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AyTOJIOTHYHAsA KJIECTOYHAs TPl KIMHUYECKAs
IIPAKTUKA HEUPOXUPYPIUUECKOTO OTACICHUSA

AyTO.]IOFI/I‘lHaH KJICTOYHAaA TEPpaAllud KOHICHTPATOM KOCTHOI'0O MO3ra

AyYTOJIOTMYHASA KJIECTOYHAA Tepanus KOHUEHTPATOM KJIETOK KOCTHOI0O MO3ra:
Mertoa npoBeneHus

KiilnHn4YecKkue nNoKa3aHus B HEMPOXUPYPru4eCKOM NMPaKTHKe
KiilnHn4yeckue KOHeYHbIe UTOTH B HEHPOXUPYPrUu4eCKOM NMPaKTHKE
IIpaBoBbIEe 1 HOPMATHBHBIE IAPAMETPbI IPOBEACHUSA
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Kiaerounas Tepalusd KOHIHCHTPATOM KJIICTOK KOCTHOI'0O MO31ra

KoctHbiii Mo3r: Huina MYJIBbTHIIOTCHIHAJIBbHBIX CTBOJOBLIX KJIIC€TOK
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Kiaerounas TCPpalusd KOHICHTPATOM KJIICTOK KOCTHOI'0O MO31ra

3a00p KOCTHOrO MoO3ra Oe3onacHas u 0e300/1e3HeHas mpoueaypa
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Kiaerounas Tepalusd KOHIHCHTPATOM KJIICTOK KOCTHOI'0O MO31ra

O0pabdoTKa KOCTHOrO MO3ra M mpoueaypa crepujansanuu dOuoMmarepuaaa
B XUPYPIru4ecKoM OoKce

Processing Fundamentals: Clinical stem cell transplant processing typically involves the
manipulation of plasma / supernatant and/or red blood cell layers, while maximizing the
recovery of the buffy coat layer (containing stem cells) for infusion.
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Kierounas TEpanusd KOHHCHTPATOM KJICTOK KOCTHOI'O MO3ra

IIpoBeaeHne TPAHCIVIAHTAIMHU Iy TeM JIIOMOAIbHOU NyHKIUU U B/B
nyremM MHQy3umn
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Kiaerounas TCPpAIINd KOHIHCHTPATOM KJICTOK
KOCTHOI'O M0O3ra. MExaHu3M HeﬁCTBHH
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Kiaerounas TCPpalnusl KOHIICHTPATOM KJICTOK KOCTHOI'O

Mo3ra.
KinmHn4yeckue moka3aHus B HEHPOXUPIrUYECKOU MPAKTHKE

1. boae3nn IlapkeHcoHa

2. boxoBoii AMuorpopudeckuii Ckjiepo3
3. TpaBma Cnimanoro Mo3sra

4, Jnuaencus

5. UHCYyabT

6. llepeOpanabHblii napaany/ AyTHu3m




1. boae3nb IlapkuHCcoHA

MName of the study
location/clinicaltrials.gowv

disease
India/NCTOO976430

Mesenchymal stem cells
transplantation to patients
Parkinson's disease
Cina/MNCTO14466 14

Evaluation of safety and
tolerability of fetal mesencephalic
dopamine neurcnal precursor
cells for Parkinson’s disease
Republic of Korea/NCTO1860794

Rajavtihi neuronal adult stem cells
project
Thailand/MNCTOOS27 108

Study 1o ass

effects of autoclogous

ss the safety an

adipose-derived stromal in
patients with Parkinson's disease
Mexico/NCTO01453803

Molecular analysis of human
naural STEMRM Ce
uUsAlcompany) /NCTOI329926

Cliric trial to evaluate Bone

marrow stem cell Therapy for
progressive supranucliear
rare form of Parkinsonism
Italy/NCTO1824121

Palsy a

Derivation of induced pluripotent
stem cells from somatic cells
donated by patients wwith
neurclogical diseases for the
study of the pathogenesis of the
disorders and development of
novel therapies
Israel/NCTOO8S874783

Peripheral blood stem cell
collection from adult volunte
USA/NCTOOO3IZI774

The Tabis

fyvpe of cel e &,

fe method of adminis

Status
start and end of the study

MNovember 2011 (final data
ollection date for primary
outcome Measure)

Recruiting
October 2011
June 2014

Recruiting
Moy 2013
February 2018

Unknown/Jduly 2009
Decembear 2011

Recruiting/May 2011
Jdune 2015

Enrolling by invitation/June
2011
June 2014

December 2012
December 2014

April 2009
Decaember 2014

April 2002
le update January 2013

cribes: in row 1 the name of the clinical trial, the location and the

ration; in row 4 the study de.

Number of
recruited
patients

Mot
provided

Clinical Trials

Tvpe of cells/
intervention

Autologous bone marrow
derived sterm cel
transplant

Intravenous
adrministration of
autologous bone marrow
derived mesenchymal
stem cells

Evaluation of safe
tolerability of Fetal
mesencephalic dopamine
neuronal precursor cells
as a treatment for
patients vwith Parkinson's
disease

v and

Oligodendrocyte
progenitor cell

Autologo
adipose-derived strormal

cel

The airm of this study is
to develop and optimize
1o isoclate,
propagate and
differentiate adult human
neural stem cells from
patients with
degenerative
neurclogical disorders
like Parkinson's disease

Mesenchymal stem cel
(MM SCs)
Bone marrow collected
from the iliac

alated fram

crest

Hurman fibroblasts and
possibly other humar
somatic cells

donors to cover 10
different
neurcdegenarative
disaorders based an 10
donors per disorder and
20 healthy control donors

Bone marrow stem cells

collection

G and the Drimanry purpose: in rovw 5 1he oulcormes: |

Study design/primary
purpose

Endpoint clas

flicacy
Intervention model:
single group assignMment
Masking: open label

Endpoint class
safety/efficacy s
Intervention mode
single group assignment
Masking: open
primary purpose:
treatrment

label

Intervention mode
single group assignment
Masking: single blind
(outcomes assessor)
Primary purpose
treatment

© science

Allocation
non-randormized
Endpoint cle ficatior
safery/efficacy study
Intervention model:
single group assignment
Masking: open label
primary purpose
treatment

Basic science

Randomized
Endpoint clz
safety/efficacy study:
double blind

Primary purpc

sificatior

treatment

Basic science
Prepa
people with
neurodegenerative
pathology 1o study the
biclogical differences

tion of iPs from

Basic scienc

2 i row 2 the Status, the Start and end of the

rowv 6 the

Outcome Mmeasures

improvement in
rlical condition of the
patient assessed using
UFDRS (UNIFIED
PARKINSOMN'S DISEASE
RATING SCALE)

Primary

Primary: number of
participants with adwvers
events 1 month after
transplantation
Secondary: effect
assessment 1 month after
transplantation and later

Prirmary: pre nce or absence
of cancer formation and
infection within 5 years afte
transplantation

Secondary: score UFPDRS)
wasithin vears after
transplantation

Detection of positron
emission in Putamen.
Dyskinesia
Pronation-supination te

MNot described

Primary: presence or absence

adverse effects., mesure of
UPDRS
Secondary: reduction of

Parkinson’s medication

Isolation and propagation of
dult hurman neural sterm

cells from patients with

Parkinson’s disease

Primary: inciden of adver
events

Secondary
dopamine

striatal density of

Not provided

MNot provided

Hinical and clinical literature.

Preclinical/clinical
literature

/o publications
associated to the trial

t o
publications associated
o the trial

No publications
provided/mo publications
associated to the trial

Mo publications
provided/no publications
associated to the trial

Mo publications
provided/no publications

a ciated to the tri

Mo publications
provided/no publication
associated to the trial

MNo publications
provided/no publications
associated to the trnal

t o
public
to the trial

1tions associated

/no publications
associated to the tnal

rudly and the number of recruited patients; in row 3 the




2. AMuorpoduyecknii 00KOBOMH CKJIEepo3

Name of the study Status Number of Type of celis/ Study design/primary Outcome measures Preclinical/clinical
location/clinicaltrials.gowv start and end of the study recruited intervention literature
identifier patients
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TpaBMbI cIHHHOTO MO3ra( KJIETOYHAA TEPANUS METO NPOBEICHUs)

Ascending Tract

Stem Cell Transplant

Microvesicle

* - l Exosome

. Trophic Factors

Galectin 1 & 9
IFNy
TNF-a etc...

TRANSPLANTED STEM CELLS

Homing

Surviving in hostile environment
Inducing axonal regeneration
Inducing remyelination
Improving decavitation

Transplantaion of differentiated, specialized
cells unlikely to accomplish all these roles

Transplantation of naive stem cells producing
trophic factors more likely to achieve these roles




TpaBmbl CHHHHOTO MO3ra( KJIMHUYEeCKHE UCTIBITAHMSI)

Exercise

Increases skeletal muscle mass as well as
cellular, biochemical, and cardiovascular
functions; Improves neuroprotection,
regeneration and rehabilitative processes

Currently
recruiting
participants

Study About Acting of Adaptive Sport in

Musculoskeletal, Cardiovascular System
and the Quality of Life of Individuals With
Spinal Cord Injury Through Biomedical
Instrumentation

>

NCT02177929

Minocycline

Neuroprotective, functional recovery,
tissue sparing, down-regulation of
pro-inflammatory species

Recruiting

Phase lll Study of Minocycline
in Acute Spinal Cord Injury

NCT01828203

Cethrin (BA-210)

Inhibitor of Rho/ROCK signalling;
reduced apoptosis; decreased glial
scarring; regenerative growth of axons

Completed

A Safety Study for Cethrin (BA-210) in
the Treatment of Acute Thoracic
and Cervical Spinal

NCT00500812

Erythropoietin

Anti-apoptogenic;
anti-inflammatory;
improves vascular integrity

Suspended
participant
recruitment

Evaluation of the Tolerability and Efficacy
of Erythropoietin (EPO) Treatment in
Spinal Shock: Comparative Study
vs Methylprednisolone (MP)

NCT00561067

Riluzole

Blocks [Na'] influx; inhibits
glutamatergic neurotransmission;
and improves neurological outcome

Currently
recruiting
participants

Riluzole in Spinal Cord Injury Study
(RISCIS)

NCT01597518

Hypothermia

Reduces anti-inflammatory species;
decreases microglia activation;suppresses
neurotoxicity and mitigates blood spinal
cord barrier disruption; Anti-apoptogenic

Currently
recruiting
participants

Hypothermia Following Acute
Spinal Cord Injury

NCTO01739010

Cellular Approach:
Macrophages

Phagocytosis of cell debris;
regeneration of axons; and
neurological benefits

Suspended
participant
recruitment

A Phase || Multicenter, Randomized-
Controlled Study to Evaluate the Safety
and Efficacy of Autologous Incubated
Macrophages for the Treatment of Patients
With Complete Spinal Cord injuries

NCTO00073853

Cellular Approach:
Bone marrow derived
mesenchymal stem cells

Promote neuronal regeneration;
provide neuroprotection; replace
neurons; and neurotrophic factors

Completed

Cell Transplant in Spinal Cord Injury
Patients

NCT00816803




4. Dnujaencus

Name of the study
location/clinicaltrials.gov
identifier

Autologous bone marrow stem
cells transplantation in patients
with temporal lobe epilepsy
Brazil/NCT00916266

Rows as in Table 3.

Status
start and end of the study

Ongoing, but not recruiting
participants

Number of
recruited
patients

20

Type of
cells/intervention

Iransplantations with
autologous bone marrow
mononuclear stem cells
by selective posterior
cerebral artery
angiography

Study design/primary
purpose

Non-randomized
safety/efficacy study
Primary purpose:
treatment




5a. UucyanT (MeToa npoBeaeHusl)
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5b. UHCcyabT( KIMHHYEeCKHE HCIIBITAHUS)

Name of the study
location/clinicaltrials.gov
identifier

Efficacy study of CD34 stem cell
in chronic stroke patients
China/NCT00950521

Autologous bone marrow stem
cells in middle cerebral artery
acute stroke treatment
Spain/NCT00761982

Intravenous autologous bone
marrow-derived stem cells
therapy for patients with acute
ischemic stroke

India/

NCT01501773

Status
start and end of the study recruited

patients

ompleted 30
June 2009
December 2010

Completed
September 2008
August 2011

Completed 120
October 2008
October 2011

Number of Type of

cells/intervention

Autologous peripheral
blood CD34 stem cell/
phase |l study

Autologous bone marrow
stem cells/phase Il study

Intravenous autologous

bone marrow-derived

stem cells/phase Il study

Study design/primary

purpose

Randomized
Efficacy study
Double blind
Primary purpose:
treatment

Non randomized/safety-

efficacy study
Double blind
Primary purpose:
treatment

Randomized/
Safety-efficacy study

Outcome measures
literature

Primary: NIH-stroke scale
(NIHSS)

Secondary: European stroke
scale (ESS)/ European stroke
motor subscale (EMS)

Primary: absence of new
neurological deficits and
adverse effects during the
timeframe

Secondary: improvement in
clinical function as assessed
by the modified rankin score,
barthel scale and NIH stroke
scale

Primary; barthel index score
Secondary: NIHSS score and
functional status

No publications
provided)!

Preclinical/clinical



6. Buanbl IlepeOpajbHoro napajiunya
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A clinical study of autologous bone marrow mononuclear cells

for cerebral palsy patients: a new frontier.
Sharma A, Sane H, Gokulchandran N, Kulkarni P, Gandhi S, Sundaram J, Paranjape A, Shetty
A, Bhagwanani K, Biju H, Badhe P - Stem Cells Int (2015)

Improvements in quadriplegic CP after cellular therapy
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JIII( Knuauyeckre KOHeYHbIe pe3yJabTaThbl)

Improvements in CP After
Stem Cell Therapy (N=193)

47.15%

31.08%

13.47%

Mild Improvement
Moderate Improvement

Sigfcant
improverent




3aKoHO0IATEJILCTBO NIPH KJIECTOYHOMH Tepannuu

>

YES NO
I Blood celis* lm Stem cells Lé
002/98/E4

2004422/ C
Teo

DRA NMaster Thesis Christophe Klumb

Industrial / Non
established
process

NO

National:
& 21a+ & 13 AMG

National:
£§21+ § 13 AMG
2002/98/EC applies

National:
g§21a +
& 13 (2b) OR & 20d
ANMG

_— ___

Autologous /
Same surgical

———

procedure

Substantially
manipulated

Non

homologous

T YES

Change of
material
structure

& YES

ATNMVMP: ARG NO
- Centralised VIA

2001 /83 /EC, 726 /2004,
1394/2007, 2004/23 /EC
(processing) all apply

- Hospital Exemption™*
Art. 28 1394/2007

Art. 3 No 7 2001 /83 /EC
& 4ab ANMG

- Always § 13 AMG

Not regulated
{(acc. to & 4aa
AMG)

PROCUREIMENT:
2004/23/EC applies
& 13 OR & 20b AVIG

N National:

§ 21a + § 20b
+ & 20c ANMIG
2004/23/EC
(processing)

Industrial / Non
established
process

I YES

Substantially
manipulated

i

Non
homologous

Substantially Non
manipulated homologous

l YES YES l

7

1

ATMP:
- Centralised MA
2001 /83 /EC, 726/2004,
1394/2007, 2004/23/EC
(processing) all apply
- Hospital Exemption™*
Art. 28 1394,/2007
NO Art. 3 No 7 2001 /83 /EC
§ 4b AMG

National: - Always § 13 AMG
§21+ 813 AMG  ~4

Figure 3: General cell and tissue classification flowchart

If a legislation is crossed out, it is not applicable in the considered regulatory pathway
The yellow frame represents a regulatory pathway that will be discussed in chapter 3.2
*: Blood cells, if substantially manipulated or used in a non-homologous way, are classified as ATMP, §&§ 13 AMG applies

**: ATMP prepared on a non-routine basis according to specific quality standards, and used within the same Member State
in a hospital under the exclusive professional responsibility of a medical practitioner, in order to comply with an individual

medical prescription for a custom-made product for an individual patient
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Mpumep NnpoBeaeHUs1 KNETOYHOM Tepanun KOHLUEHTPATOM KNeTOK KOCTHOro Mo3ra

XeHwmHa 40 net, KNnMHU4YeckKue nokasaHua: uHeynbT/OUM. KomGMHupoBaHHas
uHdy3ua I.V. & |.L. (TpaHcnnaHTaumMsa CTBONOBbLIX KITETOK B MeCTe OKa3aHuA)
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