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Ruggenmergtrauma - huidige onderzoeksprioriteiten (2)

Panel: Top ten research priorities for spinal cord injury

1

9

Does activity based rehabilitation, including functional electrical stimulation

dit

What bladder management strategy is most effective in reducing the number of
urinary-tract infections and secondary complications?

Does early mobilisation or a period of 4-6 weeks of physically active bed rest

(ie, physiotherapy exercises whilst lying in bed) result in improved patient
outcomes after surgical spinal column stabilisation?

Does discharge from a hospital to a physically enabling environment improve
quality of life?

Does the provision of specialist rehabilitation services, which includes
multidisciplinary team planning, improve health and wellbeing?

Do interventions such as controlled fibre and fluid intake improve bowel function
and quality of life?

Which are the effects of ageing on the development of complications, such as
spasticity and bladder and bowel incontinence, and need for home-based support?

10 Does early diagnosis and treatment lead to improved outcomes for people with

(a) cauda equina syndrome and (b) transverse myelitis (including relapses)?

Overgenomen uit: van Middendorp 1] et al. et al. The Lancet Neurology 2014
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Commerciéle stamceltherapie voor ruggenmergtrauma (1)

Unproven Therapies
Identification

CELLS4HEALTH/ X-CELL CENTER
www.cellsdhealth.com
Mr Kleinbloesem

European
Spinal Cord Injury
Federation

Current: LEBANON

Past (locations shut
down by local
authorities):
Turkey ; Azerbijan ;

Cologne & Dusseldorf,

Germany

_

Update 2012: After the X-cell centers in Germany were shut down by the German Health
authorities in 2011 (NEWS), X-cell center has taken back its original name "Cells4health’ and is
now offering Stem Cell treatments in Lebanon. CEQ, Mr Kleinbloesem, is former CEQ and
founder of x-cell center in Germany.

Cells4Health have a record of stem cell therapies administered in Turkey and Azerbijan which
have resulted in a loss of function for at least three patients.

Although the CELLS4HEALTH/ X-CELL website and brochures claim efficacy of their treatment

for 5CI, no data is made available to the scientific community for peer review. A clinical trial
was planned to take place as of 2011 to underpin the claimed efficacy but has not taken place so
far.

Type of therapy: Bone Marrow Autologous Stem Cells.

Lijst van bedrijven / organisaties die
‘commerciéle” stamceltherapieén aanbieden

NICHI-IN CENTRE for Regenerative Medicine
[JAPAN

INDIA

WWw.ncrm.org

Japan, Chennai India

Type of therapy: Autologous Bone Marrow Stem Cells

Onty anecdotal information i available in patient testimonials.

SPECTRUM CELL CLINIC
Dr Sunil Waghmare
IMUMBAI

Mumbai, India

Type of therapy: Autologous Bone Marrow Stem Cells using multiple route technigues (anterior
spinal artery, intrathecal and intra-lesional).

Only one anecdotal testimonial to date. No scientific data for efficacy.

RAVITAE CO., Ldt.
Headquarter in Israel
Procedures in Bangkok
veww. theravitae.com

Bangkok, Thailand &
Israel

Type of therapy: Autologous Adult Stem Cells

BEIKE BIOTECH
wyww.beikebiotech.com

Shenzen, China

[Type of therapy: Umbilicat Cord Autologous Stems Cells f Intrathecal Bone Marrow Autologous
Stem Cells.

Patients are recruited via http: //www.stemcellschina.com where anecdotal testimonials are
published. However, there is no scientific efficacy data published for their Spinal Cord Injury
patients.

IMEDISTEM INC/ STEM CELL INSTITUTE
Dr Thomas Ichim
http: // www.cellmedicine.com/

Panama City

Type of therapy: Autologous Bone Marrow Stem Cells and Human Umbitical Cord Blood.

Cells are administered intravenously and intraethically. A course of 16 injections over the a
[4-week period is standard.

[Anecdotal patient testimonials are available at http://
/icati

NUTECH MEDIWORLD
dr Geeta Schoff
www.nutechmediworld.net

Delhi, India

[Type of therapy: Embryonic Stem Cells

Only anecdotal testimonials available from a handful of patients. No scientific data is published
by NuTech Mediworld.

ITIANTAN PUHUA HOSPITAL
www.puhuachina.com

Beijing, China

Type of therapy: Autologous Bone Marrow Stem Cells

Dr HUANG
Bijfing- China

Beifing, China

[Type of therapy: Olfactory Ensheathing Cells (OEC) and Schwann Cells

A double blind randomized clinical trial was performed in 2008-2009 although no results have
been published as yet.

Dr Carlos LIMA
Lisbon- Portugal

Lisbon, Portugal

Type of therapy: Olfactory Mucesa Autografts
Dr Lima made the following publication in Sept 2009

The procedure is proven to be safe - However, the efficacy is not yet proven.

DR AL ZOUBI
www.stemcellsarabia.netd

Jordan

[Type of therapy: Autologous Adult Stem Cells
Transplanted purified stem cells into eight patients (6 males and 2 females) with complete
thoracic level injuries. The stem cells were isolated from the blood of the patient i.e.,

autologous).

There is currently no scientific data showing efficacy of the treatment.

Type of therapy: Umbilical Cord Blood derived Stem Cells

Cells are administered by one of a combination of a) transplanting directly into the site of injury

VIGENDO b) intravenous injection c) intraethically via lumbar puncture or d) directly into the brain via a

Singapore Singapore stereotactic brain injection.

www.vigendo.com
[Anecdotal data available showing 98 patients out of 136 have shawn significant results using the
CT-guided stem cell transplant.
Type of therapy: Autologous Adipose Stroma-derived Stem Cells

STEM CELL REJUVENATION CENTRE -

; Cells are administered intraethically via lumbar puncture.
Phoenix- USA USA

www.stem-cell-center.com/

To date there has not been any evidence of efficacy via scientific or anecdotal channels.

\Medra Inc
www.medra.com/

Dominican Republic,
US, Georgia and
Germany

Type of therapy: Human Fetal Stem Cells. Cells are administered intravenously (blood stream) or
subcutaneously (under skin).

There are number of anecdotal patient testimonials on the website. There is very little
evidence of efficacy.

There is also a BBC report on this clinic. See here:




Commerciéle stamcelth

erapie voor ruggenmergtrauma (2)

Spinal Cord Injuries

Stom Call Treatmant o Spinal Cord Inuries

a cord njury usualy begins with o sudden, traumatc bow o the
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The Cellsdhealth SpinalCord Injury Treatment
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Stem cell therapy

© General nformation
© Healing potential

© Methods of Use

© Physiological mechanism
© Limitsof therapy

© No Tumor risk

Treatment Confract

Cels4Health GmbH, Baarerstrasse 112, 63022 enafter referred (

toas “CellsdHealth”)

er referred

and (herei

toas the “Patient”) have concluded the folioy

. Subject of contract

a) Within the scope of the contra
freatment with adult stem cells

Angiography
Angioplasty

of the stem cels are
responsible regulatory
ing Practices in
ation of Good Manu

proved by one of the responsible

0d Manufacturing practice in the sense

of the AMWHYV.

2. Remuneration

@) remuneration for stem cel

EUR for

b) Remuneration is due for pay ation of this treatment contre
©) The af

on e for reasons in the
Patient's spher

3. Clarfiication

@) The Patient confirms that.
from CelsdHealth through a
ble risks and side effects of

b) The Patient 1, he/she was informed that successful

onfrms that,
outcome of 2

Price list

Treatment Lumbar Puncture
Child iv mannitol or LP

Angiograpy

- one organ

- extra organ in same treatment plus
Cardio angio

M, Parkinson and ALS programme
- injection via angio incl dilatation

- plus iv mannitol extra collection

Lumbal catheter

Brain surgery stereo tactic approach
- Private room plus

SCI Surgery
- Private room plus

Retrobubar injection plus mannitol
Direct injection (knee)

Intra venous injection
(with or without mannitol)

Repeat

Extra cell collection
-plus

Gelsnealt_price isL111115_bk

10.945,- Euro
10.945,- Euro
13.145,- Euro
1.650,- Euro
16.445,- Euro
16.445,- Euro
20.845,- Euro
15.745,- Euro

27.445,- Euro
5.500,- Euro

38.445,- Euro
5.500,- Euro

13.145,- Euro
13.145,- Euro

9.845,- Euro

550,- Euro

3.300,- Euro

if necessary anesthesia included

page 111

Quote from website: "Almost 60% of the spinal cord injury patients treated with stem
cells show improvement.”

Quote from treatment contract: "The patient confirms that, before signing this contract,
he/she was informed that successful outcome of the treatment cannot be guaranteed.”

Quote from (old) price list: "SCI surgery 38.445 Euro. Private room 5000 Euro.”




Beenmergstamcellen ter behandeling van ruggenmergtrauma

functional recovery following SCI

*

I -

D1 D4 w1 w2 W3 W4 W5 W6 W12

BBB-score
O Rr M W A O O N

‘ —&— bone marrow stem cells —#— control ‘

Ronsyn et al. 2005 - unpublished data




Kan celtherapie bijdragen tot herstel na ruggenmergtrauma ?

@

Spinal Cord (2008) 46, 532-539
© 2008 International Spinal Cord Society Al rights reserved 1362-4393/08 $30.00

www.nature.com/sc

REVIEW

Can cell therapy heal a spinal cord injury?

MW Ronsyn'?, ZN Berneman?®3, VFI Van Tendeloo®3, PG Jorens'? and P Ponsaerts®>

Division of Clinical Pharmacotherapy, University of Antwerp, Antwerp, Belgium; 2Centre for Cell Therapy and Regenerative
Medicine, Antwerp University Hospital, University of Antwerp, Antwerp, Belgium and 3Laboratory of Experimental Hematology,
Vaccine and Infectious Disease Institute (VIDI), University of Antwerp, Antwerp, Belgium

Study design: Literature survey.

Objectives: To summarize and discuss current possibilities and success rates for the treatment of
spinal cord injury in animal models.

Settings: University of Antwerp, Belgium.

Methods: We searched Pubmed for publications from 1997 onwards. Seven older papers were used
for completion of data.

Results: Despite major progress in pharmacological and surgical approaches, a spinal cord injury still
remains a very complex medical and psychological challenge, both for the patients and their relatives,
as well as for the involved physicians, with currently no existing curative therapy. For a future efficient
treatment, one has to consider and combine four main approaches: (1) tissue or cell transplantation, (2)
providing growth-stimulating factors (neurotrophic factors), (3) blocking factors which inhibit neural
regeneration and (4) modulation of inflammatory response following spinal cord injury.

Conclusions: Although different treatment options have proven to be successful in animal models,
they also provide a realistic view on a complex therapeutical approach, which needs to be further
investigated in many carefully designed animal studies before human applications can be considered.
Spinal Cord (2008) 46, 532-539; doi:10.1038/sc.2008.13; published online 18 March 2008

Keywords: spinal cord injury; cell transplantation; neurotrophic factors; endogenous neural regenera-
tion; inflammation; clinical trials

Ronsyn et al. spinal Cord 2008




Ruggenmergtrauma - acute fase

Directe impact
Vernietigde axonen

Beschadigde axonen

H W NP

| nflammatie

u Ronsyn et al. spinal Cord 2008



Ruggenmergtrauma - chronische fase

Centrale caviteit
Wondweefsel

|nhibitie axonaleregeneratie
Demyelinatie

Afsterven axonen

S T oA A

| nflammatie

u Ronsyn et al. spinal Cord 2008



Ruggenmergtrauma - fundamenteel onderzoek

1. Cd- en weefseltransplantatie

e Adulte en embryonale stamcellen

2. Blokkeringinhibitie van axonale groel
e Inhibitie van NogoA

3. Stimulatie axonaleregeneratie

* Neurotrophe factoren

 Chondroitinase ABC

4. Modulatievan inflammatie

* Regeneratie-bevorderende immuunresponsen

u Ronsyn et al. spinal Cord 2008




Cel- en weefseltransplantatie (1)

“gepubliceerde succesvolle (?) preklinische studies”

 Celtype: « Resultaat:
« Beenmergstamcellen « Functioneel herstel
 Neurale stam/progenitor cellen * Morfologisch herstel
« Mesenchymale (stam)cellen
« Embryonale stamcellen / IPSC e Mechanisme:
« Olfactory ensheating cells  Celintegratie
« Schwann cellen « Immunomodulatie

« Endogene regeneratie

« Route van administratie:

 Intraveneus « Bemerkingen:

« Intrathecaal Geen standardisatie ...

 Intraspinaal Lage reproduceerbaarheid ...
Mechanisme onduidelijk ...
 Tijdstip van administratie: Weinig vervolgstudies ...

 Acuut ° ...

« Chronisch

U'A____.-_



Cel- en weefseltransplantatie (2)

“gepubliceerde succesvolle (?) klinische studies”

Table 6: Clinical spinal cord injury trials using cell therapy.

Transplanted cell SCI model Safety Neuronal.llegenerauon and lnﬂamma_mon Refererice
type functional recovery repression
ESCs-OPCs Fhase |, ASIA Scale Yes — — (17]
Type A
OECs 171 Patients Yes Yes - [80]
1, T11-12, ASIA
UCMSCs Scale Type A Yes Yes - [81]
UCMSCs 1
+ L1, ASIA Scale Type Yes Yes _ (82]
CD34* HSCs A
Partial
BMMSCs ASIA Scale Type A (spasticity/neuropathic Yes Partial [83]
pain)
ASIA Scale Type ’
BMMSCs A/B/C Yes Yes Partial [84-86]
ASIA Scale Type ; -
SCs AJB/C Partial Yes - [87-89]

Overgenomen uit: Sabapathy V et al. Stem Cells International 2015

Momenteel enkel fase 1 studies die "veiligheid” mogen suggereren ...

Functioneel herstel onduidelijk ... (althans niet de "holy grail”)

U"____-_



Neuroinflammatie - huidige denkpiste (1)

Surveying microglia

Classically activated
microglia

LPS, IFN-~

CD16/32

[ D86
1l

G“‘ TNF-a, IL-15, IL-6
e s NO, superoxide,
hydrogen peroxide
MMP
Microglia (M1) l

Neuronal damage,
reactive gliosis

Alternatively activated
microglia

IL-4, IL-13

CD206

------» [L-10, arginase 1

Microglia (M2)

Tissue repair/remodeling,
angiogenesis

Overgenomen uit: Czeh M et al. Developmental Neuroscience 2011;33:199-209




Neuroinflammatie — huidige denkpiste (2)

A

B

C

Acute Stimuli

IFNy L1
ThNFa ROS M1

g YA

'i,

E ]

T . ¢

&

-4 IL-10 M2
IL-13 TGF

Inlkamimalaon cyiokins
&l BOE ganeration

Bt vl b amadionr ¥
WAl dgesdtion
Woming Hg.glnﬂ

Chronic Inflammation

IFNy IL1p

THFa ROS M1
“&..___ irpaired
pragocylass

Cytatoxs
MSEAE

Therapeutics
i
Fhiy Lij
ThF= 08
Bexiorolens =
PPARy agorist ‘]:_' '-II- ]
And-rifammalory
Meslirerotecie
Eihanoed
phagoeylosa
IL-4 IL-10 M2
IL-13 TGF]

Overgenomen uit: Cherry D et al. Journal of Neuroinflammation. 2014; 11: 98.

Wat met corticosterioden (methylprednisolone) ?

Kunnen we de M1/M2 balans moduleren in vivo ?

U—




Het cuprizone muis model voor CZS inflammatie en demyelinatie

Astrocyte

Blood-brain barrier

Alteration of
Remains intact = Extravasation GLU, DOPA, GABA and
i Neutrophil NE concentrations

(cfr. figure 4)
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Transplantatie van IL13-producerence stamcellen in CPZ model (1)

Stereotactic injection

Corniis Callosym

implantatie van syngeneische MSC getransduceerd met
een lentivirale vector coderend voor interleukine (IL)-13

u Le Blon et al. Manuscript submitted



Transplantatie van IL13-producerence stamcellen in CPZ model (2)

Splenium
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Le Blon et al. Manuscript submitted




Transplantatie van IL13-producerence stamcellen in CPZ model (3)

QOverview

CX,CXR1 CCR2 Argl

Detail

Bescherming tegen vernietigende microglia responsen en demyelinatie

gaat gepaard met het verschijnen van neuroprotectieve macrofagen

& Le Blon et al. Manuscript submitted




Transplantatie van IL13-producerence stamcellen in SCI model (1)

4_
= -O- MSC/IL-13 (n=17)
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Days after SCI

Ruggenmergtrauma op T8 — Stamcelimplantatie in acute fase

universitei
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Dooley et al. Manuscript in preparation




Transplantatie van IL13-producerence stamcellen in SCI model (2)

universitei
»»-hasselt
Dooley et al. Manuscript in preparation




Besluiten

e Stamceltherapie voor andere dan hematopoietische aandoeningen zit
nog in een zeer vroeg onderzoeks / klinisch stadium ...

 Alhoewel veelbelovende preklinische resultaten, bestaat er momenteel
geen overtuigend bewijs dat stamceltransplantatie beter, of zelfs maar
even goed, is dan bestaande behandelingsmethoden voor
ruggenmergtrauma ...

e Gerichte immunomodulatie en bescherming tegen degeneratie is slechts
een eerste stap in een succesvolle behandeling van ruggenmergtrauma ...

e Stamceltherapie voor ruggenmergtrauma zal een plaats vinden in

geneeskunde, maar het zal niet de eenvoudig te commercialiseren
stamceltherapie zijn die ook de grootste efficaciteit zal bieden ...

U—
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