coherence 
Tomography Angiography, OCTA

OCTA CSVD

, . MR [J].
,2020,34(09):142-144.

3T 7T PDW T2W



◼ 24
1/2

CT/MRI/DSA

2023 ≥50% 
ASCVD I C

Transcranial doppler, TCD

Transcranial color code sonography, TCCS

TCCS

Contrast-enhanced transcranial color coded sonography, CE-TCCS

functional ultrasound imaging, fUS

Langevin

MUSE Lab

élian Bimbard. Accessing the encoding of sounds in the auditory cortex using 
functional UltraSound. Neuroscience. Université Paris sciences et lettres, 2019. English. ⟨NNT : 
2019PSLEE054⟩. ⟨tel-03036931⟩



◼ 24
2/2



Focused ultrasound, FUS





TCCS
HIFU



Transcranial ultrasound stimulation, TUS
TUS



Ultrasound Brain-Computer Interface, uBCI

24

2024 ——
2 2 2mm³ pH
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FIB C CRP Hcy D- D-dimer

◼

FIB
CRP C hs-

CRP CRP Hcy
D-dimer D-

dimer

C
C-reactive protein CRP CRP CRP

Fibrinogen Fib FIB FIB

C
High-Sensitivity C-Reactive Protein hs-

CRP RP

CRP hs-CRP

low-density 
lipoprotein cholesterol, LDL-C

LDL-C LDL-C

D- D-dimer D-dimer D-
dimer

Homocysteine Hcy Hcy

◼



1 Hcy

Homocysteine Hcy

Hcy • Hcy
Hcy

A2
Lipoprotein-associated 

phospholipase A2 Lp-
PLA2

LDL

•
Lp-PLA2

• Lp-PLA2

• Lp-PLA2
hs-CRP

15 Growth 
Differentiation Factor, 

GDF15

GDF15 •
•

D-dimer CRP -6 IL-6

Hcy A2 Lp-PLA2 15 GDF15

◼

2 A2 Lp-PLA2

3 15 GDF15

Hcy Hcy 1.71

Hcy Hcy 1.24
Hcy Hcy

Lp-PLA2

Lp-PLA2
mg/L 141.56 164.5

Lp-PLA2

Lp-PLA2

GDF15

GDF15
ng/L 656 1594

GDF-15

GDF-15 NIHSS

GDF-15 NIHSS



MMP9

MMP-9 MMP-9

MMP-9

◼

-9 Matrix Metalloproteinase-9 MMP9 RNA OGDH Circular RNA 
OGDH CircOGDH GMEX

GMEX AIS

CircOGDH

- CircOGDH RNA
CircOGDH

- CircOGDH

MMP-9

BBB

MMP-9

GMEX

GMEX point-of-care JY-1000 PCR Ⅲ

Ⅲ Ⅱ GMEX 1.5
GMEX

GMEX

• 2021 5 GMEX Stroke&Vascular Neurology SVN

GMEX

• 2021 10
NEJM CHANCE-2

II

GMEX

• 2022 10 GMEX

2022



END HT

MBE

Oxidized Low Density Lipoprotein, Ox-LDL

2023

Ox-LDL

◼

2018 Neurology
Ox-LDL TIA

90 1
Ox-LDL TIA

3688
OxLDL LAA

SAO
OxLDL

Ox-LDL MPO
A2 Lp-LPA2

1984
Ox-LDL
Ox-LDL

LDL

2010
Ox-LDL

Ox-LDL

2020
Ox-LDL

Ox-LDL

Ox-LDL
COVID-

19

2000
Ox-LDL

Ox-LDL

2015
Ox-LDL

Ox-LDL
Ox-LDL

2023
Ox-LDL

Ox-LDL

OxLDL

Ox-LDL



PSD

PSD 40% 50% 1 1 34%

PSD

◼

5- 5-
hydroxyindole acetic acid 5-

HIAA

5-HIAA PSD 5-HIAA
PSD

brain-
derived neurotrophic factor

BDNF

BDNF PSD BDNF PSD

(serum 
neurofilament light 

chain,sNFL)

sNFL sNFL 3

C-
hypersensitive C-reactive 

protein hs-CRP

hs-CRP C PSD

Homocysteine Hcy
Hcy PSD

(Neopterin,Npt) Npt 6 PSD

serum ferritin
SF SF PSD

Uric Acid UA UA PSD

D Vitamin D  VD VD PSD

malondialdehyde MDA MDA PSD

+ +
+5- +

B
PSD AUC 0.961

C16:0 C16:0
C16:0 PSD

PSD AUC 0.802 SDS
(r=0.949)

C16
C24

C16 C24 C16/C24

C16
C16

sNfL

General Hospital Psychiatry
sNfL 3

PSD
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◼

200
70%~80%

AI

/

•
•

•
•

•
• AI

•
•

•
•

•
•

• BCI
•

•
•



◼

1/2

90%
30% 6% 5%

1

The Lancet
11.5% 42.4%

24 7 7 -3 3-6 6



◼

2/2

Cumming Bernhardt
1 24

Ⅱa A 2
45 Ⅱa B

Cumming 2011

Antje 2012 24h

Bernhardt 2015 3

Zhang 2016 24 48h 2 3

Langhorne 2017 24h

Bernhardt 2020

Marek 2024 ICH

WristMotus

Gait Trainer GT Ⅱ

HUMAC NORM

RetourFortis  SW

MindMotion PRO 
®

Sentactics

VR



◼

1/2

2

73.5%
/

52

/



◼

2/2

VR

VR

REAL Immersive System

2019 3 FDA REAL 
Immersive System VR

HTC VIVE

TherapyView

ExoMotus / 

ExoMotus



◼

1/3

PSD PSA 5⁃ 5⁃ ⁃ NE
5⁃HT

PSD 2
9% 34%

PSA 13%~27%

tPBM

tDCS

TMS

tFUS



BCI

BCI
BCI

BCI BCI
BCI

BCI DBS

BCI

tDCS
TMS TMS A

Li 8 412 tDCS
(P < 0.00001) P=0.01

SAINT
TMS

SAINT 32 29
N=14 N=15 SAINT 4

MADRS 52.5% MADRS
11.1% SAINT

◼

2/3



◼

3/3

pseudobulbar affect PBA PBA

Stroke ALS AD PD MS

TBI 1/3 PBA PBA

PBA PBA

DM/Q Nuedexta® PBA PBA

DM/Q Nuedexta® Avanir Pharmaceuticals, Inc. 2011 FDA ALS MS PBA

PBA DM/Q σ-1 N- -D- NMDA DM Q

DM PBA PBA Nuedexta®

PBA

• ALS/MS III STAR 12 /

24.7% & 23.7% & -46.5% 95% P 0.00001

CNS-LS 8.17 & 8.24 & -5.72 Day 84

• Nuedexta® PBA IV PRISM II

CNS-LS 90 7.67 PBA 30 90 61.3% 78.5% P<0.001

Nuedexta® 2015 1 PBA

MTS-004

MTS-004 I

/ Cmax AUC0-t Nuedexta®

MTS-004 III

ALS

2024

MTS-004 Nuedexta®

PBA PBA

MTS-004 /

PBA

15,00

MTS-004

MTS-004



◼

1/2
AI

AI

AI

AI AI
VR

AI

Rahman S, Sarker S, Haque AKMN, Uttsha MM, Islam MF, Deb S. AI-Driven Stroke Rehabilitation Systems and Assessment: A Systematic Review. IEEE Trans Neural Syst Rehabil Eng. 
2023;31:192-207. doi: 10.1109/TNSRE.2022.3219085. Epub 2023 Jan 30. PMID: 36327176.

1.

2.

4.

3.

5.

4.3.2.1.
/

VR

AI



◼

2/2
AI VR AI

AI VR

AI VRehab
AI

AI VR
AI VRehab

VR
AI VR

AI

AI

AI

AI

AI VR

2023 4 Fugl-Meyer
FMAUE 23-38

Weibo 2022
mRehab

2

Aprile 2021 51

Enjie Ghorbel 2020

10

5

Ho 2019
100 7 VR +

NIHSS Rankin Scale mRS

Adie 2016
240 VR WiiTM

6 ARAT

AI

AI
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◼ iPSC

•

•

induced pluripotent stem cells iPSC iPSC
iPSC

2003

1867

2018

2009 27

2011
2011

iPSC IIT

• Eto Koji iPSC

• Kwang-Soo Kim iPSC

• Takayuki Kikuchi iPSC

2021 iPSC-CAR-T Fate Therapeutics FT-819 FT-819 iPSC

CD19+ (CAR)T

COVID-19

2020 Nature iPSC Nature iPSC

2023 iPSC Heartseed iPSC HS-001 I/II

VX-264 1

2016 iPSC Cynata Therapeutics iPSC MSC

CYP-001 GVHD

2024
2024

2006 iPSC Cell

2012 2012 ·

iPSC



•

• (1) 

• (2) 

• (3) 

• Smad

• LCTOPC1

• ALS AstroRx
1/2a ALS

•

• 81.48%
•

•

• Ⅰ/Ⅱ

• COPD
C CRP

• Cell & 
Bioscience HADSC-NCs

• HDL LDL
RLP

• 2009

• 2015

◼



◼ 1/2

/
48 h
96 h

I

I

MRI/CT
1 I

≤72 I

NA

6 60

/

I

GD-iExo-
003

1
7 I

ADSCs 6 10 I

hNPC01
6 - 60

I

UMC119-
06 I

UMSC01

36 h

MCA M1 
M2

MRI

I

CDE

2024 11



◼ 2/2

Neuroncell-
EX

4 II/III Cytopeutics 
Sdn. Bhd.

CTX0E03 
neural stem 

cells

6 5

II ReNeuron 
Limited

SB623 NA

MCA

6 60

II SanBio, Inc.

MultiStem II Healios K.K.

Allogeneic 
adult 

mesenchy
mal bone 
marrow 

stem cells

6
CT/MRI

2 I/II
Stemedica Cell 
Technologies, 

Inc.

JTR-161 I/II Teijin Pharma 
Limited

Cordstem-ST I/II CHABiotech 
CO., Ltd

CTX0E03 
neural stem 

cells

NA

6 5

I
Division of 

Clinical 
Neurosciences

clinicaltrials.gov

2024 11



iPSC ALF201

iPSC I
ALF201

ALF201
30 NHISS

EPCs Ⅰ

iPSC

iPSC

iPSC

GMP

Exo 30 200nm

Hours                          days                          weeks                                                           months

                                                                                                                  

EPCs

EPCs
EPCs

1. ≥18 ≤80 2. MRI

≤7 3. NIHSS ≥6 ≤24
27

◼ iPSC

iPSC

iPSC I 180



1978

1961

2013

mRNA RNA Sydney Brenner mRNA

Zamecnik RSV Antisense 

oligonucleotides ASO

1998 ASO ASO Vitravene Ionis FDA Nature RNAi

2010
• Alnylam RNAi

• mRNA

• CRISPR-Cas9 mRNA

• ASO Mipomersen FDA

2022

2020
• RNAi Patisiran Onpattro FDA

RNAi

• Pfizer/BioNTech Moderna mRNA

2023 2023 · ·

mRNA

2017 mRNA HIV mRNA HIV mRNA-LNP

Arrowhead RNAi

2024
Argo Biopharma RNAi

2024 miRNA 2024 · Victor Ambros

· Gary Ruvkun microRNA

-siRNA Avidity AOC 1001 1/2 siRNA

100% DMPK

mRNA-

◼

siRNA



◼

DNA RNA

RNA(mRNA) (ASO)
RNA(siRNA) RNA(miRNA) RNA(saRNA) (Aptamer)

siRNA mRNA ASO mRNA
miRNA

mRNA mRNA mRNA
mRNA mRNA

siRNA ASO
IL-6

siRNA

miRNA

miRNA

(BBB)

✓

✓

✓

✓ BBB



◼ 1/2

SRSD107 mRNA / I

BAY 2976217 ASO / I Vetter Pharma

Mivelsiran siRNA

2.0 CAA
CAA

E693Q (APP) II

DTRI-031 ASO
-

24 II Basking Biosciences

ApTOLL NIHSS ≥ 8 ≤ 25
mRS 0 - 2

I/II AptaTargets SL

Rondaptivan pegol ≥ 18 I Band Therapeutics

siRNA

LDL-C ≥100 
/ <190 /

≤400 mg/dL 10 ASCVD < 
7.5% 90

III

Pelacarsen ASO

a ≥ 70 mg/dL

≤ 10 ≥ 3
≤ 10

≥ 3

III

Olpasiran siRNA
(a) 18 60

a ≥ 70 nmol/L ≥ 27 
mg/dL

I

Vupanorsen ASO

≥ 90 mg/dL

BMI 17.5
35.0 kg/m2 50 kg

110 

I

2024 11

2024 11

clinicaltrials

2024 11



◼ 2/2

Vupanorsen siRNA I

VSA003 siRNA

BMI 18.0~28.0kg/m2 ICF
4

BMI TG>100mg/dL
LDL-C>70mg/dL 1.81mmol/L

I

siRNA

≥18 ≤75 LDL-C≥130mg/dL
3.4mmol/L <190mg/dL 4.9mmol/L

≤400mg/dL 4.5mmol/L
ASCVD

III

VSA001 siRNA
TG≥10mmol/L ~880mg/dL FCS

TG 1000mg/dL
1

III

TQJ230 ASO LDL-C LDL-C III

SYH2053 siRNA
LDL-C≥100mg/dL 2.6mmol/L

<190mg/dL 4.9mmol/L TG≤400mg/dL 4.5mmol/L
TC<278mg/dL 7.2mmol/L

I

SRSD101 siRNA
1.81mmol/L 70mg/dL ≤ LDL-C

≤4.91mmol/L 190mg/dL
≤4.52mmol/L 400mg/dL

I

SGB-3908 siRNA body-massindex,BMI 18.0~30.0kg/m2
≥50kg I

SGB-3403 siRNA BMI 19~35kg/m2
12 I

RBD7022 siRNA
LDL-C≥1.8mmol/L ≥70mg/dl

<4.9mmol/L <190mg/dl TG≤4.5mmol/L 400mg/dl
TC<7.2mmol/L <278mg/dl

I

LY3819469 siRNA a[Lp(a)]≥175nmol/L III

Kylo-11 siRNA (a) , Lp(a) 30~90mg/dL 75~200nmol/L I

JS401 siRNA

TG≥1.1mmol/L 100mg/dL ≤5.0mmol/L
450mg/dL LDL-C 1.8mmol/L

70mg/dL 2 I |

BW-00163 siRNA BMI ≥18 ≤32kg/m2 >50kg I

BW-00112 siRNA
TG≥500mg/dL 5.6mmol/L ≤4000mg/dL

45mmol/L
TG≥500mg/dL 5.6mmol/L

II

AZD8233 ASO -2 LDL-C≥90mg/dL 190mg/dL I

AMG 890 siRNA Lp a ≥200nmol/L-
≥2 Lp a III Amgen

A24110He ASO TG ≥1.1mmol/L 100mg/dL
≤5.0mmol/L 450mg/dL I

Apotek Produktion & 
Laboratorium|Lipigon 
Pharmaceuticals

clinicaltrials CDE



ApTOLL DNA Toll 4 TLR4 TLR4
ApTOLL

ApTOLL

ApTOLL 1b/2a APRIL APRIL 1b/2a
ApTOLL 6 EVT

* NIHSS [NIHSS] 5-25; 0-42
Rankin 3 5 6

TQJ230 RNA TQJ230 (a)
(a) (a)
II TQJ230

TQJ230 (a)

TQJ230 III
TQJ230

TQJ230 III

◼

1 N=36 2 N=36 N=47

ApTOLL ApTOLL

0.05mg/kg 0.2mg/kg 0.025mg/kg - 0.2mg/kg

- 22.50% 4.76% 16.98%

46.00 23.50 44.00

NIHSS 8.00 3.00 7.00

Rankin 3.00 2.00 3.00

6 0.2 mg/kg ApTOLL
90

6 TQJ230 ( 20 mg )

Lp(a) - 80% 6%

6 TQJ230 ( 20 mg )

LDL-C (mg/dL) - 16.4mg/dL - 1.2mg/dL

Lp(a) ≤50 mg/dL 98% OR = 1124.6

Lp(a) ≤30 mg/dL 71% OR = 347.0

OxPL-apoB - 88% + 14%

OxPL-apo(a) - 70% - 20%

* Lp(a) (a)  LDL-C,
OxPL-apoB, OxPL-apo(a) B, (a)  
OR, OR > 1

APO(a)-LRx Lp(a)

APRIL I/II ApTOLL EVT



◼ 1/2

◼

+

……

……

◼

1970s-1990s

1962 Wacław Elisabeth Szybalski Ca2+

DNA HPRT HAT

1989

1991

2013

DNA

Rosenberg

NIH 2
ADA

CRISPR-Cas9 Jennifer CRISPR-Cas9

Adstiladrin Roctavian Hemgenix Upstaza

2012 AAV Glybera

2022

2023 Krystal Biotech Vyjuvek I HSV
DEB VII

2016 BE David Liu DNA
——BE



◼

2/2

◼

PTBP1 NeuroD1 Ngn2 Ascl1
Ge

AAV NeuroD1 90%

Talifu Z, Liu JY, Pan YZ, Ke H, Zhang CJ, Xu X, Gao F, Yu Y, Du LJ, Li JJ. In vivo astrocyte-to-neuron reprogramming for central nervous system regeneration: a narrative review. Neural 
Regen Res. 2023 Apr;18(4):750-755. doi: 10.4103/1673-5374.353482. Erratum in: Neural Regen Res. 2023 Sep;18(9):1907.

◼ ——

NXL-001
NeuroD1 AAV

NXL-001

2024 5 ASGCT

MCAO
NXL-001



◼

Blood–Brain Barrier 1/2

•

•

-

/

1

(ASO) siRNA

siRNA

2 (RMT, receptor - mediated transcytosis) BBB BBB

-

transferrin 
receptor TfR

Insulin 
receptor IR CD98hc

1 Low 
density lipoprotein receptor-related 

protein 1 LRP1
melanotransferrin 

MTf
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