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CEREBROPRO

TREATMENT PERSPECTIVES
IN STROKE
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Cerebroprotective Treatment Perspectives
in Stroke
Prof. Dr. Adam Kobayashi
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FeeiAn stroke Uszanm 101 dusieilan way 1 Tu 4 veq
Ussnsnaustony 25 Tiuld 1A stroke Tuudothation 1 s
lugie@in  mssnwUislsaviaenidionauesniaden (ischemic
stroke) ¥ildthensilavaeniden (recanalization) ilelvidon
annsanduanidssauesduiivinidenliisiilandenisaans
Aulden (thrombolysis) waznisldaisaruvasnidsnduss
(mechanical thrombectomy) %ﬂﬁﬂizﬁ%%mﬁlumﬁmmgq il
Fonanunsanduandesanesduiiviadenldfeiesar  80-90
agnilsionu degannmslengiofinuainnssiusin 5 mMsfine
luguuuu RCT luisesUszanduavesnisinuidionisii

endovascular thrombectomy Iuﬁﬂw large-vessel ischemic
stroke Wisuiufiunsinuwanasgiu wadwsnisinw a fuil 90
Wuﬁﬂu’auﬂﬂ’mﬁ modified Rankin Scale (mRS) Wiy 0-2
fduuiieeioeay 46 Tng number needed to treat (NNT)
flagammstionmmannlugtheds mRS anaseehatos 1 suei
firwhiy 2.6 MnuansAnwiluandiisiuin masnwiluilagdu
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luglhe ischemic stroke
I§inswasuuasundalunssnuanie  ischemic  stroke
910 “neuroprotection” U “cerebroprotection” losan
Liflssmadusvamuiuiisndufeddsunsunilemnarudioms
wion1saneresadUsyay dridudmneddyesaueii
sudusiodlianuaulafio blood-brain barrier integrity &wn
permeability 84 blood-brain barrier \#evnefazdsnanoauasls
W wenani Yadedug wu msdhiau nmzniensendindy
NM9LAR excitotoxicity wagnsiia apoptosis Aneluanssi
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\Ju neuroprotection é'iy’aLwiaﬁmuﬁaﬂﬁ]ﬁgﬂ’umuslmgﬁuma"ﬂ,u
nsuanslszdnsualunisinemisaddnudliterviselinazuans
Uszansuadinludnivaassiny Feaummeraiinaineiudazesin
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Fien delsanaenidenaussuenainazneliiinanudemedeaues
%30 acute injury WAl uRdsasHasan1sANeveITadUsTamluALDS
waznIEau vascular response wagn1sdniauluiaisienn suds
fiwansedu brain plasticity nendsanesldiuuiaduaudidu
fatu nagnslunisdnwidiseiiifinalniivainuateTainasld
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Stroke Treatment Academic Industry Roundtable
(STAIR) X Consortium Fladianuneneu@nen neuroprotective
agents fifiogAuuarvialvidiothuldidu adjunctive treatment
dWSU reperfusion therapy wazuuzihliiinisidsudienuain
“neuroprotection” W “brain cytoprotection” %se “cerebro-
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Anfuauesilonslsaaendonaveddersdmaubty - uenani
STAIR X Consortium &sldatiuayunsinwiidinalnniseangud
fivainvate vide pleiotropic effect ifieuntloaeaduszam
dednamzavesaienty?

Cerebrolysin  Hueniifiteuddlulsanasndonauasiivnin
finauautifdu “Cerebroprotection” lnsfinalnnisesngnid
wanvae (multimodal effects) ldun guisunisdniau
anseueen@nd wagdewiin blood-brain barrier integrity Tu
fifin acute ischemic stroke Tnseonguiiluszezidsunduuay
sveriiin neuroregeneration vliin15lE Cerebrolysin Tuns
neuiRudunanuiasiinnulaendelunislireuties
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Single target agents are unsuccessful
Multiple effects of Cerebrolysin in the NVU during Reperfusion Injury
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Reperfusion
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. Anti-inflammatory effect
e (Alvarez et al. 2000, Teng et al, 2021)
. Antioxidant effect
(SUGITA, et al. 1993)
. Improved BBB Integrity
(Teng et al, 2021)
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ANsAne CREGS-2 Tne Vosko wazaauy (2025)° Wunisfinw
UsgdnSravea Cerebrolysin lugUas moderate ischemic stroke
ﬂ’]iﬁﬂﬁfﬂﬁﬁﬂugmmu prospective comparative effectiveness
study AseUAgUALNSINN AN ITIUIUES 1,865 518 Tu 16 Usewe
warfiasamadnsluiSoswes functional recovery TnsiUsauiiou

Usyandwaves Cerebrolysin ¥uim 30 mL fetu Hunar 10 u
WisuWeudumssnwanasguiiesedgiaudes  whiguuuunisaing
alalldvnsfnsuuuduiomnduneumssidussdouisite
ilagin  ueasnislinisshendanulndiAssiunissnulu
N9 UA Asnwisinsld non-parametric multi-level
stratification #NUNENN15U83 Good Research for Comparative
(GRACE) dm3ufillasil stroke annouvide
finmsywwanmegneunth (mRS>1) fAazgndneanainnsing
uay mmiwmmﬂmm NIH Stroke Scale (NIHSS) score EJEJ
i 815 mmmmumwmmaaasJ’Lumiﬂﬂmmmu 1,695 318
Amdudesaz  90.9 Suaqmmuwmﬂmaaﬂmamsmmmwm
QﬂasmL‘mimmiﬂﬂwﬂuﬂqwlmsu Cerebrolysin wagnguAIuAN
f&nwaziugiuiliunndrsfuludesvennaniodadoides
Tnefiszozianadondan stroke onset auldsunisshwisilu
Tsangunawiiu 11.2 $alus wedwdndnvesnisanwiifiansan
mRS A¥uil 90 wdaniAin stroke wuINALTLIFU Cerebrolysin
lﬁﬂiv?m%ma‘Luﬂ"|i%’ﬂmﬁﬁﬂ’i'}ﬂdummmaemﬁﬂfaﬁ’]ﬁm (MW
0.6157, 95% (CI:0.5910-0.6404; p<0. 0001) LLa‘“LJJE)‘VI’] subgroup
analysis Iuwﬂw‘wm baseline NIHSS dausi 8-15 ﬂwmwmuiwm
Cerebrolysin Wians¥nwimiloninguemuauauiu Wefiansan
ﬁﬂd’suﬁﬂw‘ﬁﬁ functional independence %38 mRS 0-2 i
Sufl 90 (MW 0.6701, 95% C1:0.6345-0.7057; p<0.0001) Wie
mRS #ufl 90 lungu thrombolyzed patients (MW 0.5723,
95% C0.5091-0.6350; p=0.0248) lneffiheillisugaaeauidon
Anwdudaeay 17.6 Anuin Cerebrolysin Tdnadnsnssnunly
Tuidmaieatu wasiiefia1san Ordinal Montreal Cognitive
Assessment (MoCA) &sUsziliu cognition 715U 90 (MW 0.5530,
95% C1:0.5282-0.5778; p<0.0001) Ainuinn3slsk Cerebrolysin 1u
add-on therapy laUsgleilmiloniinissnwunsgiuiieseens
Jien Cerebrolysin 3sflusgleniluiSowes neuroregeneration
wanannsidu cerebroprotective agent MNU’JEJ acute ischemic
stroke  iflA21uguLsIUIUNAN Imawmiﬂﬂmu%swa nalu
mﬁimmiamaaw 129 Yu warlinuornslifisUszasaiisuuss
NnY7

Effectiveness

Primary outcome measure

MRS (0-6), DAY 90, DATA AS AVAILABLE, MULTILEVEL CASE-MIX STANDARDIZATION, ALL STAGES

Stratum / Subgroup

Mann-Whitney Statistic (MW) mMw

95,00%-CI N1/N2 P

Baseline NIHSS 8

Baseline NIHSS 9

Baseline NIHSS 10
Baseline NIHSS 11
Baseline NIHSS 12
Baseline NIHSS 13
Baseline NIHSS 14 | e
Baseline NIHSS 15

Fixed Effects
Hedges-Olkin

Random Effocts
DerSimonian-Laira
Hardy-Thempsaon
Biggerstafl-Tweedie

Stochastic Ordering

|H

0.6327 (00,5893 10 0.6742) 225/ 213 0,0000
0.6501 (0.,6032 10 0.6945) 209/ 135 0,0000
0,5997 (0,5467 lo 0,6506) 162 /110 0,0002
00,6226 (0.5566 to 0,6848) 118/73 0.0002
0.6100 (0.5340 to 0.6815) 72/70 0.0035
0.6286 (0.5430 to 0.7075) 56 /48 0.0022
0.5645 (0.4655 to 0.6591) 47 738 0.1918
0.6173 (0.5316 to 0,6969) 80/39  0.,0054

0.6235 (0,6023 to 0,6446) 989/ 726 0.0000

06235 (0,6023 to 0,6446) 969 /726 0.0000
00,6235 (0.6009 to 0,6446) 969 /726 0.0000
0.6229 (0.6017 o 0,6441) 969 /726 0,0000

Wei-Lachin

LRI

0,6157 (0,5910 to 0,6404) 969 /726 0,0000
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=0,0000; P=0,9022

0.29 0,36 0.44 0,50 0,56
Favors Control

0,64 0,71

Favors Cerebrolysin

lesannsfinun CREGS  Aseuaguiitrsrumsinuiidunguiiaelsavasaidonanesiiuounn  Jafunsiuiurosinaes
aiAdevesnisfinuUsyAninases Cerebrolysin lugfuaslsanaanidenausstausenauiiagtu Wesnnistinisfnwunmdn
WnunefiAnyUszAvsuaves Cerebrolysin luszey hyperacute stage vi3elutng 24 Faluasnuesnisifin acute ischemic stroke 1y
AsAnw CERECAP Guvinlutianandidimnuddaieudifiisegldiunissnululsmenuia iauﬁwawmaﬁﬂmﬁuam5@Uiviasuﬁsum
n1514 Cerebrolysin vJu add-on therapy F3M33N¥I9NY thrombolysin Waz thrombectomy Vlﬂam’m]’mﬂwmmavv’l“ﬂam Fanan1nnis
Ainwn CREGS thiugnisidensnumnisumnzduduelsavaonidonauousarsiesnniy




CREGS - Closing an Evidence Gap!

HYPER ACUTE EARLY SUBACUTE LATE SUBACUTE CHRONIC
First 24h 1week -3 months 3-6months. 6 months ~and on.
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ECOMPASS Studies
{ Meta-nalysis |

Rehabilitation

CErebrolysin in RECanalization And Perfusion (CERECAP)
gnsdstulasnduinidemeuszainefiadiuayl
Qﬂaﬂ acute ischemic stroke 1#5U Cerebrolysin W add-on therapy
fwfumMsinunnsg el finyssansnaves recanalization
reperfusion therapy @wzdieMfiukadnsnIssnw
szozeM sk Cerebrolysin Wluluusuns¥nwnlugiog
if&als¥u thrombolysis %0 thrombectomy  aeterans3nY
anAILABITDINISLAR symptomatic Wag asymptomatic

program’

therapy uag

intracranial hemorrhage (ICH) Wiguilguiungualuay
wanslyiisiuda cerebroprotective effect Y83 Cerebrolysin

Iimsnuludundaainlaeld human cerebral endothelial
cells 1Wunuudany lnennaeunavas alteplase (tPA) uag
Cerebrolysin Tues cerebral endothelial cell permeability,
|nﬂammat|on procoagutant protein Wag tight junction protein
Lummﬂ tPA fluality TNF-OL uay p65 "ZNL‘IJ‘LJ proinflammatory
protein wagam Occludin waz Claudin 5 Fadu tight junction
protein 3sdawaan blood-brain barrier integrity ag1glsfnm
HaNSANYINUT Cerebrolysin @aefin blood-brain  barrier
integrity WaTuldlauan permeability lauszunmsouas 50
dleuiunguitlésu tPA

Final results
PRIMARY ENDPOINT: favorable functional outcome at 90D

mRS 90D

logistic regression, p=0,02

—
44% vs 66%; OR 2,4 95% CI 1,1-5,5; p=0,02 0%

.

"

Cerebrolysin 16% 14%

0% 20% 40% 60% B80%

Therapeutic effect of Cerebrolysin on reducing
impaired BBB integrity following tPA

*  Preclinical study on human cerebral endothelial cells TNFa 065

Claudin §

* Analyses of cerebral endothelial cell permeability,
inflammatory, procoagulant proteins and tight junction
proteins following tPA/Cerebrolysin

© b tA/fibrin-i d and
proteins (plasmininflammation)

Occludin
* 1 growth of tPA/fibrin-reduced tight junction protein
Cerebrolysin suppresses the effects of tPA/fibrin on 8 f 6 i
triggering endothelial injury proteins and reverses 1 I [ ] I
tPA/fibrin-altered proteins
improved BBB

* pen 05 vstPA
Teng, Hua, et al. NeuroReport

A15ANE1 WIM (Wojskowy Instytut Medyczny) Study
I Staszewski wazAmy (2025)° JunsAnwuseansuauay
ANuUaeAsieves Cerebrolysin Tuguuuy add-on therapy sy
EVT uay rehabilitation w29 early recovery phase (90 du)
uag long-term (12 o) miﬁﬂmﬁv‘iﬂugﬂuw single centre,
prospective, open-label, single-arm study Vii’mﬂm’gﬂm acute
stroke 50 $78 ¥ mechanical thrombectomy (MT) $ufu
Cerebrolysin WWssuiiguiungy historical control Algsunssnem
Wy MT Wefinsanuadnivdnuesnsiinuie functional outcome
7 90 fu wuhilevhmsweudieusne logistic regression analysis
WU mRS 0-2 71 90 Fu Tunguillésu Cerebrolysin
$unuderar 66 Tuvairiinguauauiifisiuoudesas 44 (OR 2.4,
95% C1:1.14-5.5, p=0.02) Wlefasamadnwsnsinulunguiise
PlgsutPA LLa%ﬂEjaJﬁﬁ Alberta Stroke Program Early CT Score
(ASPECTS)<10 Awua1A1s add-on Cerebrolysin sy MT 61
Uszlevidauiu (OR 4.4, 95% CI: 1.09-17.6, p=0.03 uaz OR 3.6, 95%
Cl 1.04-12, p=0.04 M) uenanil ansAnYIUsYAvSRATEY
Cerebrolysin lusvezemifie 71 12 Wieu Alduanisanwlulufiania
Wenifuite nauillésu Cerebrolysin f8audnaugiifl functional
independence  ganindumuny  WefiansansadnsnsAnuses
fnud nduitléisu Cerebrolysin 1 NIHSS #1 24 43l uag 7 Ju oenh
wazaudsslunsiAn ICH 71 24 $lus Adosninguaiuauiguiy

tPA, mRS 90

A8% vs 70, OR 4,4 95%C1 1,09-17,6; p=0,03

ASPECTS <10

2% v3 36% OR 369551 LO412: p-004 |

Groups were compared by the logistic regresion analysis.

PTUM 2024

SnudlinisAnerlulseinasiudiinaaeuuszaninaves Cerebrolysin Tun1sldidu adjuvant TugUae large vessel occlusion
cardioembolic stroke #ilF¥un13in MT® nadndnsAnuwuin nguithaedldsu cerebrolysin fuaudiifinadndnisinwiia uie
MRS score 0-2 Andudadiudesay 64 Funnninguamuauiiiduauiesas 34.7 egaililuddynaada (p<0.001)° Lagn13AN®
CEREHETIS 1ng Khasanova Wag Kalinin (2023)" 1‘145‘1JLL“U‘U prospective, randomize, multicentre pilot study VILUSEJUW]FJUﬂauNUQEJ
ischemic stroke #ilé3u Cerebrolysin 30 mL Suazadas Dunan 14 u sy VT wagnISnwINIRsEIuSsuULisuiunqualuAu
el suiiios IVT uagn1s3nwnannsg uvingu nan1s@nwinudn symptomatic hemorrhagic transformation anasagsflfudidy




Tunguiiléi3u Cerebrolysin Wisuiisufunguaunslag OR = 0.248 (95% Cl: 0.072-0.851; p=0.019) uazASANKFULUY post hoc
analysis 91nn15Anw1 CEREHETIS wu31 Cerebrolysin anminaldsdwednisiin hemorrhage w&a91nléu thrombolysis
Tnelungy high-risk WU’i”\ﬂEjumﬁ%JU Cerebrolysin # therapeutic window é3U anticoagulantresumption WeeninguAuAs (1.31-3.26
Tay 3.26-4.75 Ju nua1u)’

CERECAP-Egypt

At day 90, a significantly higher percentage of patients in
the Cerebrolysin group achieved a favorable outcome (mRS= 0-2)

as compared to the control group (64% vs 34.7%, p<0.001;

Figure 1).
mrs Mo @1 O:0:0:@sMs
Control{ 10 15 13 9 3
Cerebroysin 17 28 15 3|4

Figure 1: Disribution of the mRS scores at day 90 (n=75 per group)

Uaqtudslififeyauseaniuaainnisly Cerebrolysin v
tenecteplase (TNK) laedl case report Fhn135IusInen
Fussenedadusiegnansdfinumda 01y 88 U Use A untreated
hypertension, osteoporosis 1197881113 sudden onset of right
limb paresis and aphasia, NIHSS 11, Left MCA M2 occlusion,
CT ASPECTS 10 165U IV TNK wazdn19219unuyin MT soumaa
21011 MT 1A5u Cerebrolysin 30 mL viufl wagliefnsenu 3 Ju
mmiﬁﬂwﬁ%wﬁamﬂfuﬁ 3

nMsAN®Y ESCAS e Homberg wazamg (2025)° Anwn
UseAndwauas Cerebrolysin $9uAU speech therapy Tun1siae
i aphasia recovery Mﬁﬁmﬂﬁéﬂ’mlﬁﬂ acute ischemic stroke
WUIN ﬂdﬂﬁﬁiﬁ%’u Cerebrolysin 92U standard language
therapy (SLT) Winams3nwiiianinnguenuan Tnsfiansanan
Western Aphasia Battery (WAB) score i%ufi 90 (+36 points Lag
+17 points 3710 baseline AU&16U) LLﬁzﬂ&ju‘ﬁiﬁ%’U Cere-
brolysin 8 n1sATulAELadEa N severe aphasia (WAB=47) 1y
mild aphasia (WAB=83) LLam‘hmeﬁﬁ favorable outcome %38
MRS 0-1 #13ufil 90 Tunguillé¥y Cerebrolysin Agsninnguaruau
Uiy (Govaz 44.8 uagiovay 29.1 muadu, p<0.05)

Primary Endpoint - Changes in median WAB score

+77 %

«  Ssignificantly better results in thez:ombination
therapy (Cerebrolysin + SLT)
+ 436 points in the Cerebrolysin group vs. +17 at Day 90
* Doubles relative improvement in Cerebrolysin group
*  Cerebrolysin patients shifted from severe aphasia (47
WARB) to mild status (83 WAB)
+ Placebo patients shifted from moderate (53 WAB) to

the boarder zone of moderate-mild aphasia (70 WAB)

msAnweRatiniiAnwUsyavsrares Cerebrolysin Tugfae
hemorrhagic stroke wuddn AN lugUiuy RCT 2 ns@inw
Fansdnwusn@nwilag Bajenaru wazaniz (2010)'"° wagn sinw
i 2 Miluvszmalnelas noy ygdeldn wazan (2025)"
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Fswun Cerebrolysin teansnsinsidetion 28 Tuldeensitoargy

Iug’jﬂm hemorrhagic stroke Uay Glasgow Coma Scale>8
3l non-operative lesion Walflguiunguauay (HR 0.18, 95%

Cerebrolysin as an adjuvant therapy after mechanical
thrombectomy in large vessel occlusion cardioembolic
stroke: a propensity score matching analysis

mrs@e@ 0:0:0+DsMs
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cmmw-E | 2 [ o [-]EN
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Figure 2: Distribution of the mRS scores at day 90 (n=75 per group) stratified by
ASPECTS {(ASPECTS 810 and ; ASPECTS 0.7)

C0.1-0.32, p<0.001) wardagiumdadinisyimsfinw PAST-CLAIRE
Tuuszimeluuaudiidnuinaresnis add-on Cerebrolysin Tugfiae
acute ischemic stroke #il#3u tenecteplase $IUINTITANEA
CLINCH fifnwnanas Cerebrolysin Tugfihae lobar ICH 8néne
YagUunatsuwinianisinwlsavasnidenauaslaussy
Auuztihnsly Cerebrolysin Biluwwimenssnen Taelu European
Academy of Neurology (EAN) guideline (2021)" l¢iuzii
M5k Cerebrolysin ’Lumajﬁ;iﬂuaisﬂwaaﬂLﬁamamaaﬁﬁixﬁumuﬂmq
feguusa Iagliidu add-on therapy WisiAnanmssnwmsg
TaeBunely 7 Yuusnudsniiin acute ischemic stroke @3R3
fiasannsly Cerebrolysin iile NIHSS>8 luwausdl Canadian
Stroke Rehabilitation Guideline U £.¢1.2020 Ailfnandsnsld
Cerebrolysin e upper limb motor function, dexterity
wagnsaiufainsuszdriudnme waglu German Society for
Neurorehabilitation (DGNR) Guideline U 7..2020 leiszyds
nsia1sanld Cerebrolysin nsdl acute stroke \iewfiu motor
function recovery ¥4ila/uuu wag overall functional recovery
TnouugtliEuelaedifiganiely 24 f9 72 Hiluwvdaniin
stroke  ynithenusieslduusiilieriuazadimmasnidens
Juszeznan 21 fu Swdunsi1 rehabilitation  Inefidaya
MW CARS finuinnisli  Cerebrolysin melu 72 dlus
na9A1nLAN stroke Adiuszlewtine upper limb motor capacity
Ty mean action research arm test score gendnlunguitlésu
Cerebrolysin 71 90 Sundsarniin stroke Walfisuiunguauau'
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