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Introduccion

* Incluso con los tratamientos de recanalizacion, el ictus es la 12 causa de
discapacidad.

* La terapia celular es una opcion terapeutica potencial, mediante la
secrecion de citoquinas y factores de crecimiento que estimulan la
plasticidad cerebral

* Un ensayo clinico reciente fase II mostré datos preliminares de eficacia en
ictus isquémico’

* El trasplante intra-arterial de BM-MNC ha demonstrado la seguridad en
pacientes con ictus y la eficacia en modelos animales de ictus isquémico ?

» Existe evidencia incipiente a favor de que una mayor dosis celular podria ser
mas eficaz.

1Hess et al. Lancet Neurol 2017. 2Jeong, et al. Int J Stem Cells. 2014 ’Moniche, et al. Stroke 2012



Intra-arterial bone marrow mononuclear cells (BM-MNCs) transplantation in acute
ischemic stroke (IBIS trial): protocol of a phase I, randomized, dose-finding,

controlled multicenter trial

v’ Multicentric randomized controlled single-blinded
(outcomes assessor) clinical trial phase llb

v’ Autologous BM-MNC intra-arterial injection

Protocol

IBIS trial

v Randomized 2:1:1 control vs two different doses BM-MNC

(2x10°/kg or 5x10°/kg)

v’ Sample size: total sample size of 76 patients provides 80%
power to detect a difference of 18% in dependency in mRS

Promotor: Red Andaluza de Disefno y Traslacion de Terapias Avanzadas - Fundacion Publica Andaluza Progreso y
Salud

Moniche et al. Int J Stroke. 2015 Jun 4

ClinicalTrials.gov Identifier:
NCT02178657
N@ EudraCT: 2013-002135-15



| Protocol \B\S tnal

Intra-arterial bone marrow mononuclear cells (BM-MNCs) transplantation in acute
ischemic stroke (IBIS trial): protocol of a phase I, randomized, dose-finding,
controlled multicenter trial

Inclusion criteria:

v'Ischemic MCA stroke patients within 1-7 days from stroke
onset

v'Acute MCA non-lacunar ischemic lesions demonstrated in
DWI-MRI

\/Age 18—80 years 2. CENTROS PARTICIPANTES

/ N I H SS 6-2 O Hospital Universitario Virgen del Rocio

Dr. Francisco Moniche

/ I pSi Iate ra I M CA pe rm ea bi I ity Hospital Universitario Reina Sofia

Dr. Roberto Valverde
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Dr. Miguel Angel Gamero

Hospital Universitario Puerta del Mar

Moniche et al. Int J Stroke. 2015 Jun 4 Dr. Raul Espinosa




Clinical trial flowchart

Screening

Inclusion and
randomization
V1 (n=76)

Control group

IBIS trial

Non-
participants
recorder in
screening log

1. Inclusionand
exclusion criteria
Time onset
Past medical
history
Physical
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Vital signs
NIHSS
Pre-stroke mRS
Concomitant
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9. Laboratory test
10. ECG
11. MRl and MRA
12. Informed
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Treatment Follow up: 1 and 7 days, Final visit
administration 1,3,6,12 months m 24 months
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administration 2. NIHSS 2. mRS
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Status: recruitment completed




IBIS trial
OBJETIVO PRIMARIO

* Proporcion de pacientes con escala de Rankin de 0-2 a los 6 meses,
realizado por un evaluador ciego

OBJETIVOS SECUNDARIOS

 Shift-analysis del mRS

* MRS 0-3 a los 6 meses; mRS 0-2 a 3 meses

* Diferencia en NIHSS y Barthel a 3 y 6 meses

* Evaluacion de seguridad: % de SAEs, mortalidad
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Bone marrow Plasma
077 /i s
Ficoll Ficoll
Myeloid cells
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20 min 1700 rpm

Moniche et al. Int J Stroke. 2015;10:1149-52



114 patients assessed for eligibility

\ 4

37 excluded

12 had improvement (NIHSS <6)
8 severe deficit (NIHSS >20)

6 with MRI exclusion criteria

4 refuse to participate

3 with severe comorbidity

4 logistic problems

77 randomised

'

v

v

20 assigned to 2x10° BM-MNC

19 assigned to 5x10° BM-MNC

38 assigned to control group

group group
—» 1 lost to follow-up 1 lost to follow-up
1 withdrew consent
v v

20 included in intention-to-
treat analysis

18 included in intention-to-
treat analysis

treat analysis

36 included in intention-to-

1 did not received BM-
—» MNC due to logistic
problems

v

1 received 2x10° BM-
MNC

v

A 4

19 included in per-protocol
analysis

17 included in per-protocol

analysis

analysis

36 included in per-protocol

1BIS trial



BASAL
CHARACTERISTIC
S

2mill/kg BM- 5mill/kg BM-  Control group
MNC group MNC group (n=38)
(n=20) (n=19)
Age (years) 62-6 (10-9) 63-2 (13-1) 62-3 (13:7) 0-92
Sex (Men) 11 (55%) 10 (52-6%) 25 (65-8%) 0-50
Vascular risk factors
Hypertension 14 (70%) 10 (52-6%) 23 (60-5%) 0-54
Diabetes 3 (15%) 5 (26-3%) 9 (23-7%) 0-66
Dyslipidemia 4 (20%) 7 (36-8%) 20 (52-6%) 0-05
Atrial fibrillation 3 (15%) 6 (31-6%) 9 (23-7%) 0-47
Current smoker 5 (25%) 5 (26-3%) 9 (23:7%) 0-98
Ischemic cardiopathy 1 (5%) 1 (5-3%) 4 (10-5%) 0-68
Previous stroke 1 (5%) 0 2 (5-3%) 0-59
Stroke characteristics
IV thrombolysis 10 (50%) 9 (47-4%) 16 (42-1%) 0-83
Mechanical thrombectomy 16 (80%) 14 (73-7%) 33 (86-8%) 0-46
TOAST etiology 0-17
Atherosclerotic 8 (40%) 5 (26-3%) 12 (32:4%)
Cardioembolic 8 (40%) 10 (52:6%) 23 (62-2%)
Cryptogenic 2 (10%) 4 (21-1%) 1 (2-7%)
Other etiology 2 (10%) 0 1(2-7%)

(BIS trial




BASAL CHARACTERISTICS

AR E
MNC group

(n=20)

5mill/kg BM-
MNC group

(n=19)

Control
group
(n=38)

Injection (days)

Baseline NIHSS score (at 12-4 (4-4) 12-7 (3-4) 12-3 (4-5) 0-94
Inclusion)

Left MCA 13 (65%) 15 (78-9%) 27 (71-1%)  0-63
Aphasia 14 (70%) 15 (78-9%) 25 (69-4%)  0-83
Time from stroke to inclusion 3-3(1-1) 3-2(1-6) 3-3(1-1) 0-85
(days)

Time from stroke to BM 5.7 (1-1) 5.5 (1-8) - 0-83

(BIS trial



SAFETY OUTCOMES |BIS trial

Low-dose High-dose Control group
BMMNC group  BMMNC group (n=38)
(n=20) (n=19)
Patients with any adverse events 17 (85%;70-100) 18 (05%; 84-100) 35 (92%; 81-100)
Patients with any serious adverse events® G (25%; 10-45) O(47%; 26-68)  14(37%; 23-53)
Deathst 0 2 (10%; 0-26) 3 (8%; 0-18)
Patients with anticipated treatment-related 2 (107%; 0-26%) 0 0
adverse eventst
Patients with any related treatment- related 0 O 0
serious adverse events

v" No serious adverse events (SAE) were related to the cell therapy
v" Two patients had minor femoral hematoma after intra-arterial injection of cells




PRIMARY OUTCOME
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SECONDARY OUTCOMES

1BIS trial
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SUBGROUP ANALYSIS OF PRIMARY ENDPOINT

Control

(no./ total no.)

BM-MNC

mRS 0-2 (180 days)

Odds Ratio (95% CI)

1.66 (0.50-5.56)
1.12 (0.25-4.90)
1.51 (0.38-5.95)
1.25 (0.27-5.65)
1.16 (0.35-3.88)

| 2.36 (0.36-15.45)

0.42 (0.04-4.63)
1.94 (0.69-5.45)
1.62 (0.46-5.63)

1.20 (0.29-4.81)

Male = 9/24 10/20 | @ :
Female = 9/12 8/18 : . :

Age < 65 yr = 10/17 13/19 | & :

Age > 65 yr = 4/18 5/19 : o I

NIHSS 6-13 = 12/21 14/23 | 0 I
NIHSS 14-20 = 2/15 4/15 I ®

Non MT - 2/5 2/9 | ® i

MT - 12/31 16/29 | L |

— 8/21 10/20 | ® |
— 6/15 8/18 : ° :

0000 001 01 s T 10 '
-

» @ Odds Ratio

Control better

BM-MNC:s better

1BIS trial

p value

0.40
0.88
0.55
0.77
0.80
0.36
0.48
0.20
0.44

0.79
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Safety and efficacy of intra-arterial bone marrow (),
mononuclear cell transplantation in patients with acute
ischaemic stroke in Spain (IBIS trial): a phase 2, randomised,
open-label, standard-of-care controlled, multicentre trial
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Blanco Quijang, Rosario Mota, Monico Sant os-Gonafler, Gloria Cormona-5anchez, Concha Herera, Algandro Gonzalez, |oanM ontaner

Moniche et al. Lancet Neurol 2023; 22: 137-46.

selectively target cells within the injured brain. However,
intravenous delivery is also promising, as many animal
studies have shown that cell delivery to the brain is not
necessary to induce positive biclogical effects in the
brain.* Whether intra-arterial delivery proves superior to
intravenous or other delivery routes remains unknown.

Overall, this trial advances the field of cell therapy for
stroke in a positive direction and | look forward to

Moniche and colleagues’ next study.

Sean| Savitz
sean.isavitzi@uth.tmc.edu

Department of Neurology, Instriute for Stroke and Cersbrovasoular Dsease
Uniersty of Teas Health Soence Center, Houston 77042 T, LSA
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Conclusiones BIS trial

v Este es el mayor ensayo realizado con terapia celular intra-arterial en ictus y el
primero en evaluar dos dosis.

v'En la era de la trombectomia, el tratamiento intra-arterial con BM-MNCs en ictus
isqguémico agudo fue seguro y bien tolerado

v'"No hubo mejorias significativas en el mRS a 6 meses (endpoint primario)

v'Algunos resultados positivos en endpoint secundarios (mRS a 3 meses) garantiza el
realizar nuevos ensayos.

v'Los datos no muestran claras diferencias de eficacia con un aumento de dosis celular.



IB'S IBIS trial

Virgen del Rocio INSTITUTODEBIOMEDICINADESEVILLA

m
E“.'E Hospital Universitario
HURS P

Hospital Universitario Reina Sofia Puerta del Mar A

Hospital Universitario
Virgen Macarena

4, 7
Pl “?

o 3 BT
IR

I



