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AIS

ADL

ALD
ADMSCs
AEs
AHSCT
ALS
ALSFRS-R

ASIA
BI

BM
BMA
BMAC
BM-MNCs
BM-MSCs
BMSCs
CBSCs
CDh

CI

Col
CSF
DMT
EDSS
ERG
EPCs
EQ-5D
ESCs
F/U
FVC
GDG
GRADE

haMPCs

hESCs
HHD
HIV
HMSC
HSCs
hUuC
HuCNS-SCs
IA
ICA
ICH
IM

ABBREVIATIONS

ASIA Impairment Scale
Activities of Daily Living
Aldehyde Dehydrogenase
Adipose tissue-Derived Mesenchymal Stem Cells
Adverse Events
Autologous Hematopoietic Stem Cell Transplantation
Amyotrophic Lateral Sclerosis
Amyotrophic Lateral Sclerosis Functional Rating Scale
Revised
American Spinal Injury Association
Barthel Index
Bone Marrow
Bone Marrow Aspiration
Bone Marrow Aspirate Concentrate
Bone Marrow Mononuclear Cells
Bone marrow derived Mesenchymal Stem/Stromal Cells
Bone Marrow Stromal Cells
Cord Blood Stem Cells
Cluster of Differentiation
Confidence Interval
Conflict of Interest
Cerebrospinal Fluid
Disease Modifying Therapy
Expanded Disability Status Scale
External Review Group
Epithelial Progenitor Cells
Euro-QoL- 5D
Embryonic Stem Cells
Follow-Up
Forced Vital Capacity
Guideline Development Group
Grading of Recommendations Assessment, Development and
Evaluation
Human Autologous Adipose-Derived Mesenchymal
Progenitor Cells
Human Embryonic Stem Cells
Hand-Held Dynamometry
Human Immunodeficiency Virus
Human Mesenchymal Stem Cell
Hematopoietic Stem Cells
Human Umbilical Cord
Human Central Nervous System Neural Stem Cells
Intra Arterial
Internal Carotid Artery
Intracerebral Haemorrhage
Intramuscular
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IS

IT

IV
MCA
MCID
MD
Med
MNCs
MPCs
mRS
MS
MSC
MSC-NTFs

MSCs
MSFC
MTX
NIHSS
NR
NSAID
NSCs
PBSCs
PET
PRISMA

PT

Induced Pluripotent Stem Cells
Ischemic Stroke

Intrathecal

Intravenous

Middle Cerebral Artery

Minimal Clinical Important Difference
Mean Difference

Median

Mononuclear Cells

Mesenchymal Progenitor Cells

Modified Rankin scale

Multiple Sclerosis

Mesenchymal Stem Cell

Mesenchymal Stem Cell Induced to Secrete High Levels of
Neurotrophic Factors

Mesenchymal Stem/Stromal Cells
Multiple Sclerosis Functional Composite
Methotrexate

National Institute of Health Stroke Scale
Not Reported

Non-Steroid Anti-Inflammatory Drug
Neural Stem Cells

Peripheral Hematopoietic Stem Cells
Positron Emission Tomography
Preferred Reporting Items for Systematic Reviews and Meta-
Analysis

Physical Therapy

Randomized Controlled Trial

Risk of Bias 2

Rapidly Progressive Multiple Sclerosis
Relative Risk

Relapsing Remitting Multiple Sclerosis
Severe Adverse Events

Spinal Cord Injury

Spinal Cord Independence Measure
Spinal Cord Lesions

Standard Deviation

Standard Error

36-Item Short-form Health Survey
Standardized Mean Difference
Secondary Progressive Multiple Sclerosis
Systematic Review/Meta-Analysis

Slow Vital Capacity

Treatment Emergent Adverse Events
Umbilical Cord Mesenchymal Stem Cells
Vital Capacity
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1. STROKE

Key question in PICO format

Search strategy

PRISMA flow diagram

Summary of included studies
Evidence to decision framework
Data extraction

Publication bias

List of excluded studies
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Key Question in PICO format:
In patients with stroke, what is the efficacy and safety of stem cell therapy as compared to usual
care?

Population: Patients with Ischemic stroke/ Hemorrhagic stroke
Subgroup analysis: Acute vs chronic; First/recurrent stroke
Intervention: Any Stem cell and product derived from stem cells
Comparator: Usual Care/ Conventional Care
Critical Outcomes: Efficacy: any measure of Disability and Handicap;
Safety outcomes: mortality, serious adverse events, any tumour formation;
Important: quality of life, other adverse events

ii.  Search Strategy

Search 1: Medline:

Line # | Query terms

Exp Cerebrovascular disease/

Exp Ischemic stroke/

Exp hemorrhagic stroke/

Cerebral hemorrhage/or exp stroke/or Hemorrhagic stroke/
Stroke/ or Brain Ischemia/

Brain infarction/

Cerebral arterial diseases/

Brain ischemia/

O| 0| N | U W[

Intracranial bleed/

—_
[e]

(Stroke* or Ischemic stroke* or Ischaemic stroke* or Intracranial hemorrhage* or
Intracranial haemorrhage* or Cerebrovascular disorders* or Brain infarct or cerebral
arterial disease or Intracranial embolism or Intracranial thrombosis or CVA or
CVD).m_titl.

Limit 10 to abstracts

(isch?emi$ adj5 (stroke$ or apoplex$ or cerebrovasc$ or cerebrovasc$ or cva$ or
attack$)).tw.

((Brain or cerebr$ or cerebell$ or vertebrobasil$ or hemisphere$ or intracra$ or

basal gang$ or putami$ or intracerebral or infratentorial or supratentorial or middle
cerebr$ or mca$ or anterior circulation) adj5 (isch?emi$ or infract$ or thrombo$ or
emboli$ or occlus$ or hypoxi$ or h?emorrhag$ )).tw.

14 Or/1-13

15 Exp stem cell transplantation/

16 Cell transplantation/

17 Stem cell therapy.mp.

18 Cord blood stem cell transplantation/
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Hematopoietic stem cell transplantation/

Mesenchymal stem cell transplantation/

Peripheral blood stem cell transplantation/

(Stem cell* or adult stem cell* or mesenchymal stem cell* or embryonic stem cell* or
fetal stem cell* or hematopietic stem cell* or peripheral blood stem cell* or
fibroblasts or myeloid progenitor cell or erythroid progenitor cell or multipotent
stem cell or myoblast or pluripotent stem cell or totipotent stem cells or tumor stem
cells).m_titl.

23

limit 22 to abstracts

24

((stem or progenitor or embry$ or fetal or foetal or umbilical or bone marrow or cord
blood adj5 cell or cells)).tw.

25

(cell adj5 (transplant$ or graft$)).tw.

26

(fibroblast$ or myoblast$).tw.

27

(fibroblast$ or myoblast$).tw.

28

Or 15-27

29

Randomized controlled trial/

30

Random allocation/

31

Controlled clinical Trial/

32

Control groups/

33

Clinical trials as topic/or clinical trials, phase I as topic/ or clinical trials, phase II as
topic/ or clinical trials., phase III as topic/ or clinical trials, phase IV as topic/

34

Double-blind method/

35

Single-blind method/

36

Placebos/

37

Placebo effect/

38

Drug evaluation/

39

Research design/

40

Randomized controlled trial.pt

41

Controlled clinical trial.pt

42

(clinical trial or clinical trial Phase I or clinical trial phase II or clinical trial phase III
or clinical trial phase IV).pt

43

(random$ or RCT or RCTSs).tw.

44

(Controlled adj5 (trial$ or stud$)).tw.

45

(Clinical$ adj5 trial$).tw.

46

((Control or treatment or experiment$ or intervention)adj5 (group$ or subjects$ or
patients$).tw.

47

(quasi-random$ or quasi random$ or pseudo-random$ or pseud or random$).tw.

48

((Singl$ or doubl$ or tripl$ or trebl$) adj5 (blind$ or mask$)).tw.

49

Placebo$.tw.

50

Controls.tw.

51

0r/29-50

52

Exp animals/not humans.sh
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12 and 25 and 49

50 not 49

Search 2:

Pubmed:

Line #

Query terms

Exp Cerebrovascular disease/

Exp Ischemic stroke/

Exp hemorrhagic stroke/

Cerebral hemorrhage /or exp stroke/or Hemorrhagic stroke/

Stroke/ or Brain Ischemia/

Brain infarction/

Cerebral arterial diseases/

Brain ischemia/

ORI | U D | W [N

Intracranial bleed/

—_
o

(Stroke* or Ischemic stroke* or Ischaemic stroke* or Intracranial hemorrhage* or
Intracranial haemorrhage* or Cerebrovascular disorders* or Brain infarct or cerebral
arterial disease or Intracranial embolisim or Intracranial thrombosis or CVA or
CVD).m_titl.

Limit 10 to abstracts

(isch?emi$ adj5 (stroke$ or apoplex$ or cerebrovasc$ or cerebrovasc$ or cva$ or
attack$)).tw.

((Brain or cerebr$ or cerebell$ or vertebrobasil$ or hemisphere$ or intracra$ or basal
gang$ or putami$ or intracerebral or infratentorial or supratentorial or middle
cerebr$ or mca$ or anterior circulation) adj5 (isch?emi$ or infract$ or thrombo$ or
emboli$ or occlus$ or hypoxi$ or h?emorrhag$ )).tw.

Or/1-13

Exp stem cell transplantation/

Cell transplantation/

Stem cell therapy.mp.

Cord blood stem cell transplantation/

Hematopoietic stem cell transplantation/

Mesenchymal stem cell transplantation/

Peripheral blood stem cell transplantation/

(Stem cell* or adult stem cell* or mesenchymal stem cell* or embryonic stem cell* or
fetal stem cell* or hematopietic stem cell* or peripheral blood stem cell* or fibroblasts
or myeloid progenitor cell or erythroid progenitor cell or multipotent stem cell or
myoblast or pluripotent stem cell or totipotent stem cells or tumor stem cells).m_titl.

23

limit 22 to abstracts

24

((stem or progenitor or embry$ or fetal or foetal or umbilical or bone marrow or cord
blood) adj5(cell or cells)).tw.

25

(cell adj5 (transplant$ or graft$)).tw.
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26 (fibroblast$ or myoblast$).tw.

28 Or 15-27

29 Randomized controlled trial/

30 Random allocation/

31 Controlled clinical Trial/

32 Control groups/

33 Clinical trials as topic/or clinical trials, phase I as topic/ or clinical trials, phase II as
topic/ or clinical trials., phase III as topic/ or clinical trials, phase IV as topic/

34 Double-blind method/

35 Single-blind method/

36 Placebos/

37 Placebo effect/

38 Drug evaluation/

39 Research design/

40 Randomized controlled trial.pt

41 Controlled clinical trial.pt

42 (clinical trial or clinical trial Phase I or clinical trial phase II or clinical trial phase III or
clinical trial phase IV).pt

43 (random$ or RCT or RCTSs).tw.

44 (Controlled adj5 (trial$ or stud$)).tw.

45 (Clinical$ adj5 trial$).tw.

46 ((Control or treatment or experiment$ or intervention)adj5 (group$ or subjects$ or
patients$).tw.

47 (quasi-random$ or quasi random$ or pseudo-random$ or pseud or random$).tw.

48 ((Singl$ or doubl$ or tripl$ or trebl$) adj5 (blind$ or mask$)).tw.

49 Placebo$.tw.

50 Controls.tw.

51 0r/29-50

52 Exp animals/not humans.sh

53 12 and 25 and 49

54 50 not 49

Search 3: Cochrane central:

Search Hits

#1 MeSH descriptor: [Ischemic Stroke] explode all trees: 994

#2 MeSH descriptor: [Cerebrovascular Disorders] explode all trees and with qualifier(s): [drug
therapy- DT, mortality - MO] 5167

#3 MeSH descriptor: [Hemorrhagic Stroke] explode all trees 40

#4 MeSH descriptor: [Stroke] 1 tree(s) exploded 15152

#5 (Brain ischemia):ab 1059

#6 (Intracranial bleed):ab 95
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#7 (Stroke* or Ischemic stroke* or Ischaemic stroke* or Intracranial hemorrhage* or

Intracranial haemorrhage* or Cerebrovascular disorders* or Brain infarct or cerebral arterial

disease or Intracranial embolism or Intracranial thrombosis or CVA or CVD):kw 30036

#8 #1 or #2 or #3 or #4 or #5 or #6 or #7 33122

#9 (stem cell transplantation):ti,ab,kw (Word variations have been searched) 11284

#10  (Stem cell therapy):tiabkw 9841

#11  (Cord blood stem cell transplantation):ti,abkw (Word variations have been searched)
386

#12  ("hematopoietic stem cell transplantation"):ti,ab,kw (Word variations have been searched)
4630

#13  (Mesenchymal stem cell transplantation):ti,ab,kw (Word variations have been searched)
972

#14  (Peripheral blood stem cell transplantation):ti,ab,kw (Word variations have been searched)
1977

#15  (Stem cell* or adult stem cell* or mesenchymal stem cell* or embryonic stem cell* or fetal

stem cell* or hematopietic stem cell* or peripheral blood stem cell* or fibroblasts or myeloid

progenitor cell or erythroid progenitor cell or multipotent stem cell or myoblast or pluripotent

stem cell or totipotent stem cells or tumor stem cells):kw (Word variations have been searched)
10372

#16  (stem or progenitor or embry$ or fetal or foetal or umbilical or bone marrow or cord blood

adj5 cell or cells):ab (Word variations have been searched) 139685

#17  (fibroblast$ or myoblast$):ti,ab,kw (Word variations have been searched) 3474

#18 #9#1lor#12or#13 or#14or#150r#16 or #17 143419

#19  ("randomized controlled trial"):ti,abkw (Word variations have been searched)
660973

#20  ("random allocation"):ab (Word variations have been searched) 49593

#21  ("controlled clinical trial"):ti (Word variations have been searched) 14165

#22  (Control groups):ab (Word variations have been searched) 555759

#23  (Clinical trials as topic or clinical trials, phase I as topic or clinical trials, phase II as topic or

clinical trials, phase III as topic or clinical trials, phase IV as topic):ab (Word variations have been

searched) 5754

#24  ("double blind method"):ti,ab,kw (Word variations have been searched) 155836

#25  ("single blind method"):ti,ab,kw (Word variations have been searched) 24786

#26  ("placebo"):ab (Word variations have been searched) 339632

#27  ("placebo effect"):ti,ab,kw (Word variations have been searched) 5570

#28  (Drugevaluation):ab (Word variations have been searched) 76217

#29  ("research design"):ab (Word variations have been searched)6733

#30  #19 or #20 or #21 or #22 or #23 or #24 or #25 or #26 or #27 or #28 or #29
1194911

#31  #8 AND #18 AND #30 974
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iii. = PRISMA Flow Diagram

Records from databases Additional records

(4550) identified through

Pubmed-693 reference lists (N =13)
Embase-644

Medline-1508
Web of science-731
Cochrane CENTRAL-974

|dentification

Duplicates removed (N=810)

h 4

Records after
duplicates removed
(N =3753)

Screening

Records excluded after title
and abstract screening
(N=3654)

h 4

Full-test articles assessed : -
for eligibility (N=99) Articles excluded (N=84)

Reviews/Systematic reviews:9
Not RCT: 30

Wrong intervention: 12
Non-relevant outcome: 21
Outcomes at less than 6
months: 4

Full test not available: 4
Protocol: 4

Eligibility

Y
Studies included in
systematic review and meta-
analysis (N=15)

h 4

Included

Studies included in
quantitative synthesis
meta-analysis (N=15)

Out of a total of 15 RCTs in ischemic stroke, 11 trials met the inclusion criteria as specified by the
GDG and were used for synthesizing evidence.

e ——————
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vii. Publication bias

Funnel plot: Modified Rankin Scale

_SEMD)

Funnel plot: Barthel Index

_ SEMD)

Funnel plot: All-cause mortality

- SE(0alRR])
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viii. List of Excluded Studies:

Reference
No

Study ID

Brief summary

Reason for exclusion

Studies on Intracerebral haemorrhage (ICH)

1

Sobrino et al.
2011

CD341 progenitor cells in the
outcome of intracerebral
haemorrhage at 3 months

Not RCT

Lietal. 2013

Efficacy of mesenchymal stem cell
(MSCs) patients with
intracerebral haemorrhage.
Outcomes assessed at 6 months

in

Surgery Combined with autologous
Bone Marrow  Stromal Cell
Transplantation in Intracerebral
Hemorrhage. Efficacy outcomes
assessed at 12 months

Not RCT

Tsang et al.
2017

Autologous BM derived
mesenchymal stem cell in chronic
(ICH), phase I/II RCT.
Outcome assessed at 60 weeks

stroke

Efficacy parameters of
two groups not published.

Khalil
2023

et al

Intravenous mesenchymal stem
cell in chronic ICH patients. RCT.

Outcome assessed at 2 years.

Outcomes of control arm
not published.

Studies with both intracerebral haemorrhage and Ischemic stroke

6

Kondoziolka
etal. 2005

Stereotactic implantation of
cultured neuronal cells in chronic
ischemic and haemorrhagic stroke.
Outcome assessed at 6 months
Phase 2 RCT.

for
and
patients

Separate  results
ischemic
haemorrhagic

not available.

Studies in Is

chemic stroke

7

Meng et al
2009

Autologous marrow mesenchymal
cell transplantation in ischemic
stroke. RCT

Full test not available.
Article in Chinese

Battistella et
al. 2011

Intra-arterial transplantation of

autologous BM mononuclear cells
in Outcome

subacute stroke.

assessed at 6months

Not RCT

Prasad et al.
2012

BM
ischemic

Intravenous

autologous
cell

mononuclear in

stroke. Phase 1 study

Not RCT
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Moniche et al.
2012

Intra-Arterial Bone Marrow

Mononuclear Cells in Ischemic
Stroke. Efficacy outcome assessed

at 6 months

Not RCT

Bhasin et al.
2012

Autologous intravenous
mononuclear stem cell in chronic
ischemic stroke. Outcome assessed

at 6 months

Not RCT

Jiang et al.
2013

Mesenchymal stem cell delivery via
catheter in MCA territory stroke.
Outcome assessed at 6 months

Not RCT

Qiao et al
2014

Co-transplantation With Neural
Stem/Progenitor Cells and
Mesenchymal Stromal Cells in
Ischemic Stroke Patients, outcome
assessed at 2 years.

Liu etal. 2014

Autologous mesenchymal
stem cells in subacute stroke. RCT.
Outcomes assessed at 3 months.

nerve

Outcomes assessed at less
than 6 months (3
months)

Banerjee et al.
2014

Intra-arterial Immunoselected CD
34 + stem cells in acute ischemic
stroke.

Not RCT

Wang et al.
2014

Intravenous autologous marrow
mesenchymal cells in stroke. RCT

Full text not available.
Article in Chinese.

Wanamaker
etal. 2015

Surgical mesenchymal stem cell
implantation in patients with MCA
stroke. Outcomes asses at 1 year.

Not RCT, Radiological
outcome

Taguchi et
2015

Intravenous BM Mononuclear stem
cell transplantation in acute stroke.
Phase 1.2b trial

Not RCT

Nakazaki
al. 2015

Mesenchymal stem cell in cerebral
ischemia. Phase 3 study

Full test not available.
Article in Japanese.

Ghali et
2016

Intra-arterial infusion of
autologous BM Mononuclear stem
cells in subacute stroke. Outcomes
assessed at 12 months.

Not RCT

Bhasin et
2016

BM
mononuclear stem cells in chronic
ischemic stroke. Single blind RCT.
Outcome assessed at 8 weeks.

Intravenous derived

Outcome assessed at less
than 6 months. (8 weeks)
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Kalladka et al.

2016

Human neural stem cell line
product CTX-DP, in
ischemic stroke. Phase 1 study.

chronic

Not RCT

Honmou et al.

2016

Intravenous
mesenchymal
stroke patients.

autologous

cells in subacute

Full test not available.
Article in Japanese

Bhasin et
2017

Autologous mesenchymal stem cell
in chronic stroke. Outcome at 4
years.

Not RCT

Steinberg
al. 2018

Modified BM derived mesenchymal
stem cells (SB 623) in chronic
stroke. Phase 1/2a study.

Laskowitz
al. 2018

Allogenic umbilical cord blood in
ischemic stroke, Phase 1 study

Not RCT

Levy et
2019

Intravenous allogenic
mesenchymal stem cell in chronic

stroke, Phase I/II study.

Zhang et
2019

Intracerebral transplantation of
neural stem cell in chronic stroke.
Outcome assessed at 12 months.

Not RCT

Vahidy et
2019

Intravenous BM mononuclear cell
in acute ischemic stroke. Phase 1
trial

Muir et
2020

Intracerebral  implantation  of
human neural stem cells in chronic
stroke. Outcomes assessed at 12
months.

Not RCT

Chung et
2021

Intravenous Mesenchymal stem
cells in chronic stroke. Open
labelled RCT. Outcomes assessed at
3 months

Outcomes assessed at less
than 6 months (3
months)

Intravenous mesenchymal stem
cells in subacute ischemic stroke.
Open labelled RCT. Outcome

assessed at 3 months.

Outcomes assessed at less
than 6 months (3
months)
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2. SPINAL CORD INJURY

Key question in PICO format

Search Strategy

PRISMA Flow Diagram

Summary of included studies
Evidence to Decision Framework
Data Extraction

List of excluded studies
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Key Question in PICO format:

In patients with Spinal cord injury, what is the efficacy and safety of stem cell therapy as compared
to usual care?

Population: Patients with spinal cord injury- subgroups-acute/subacute/chronic

Intervention: Any Stem cell and product derived from stem cells

Comparator: Usual Care/ Conventional Care

Critical Outcomes: Efficacy: Any measure of Disability or Handicap, Quality of life, Bladder and
bowel function;
Safety outcomes: mortality, serious adverse events, Any Tumour formation;
Important: other adverse events

Search Strategy

PubMed
No. Query

#6 ((stem AND cell AND therapy OR 'stem cell therapy'/exp/mj OR 'mesenchymal stem
cells":Ink OR '"bone marrow stem cells':Ink OR 'mesenchymal stem cell' OR 'bone marrow
stem cell' OR 'stem cell transplantation") AND 'chronic spinal cord injury' OR 'chronic
spinal cord injury'/exp) AND [randomized controlled trial]/lim AND [<1966-2023]/py
AND [embase]/lim AND [humans]/lim AND [abstracts]/lim AND [clinical study]/lim AND
[01-01-1900]/sd NOT [18-11-2023]/sd

((stem AND cell AND therapy OR 'stem cell therapy'/exp/mj OR 'mesenchymal stem
cells":Ink OR 'bone marrow stem cells":Ink OR 'mesenchymal stem cell' OR 'bone marrow
stem cell' OR 'stem cell transplantation') AND 'acute spinal cord injury' OR 'acute spinal
cord injury'/exp) AND [randomized controlled trial]/lim AND [<1966-2023]/py AND
[embase]/lim AND [humans]/lim AND [abstracts]/lim AND [clinical study]/lim AND [01-
01-1900]/sd NOT [18-11-2023]/sd

((stem AND cell AND therapy OR 'stem cell therapy'/exp/mj OR 'mesenchymal stem
cells":Ink OR 'bone marrow stem cells":Ink OR 'mesenchymal stem cell' OR 'bone marrow
stem cell' OR 'stem cell transplantation') AND 'spinal cord injury' OR 'spinal cord
injury'/exp) AND [randomized controlled trial]/lim AND [<1966-2023]/py AND
[embase]/lim AND [humans]/lim AND [abstracts]/lim AND [clinical study]/lim AND [01-
01-1900]/sd NOT [18-11-2023]/sd

((stem AND cell AND therapy OR 'stem cell therapy'/exp/mj OR 'mesenchymal stem
cells":Ink OR 'bone marrow stem cells":Ink OR 'mesenchymal stem cell' OR 'bone marrow
stem cell' OR 'stem cell transplantation') AND 'spinal cord injury' OR 'spinal cord
injury'/exp) AND [randomized controlled trial]/lim AND [<1966-2023]/py AND
[embase]/lim AND [humans]/lim AND [abstracts]/lim AND |[clinical study]/lim

((stem AND cell AND therapy OR 'stem cell therapy'/exp/mj OR 'mesenchymal stem
cells":Ink OR 'bone marrow stem cells":Ink OR 'mesenchymal stem cell' OR 'bone marrow
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stem cell' OR 'stem cell transplantation') AND 'spinal cord injury' OR 'spinal cord
injury'/exp) AND [randomized controlled trial]/lim AND [<1966-2023]/py AND
[embase]/lim

((stem AND cell AND therapy OR 'stem cell therapy'/exp/mj OR 'mesenchymal stem
cells":Ink OR 'bone marrow stem cells":Ink OR 'mesenchymal stem cell' OR 'bone marrow
stem cell' OR 'stem cell transplantation') AND 'spinal cord injury' OR 'spinal cord
injury'/exp) AND [randomized controlled trial]/lim AND [<1966-2023]/py

Embase

No

Query

#6

((stem AND cell AND therapy OR 'stem cell therapy'/exp/mj OR 'mesenchymal stem cells":Ink
OR 'bone marrow stem cells':Ink OR 'mesenchymal stem cell' OR 'bone marrow stem cell' OR
'stem cell transplantation') AND 'chronic spinal cord injury' OR 'chronic spinal cord
injury'/exp) AND [randomized controlled trial]/lim AND [<1966-2023]/py AND
[embase]/lim AND [humans]/lim AND [abstracts]/lim AND [clinical study]/lim AND [01-01-
1900]/sd NOT [18-11-2023]/sd

((stem AND cell AND therapy OR 'stem cell therapy'/exp/mj OR 'mesenchymal stem cells":Ink
OR 'bone marrow stem cells":Ink OR 'mesenchymal stem cell' OR 'bone marrow stem cell' OR
'stem cell transplantation') AND 'acute spinal cord injury' OR 'acute spinal cord injury'/exp)
AND [randomized controlled trial]/lim AND [<1966-2023]/py AND [embase]/lim AND
[humans]/lim AND [abstracts]/lim AND |[clinical study]/lim AND [01-01-1900]/sd NOT [18-
11-2023]/sd

((stem AND cell AND therapy OR 'stem cell therapy'/exp/mj OR 'mesenchymal stem cells":Ink
OR 'bone marrow stem cells':Ink OR 'mesenchymal stem cell' OR 'bone marrow stem cell' OR
'stem cell transplantation') AND 'spinal cord injury' OR 'spinal cord injury'/exp) AND
[randomized controlled trial]/lim AND [<1966-2023]/py AND [embase]/lim AND
[humans]/lim AND [abstracts]/lim AND |[clinical study]/lim AND [01-01-1900]/sd NOT [18-
11-2023]/sd

((stem AND cell AND therapy OR 'stem cell therapy'/exp/mj OR 'mesenchymal stem cells":Ink
OR 'bone marrow stem cells':Ink OR 'mesenchymal stem cell' OR 'bone marrow stem cell' OR
'stem cell transplantation') AND 'spinal cord injury' OR 'spinal cord injury'/exp) AND
[randomized controlled trial]/lim AND [<1966-2023]/py AND [embase]/lim AND
[humans]/lim AND [abstracts]/lim AND [clinical study]/lim

((stem AND cell AND therapy OR 'stem cell therapy'/exp/mj OR 'mesenchymal stem cells":Ink
OR 'bone marrow stem cells':Ink OR 'mesenchymal stem cell' OR 'bone marrow stem cell' OR
'stem cell transplantation') AND 'spinal cord injury' OR 'spinal cord injury'/exp) AND
[randomized controlled trial]/lim AND [<1966-2023]/py AND [embase]/lim

((stem AND cell AND therapy OR 'stem cell therapy'/exp/mj OR 'mesenchymal stem cells':Ink

OR 'bone marrow stem cells':Ink OR 'mesenchymal stem cell' OR 'bone marrow stem cell' OR
'stem cell transplantation') AND 'spinal cord injury' OR 'spinal cord injury'/exp) AND
[randomized controlled trial]/lim AND [<1966-2023]/py
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Web of Science

#

Search Query

1

(((((TS=(Stem cell therapy)) OR TS=(Mesenchymal stem cell)) OR TS=(Bone marrow stem
cell)) AND TS=(Spinal Cord Injury)) OR TS=(Acute spinal cord injury)) OR TS=(Chronic spinal
cord injury) and Preprint Citation Index (Exclude - Database) Timespan: 1900-01-01 to 2023-
11-17

((((((TS=(Stem cell therapy)) OR TS=(Mesenchymal stem cell)) OR TS=(Bone marrow stem
cell)) AND TS=(Spinal Cord Injury)) OR TS=(Acute spinal cord injury)) OR TS=(Chronic spinal
cord injury)) Timespan: 1900-01-01 to 2023-11-17

(((((((TS=(Stem cell therapy)) OR TS=(Mesenchymal stem cell)) OR TS=(Bone marrow stem
cell)) AND TS=(Spinal Cord Injury)) OR TS=(Acute spinal cord injury)) OR TS=(Chronic spinal
cord injury))) AND TS=(randomized controlled trial) and Preprint Citation Index (Exclude -
Database) Timespan: 1900-01-01 to 2023-11-17

(CC((((TS=(Stem cell therapy)) OR TS=(Mesenchymal stem cell)) OR TS=(Bone marrow stem
cell)) AND TS=(Spinal Cord Injury)) OR TS=(Acute spinal cord injury)) OR TS=(Chronic spinal
cord injury))) AND TS=(randomized controlled trial) and Preprint Citation Index (Exclude -
Database) and Clinical Trial (Document Types) Timespan: 1900-01-01 to 2023-11-17

Cochrane

ID

Search

#1

(Stem Cell Therapy) OR (Mesenchymal Stem Cell) OR (Bone Marrow Stem Cell) AND (Spinal
Cord Injury) with Publication Year from 1900 to 2023, in Trials

#2

MeSH descriptor: [Stem Cell Transplantation] explode all trees

#3

MeSH descriptor: [Mesenchymal Stem Cell Transplantation] explode all trees

#4

MeSH descriptor: [Spinal Cord Injuries] explode all trees

#5

((Stem cell therapy) AND (Spinal cord injury)):ti,ab,kw (Word variations have been searched)
with Publication Year from 1900 to 2023, in Trials

#6

((Stem cell therapy)) OR ("mesenchymal stem cell") OR ("bone marrow stem cell") AND
("spinal cord injury") OR (Acute Spinal Cord Injury):ti,ab,kw with Publication Year from 1900
to 2023, in Trials

((Stem cell therapy)) OR ("mesenchymal stem cell") OR ("bone marrow stem cell") AND
("spinal cord injury") OR (Chronic Spinal Cord Injury) (Word variations have been searched)
with Publication Year from 1900 to 2023, in Trials
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iii. = PRISMA Flow Diagram

)

Records identified through database Additional records identified through
searching (PubMed, Medline, Google other sources viz references of meta-
scholar, Embase) upto 17 November 2023 analyses

(N=162) (N=2)

Identification

[

Records obtained after Screening
(N=164)

Records excluded (N=150)
Duplicates = 34
Not an RCT =43
Non usage of stem cells = 48
Animal studies =9
Case Report, Case Series,
Review article, Protocol = 5
Non-availability of full text = 10
Different disease = 1

Screening

A4

Full-text art.ic.le‘s ?ssessed for Full-text articles excluded
eligibility e Data Duplications = 1
(N=14) e  Uncertainty about RCT =1

lity

igibi

El

Studies included in

qualitative synthesis | Full-text articles excluded
(N=12) "| e No quantitative data =1

A 4

Studies included in
quantitative synthesis (meta-
analysis)

(N=11)

Included

Out of a total of 11 RCTs, 5 trials met the inclusion criteria as specified by the GDG and were used

for synthesizing evidence.
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vii. List of Excluded studies:

1 Associations Between Insufficient Sleep Syndrome and
Health Outcomes for Care Partners

No use of stem
cells in spinal
cord injury

The development of lived experience-centered word | Davies BM
clouds to support research uncertainty gathering in
degenerative cervical myelopathy: results from an
engagement process and protocol for their evaluation,
via a nested randomized controlled trial

No use of stem
cells in spinal
cord injury

Safety, tolerability, and activity of mesenchymal stem | Uccelli A
cells versus placebo in multiple sclerosis (MESEMS): a
phase 2, randomised, double-blind crossover trial

Stem cells used
in Multiple
Sclerosis

Randomized, Placebo-Controlled Analysis of the Knee | Tucker JD
Synovial Environment Following Platelet-Rich Plasma
Treatment for Knee Osteoarthritis

No use of stem
cells in spinal
cord injury

Spine Treatment Appraisal Report (STAR): Bone | Dettori]JR
Marrow-Derived Stem Cells Improve Neurological
Recovery in Participants with Spinal Cord Injury

Full text not
available, only
abstract

Denosumab Versus Zoledronic Acid in Bone Disease | Huang S-Y
Treatment of Newly Diagnosed Multiple Myeloma: An
International, Double-Blind, Randomized Controlled
Phase 3 Study—Asian Subgroup Analysis

No use of stem
cells in spinal
cord injury

Two year follow up of acute complete spinal cord
injury patients receiving autologous bone marrow-
derived mononuclear stem cell therapy

Only the
abstract is
published

Intrathecal enzyme replacement for cognitive decline
in mucopolysaccharidosis type I, a randomized, open-
label, controlled pilot study

No use of stem
cells in spinal
cord injury

Human umbilical cord mesenchymal stem cells to treat
spinal cord injury in the early chronic phase: Study
protocol for a prospective, multicenter, randomized,
placebo-controlled, single-blinded clinical trial

Only study
protocol

Pain inhibition through transplantation of fetal | Batista CM
neuronal progenitors into the injured spinal cord in
rats

Animal study

Clinical trial for spinal cord injury with neural lineage
stem cell

Not
randomised
controlled trial

Therapeutic application of autologous bone marrow | Saini R
mononuclear stem cell in complete spinal cord injury
in human

Only abstract
available
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Global Spine Congress 2018, GSC 2018 Global Spine
Journal

Conference
abstract, no
use of stem
cells in spinal
cord injury

Safety of Autologous Human Schwann Cell | Anderson
Transplantation in Subacute Thoracic Spinal Cord | KD
Injury

Non-
randomised
trial

Effects of single-agent bortezomib as post-transplant
consolidation therapy on multiple myeloma-related
bone disease: a randomized phase II study

No use of stem
cells in spinal
cord injury

Dendritic cell vaccination in combination with | Kongsted P
docetaxel for patients with metastatic castration-
resistant prostate cancer: A randomized phase II study

No use of stem
cells in spinal
cord injury

Autologous mesenchymal stromal cell transplantation | Satti HS
for spinal cord injury: A phase I pilot study

Non-
randomised
trial

Daratumumab  monotherapy in patients with | Lonial S
treatment-refractory multiple myeloma (SIRIUS): An
open-label, randomised, phase 2 trial

No use of stem
cells in spinal
cord injury

Core decompression and autologous bone marrow | Pepke W
concentrate for treatment of femoral head
osteonecrosis: A randomized prospective study

No use of stem
cells in spinal
cord injury

Developing clinical-grade cell therapy for spinal cord | Sabaawy H
regeneration

Review of
trials
conducted,
only abstract
available

Impact of chemokines on the properties of spinal cord- | Knerlich-
derived neural progenitor cells in a rat spinal cord | Lukoschus F
lesion model

Animal study

Phase I, multicentre, dose-escalation trial of | Kaufman JL
monotherapy with milatuzumab (humanized anti-
CD74 monoclonal antibody) in relapsed or refractory
multiple myeloma

No use of stem
cells in spinal
cord injury

Tracking induced pluripotent stem cells-derived | Tang H
neural stem cells in the central nervous system of rats
and monkeys

Animal study

Safety profile, feasibility, and early clinical outcome of | Kantharajan
co-transplantation of olfactory mucosa and bone | na SB
marrow stem cells in spinal cord injury-a novel
implantation with two-year follow-up

Prospective
case series
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Dose-dependent facilitation of peripheral nerve
regeneration by bone marrow-derived mononuclear
cells: A randomized controlled study. Laboratory
investigation

Raheja A

Animal Study

Combined transplantation of human neural stem cells
and human mesenchymal stem cells following spinal
cord injury

Animal Study

Motor and somatosensory evoked potential evaluation
in rat spinal cord transection models following bone
marrow mesenchymal stem cell transplantation

Animal study

High-dose methylprednisolone in acute spinal cord
injuries: Proceed with caution

Pandya KA

No use of stem
cells in spinal
cord injury

Multidisciplinary management of Hunter syndrome

Muenzer ]

Focused
Hunter
Syndrome

Functional recovery and neural differentiation after
transplantation of allogenic adipose-derived stem cells
in a canine model of acute spinal cord injury.

Ryu HH

Animal study

Clinical studies in spinal cord injury: Moving towards
successful trials

Knafo S

Review article

New thinking on olfactory ensheathing cell
transplantation in the repair of spinal cord injury

Sun L-Q

Not
randomised
controlled trial

Curative effect of autologous mesenchymal stem cell
transplantation on spinal cord injury

From non
indexed
journal

Cellular replacement therapy for Parkinson's disease -
Where we are today?

Redmond Jr.

DE

No use of stem
cells in spinal
cord injury

Systemic Administration of Allogeneic Cord Blood
Mononuclear Cells in Adults with Severe Acute
Contusion Spinal Cord Injury: Phase 1/2a Pilot Clinical
Study-Safety and Primary Efficacy Evaluation

Smirnov VA

Not
randomised
controlled trial

Safety and neurological assessments after autologous
transplantation of bone marrow mesenchymal stem
cells in subjects with chronic spinal cord injury

Mendonga,
MVP

Not
randomised
controlled trial

Effects of Hematopoietic Autologous Stem Cell
Transplantation to the Chronically Injured Human
Spinal Cord Evaluated by Motor and Somatosensory
Evoked Potentials Methods

Frolov, AA

Not a
randomised
controlled trial
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Delivery of autologous bone marrow precursor cells | Callera F
into the spinal cord via lumbar puncture technique in
patients with spinal cord injury: A preliminary safety
study

Not
randomised
controlled trial

Application of autologous bone marrow stem cells in | Chernykh
the therapy of spinal cord injury patients ER

Not
randomised
controlled trial

Spinal cord injury treatment with intrathecal
autologous bone marrow stromal cell transplantation:
The first clinical trial case report

Case report

A First-in-Human, Phase I Study of Neural Stem Cell | Curtis E
Transplantation for Chronic Spinal Cord Injury

Not
randomised
controlled trial

Significant Improvement of Acute Complete Spinal
Cord Injury Patients Diagnosed by a Combined Criteria
Implanted with Neuro Regen Scaffolds and
Mesenchymal Stem Cells

Not a
randomised
controlled trial

Autologous Bone Marrow Derived Mononuclear Cell | Kumar AA
Therapy for Spinal Cord Injury: A Phase I/II Clinical
Safety and Primary Efficacy Data

Not
randomised
controlled trial

Stem cells in the treatment of chronic spinal cord | Cristante AF
injury: evaluation of somatosensitive evoked
potentials in 39 patients

Not a
randomised
controlled trial

The Damaged Spinal Cord Is a Suitable Target for Stem
Cell Transplantation

Not a
randomised
controlled trial

Clinical Trial of Human Fetal Brain-Derived Neural | Shin ]C
Stem/Progenitor Cell Transplantation in Patients with
Traumatic Cervical Spinal Cord Injury

Not a
randomised
controlled trial

Mobilization of CD133+ CD34- Cells in Healthy | Moldenhaue
Individuals Following Whole-Body Acupuncture for | rS
Spinal Cord Injuries

Not a
randomised
controlled trial

A Phase III Clinical Trial Showing Limited Efficacy of | Oh SK
Autologous Mesenchymal Stem Cell Therapy for Spinal
Cord Injury

Not a
randomisedco
ntrolled trial

Emerging Safety of Intramedullary Transplantation of | Levi AD
Human Neural Stem Cells in Chronic Cervical and
Thoracic Spinal Cord Injury

Not
randomised
controlled trial

Safety and feasibility of autologous olfactory | Zamani H

ensheathing cell and bone marrow mesenchymal stem

cell co-transplantation in chronic human spinal cord
injury: a clinical trial

Not a
randomised
controlled trial
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Combined protocol of cell therapy for chronic spinal | Moviglia GA
cord injury.: Report on the electrical and functional
recovery of two patients

Not
randomised
controlled trial

Intraspinal Stem Cell Transplantation in Amyotrophic | Riley ]
Lateral Sclerosis: A Phase [ Trial, Cervical
Microinjection, and Final Surgical Safety Outcomes

No use of stem
cells in spinal
cord injury

Clinical safety and primary efficacy of bone marrow | Karamouzia
mesenchymal cell transplantation in subacute spinal | n S
cord injured patients

Not
randomised
controlled trial

Intrathecal administration of autologous mesenchymal | Vaquero ]
stromal cells for spinal cord injury: Safety and efficacy
of the 100/3 guideline

Not a
randomised
controlled trial

Transplantation of Purified Autologous Leukapheresis- | Al-Zoubi A
Derived CD34+ and CD133+ Stem Cells for Patients
With Chronic Spinal Cord Injuries: Long-Term
Evaluation of Safety and Efficacy

Not a
randomised
controlled trial

Intravenous infusion of auto serum-expanded
autologous mesenchymal stem cells in spinal cord
injury patients: 13 case series

Not
randomised
controlled trial

Administration of cultured autologous bone marrow | Saito F
stromal cells into cerebrospinal fluid in spinal injury
patients: A pilot study

Not a
randomised
controlled trial

Intrathecal transplantation of autologous adipose- | Hur JW
derived mesenchymal stem cells for treating spinal
cord injury: A human trial

Not a
randomised
controlled trial

Treatment of pressure ulcers with autologous bone | Sarasuda JG
marrow nuclear cells in patients with spinal cord
injury

Not a
randomised
controlled trial

Autologous Bone Marrow Mesenchymal Stem Cell
Therapy in the Subacute Stage of Traumatic Brain
Injury by Lumbar Puncture

No use of stem
cells in spinal
cord injury

Assessing fetal human neural stem cells tumorigenicity | Andreu M
potential in athymic rats with penetrating traumatic
brain injury (pTBI)

No use of stem
cells in spinal
cord injury

An approach to personalized cell therapy in chronic | Vaquero ]
complete paraplegia: The Puerta de Hierro phase 1/1I
clinical trial

Administration of Autologous Bone Marrow-Derived | Sharma A

Mononuclear Cells in Children With Incurable
Neurological Disorders and Injuryls Safe and
Improves Their Quality of Life

No use of stem
cells in spinal
cord injury

Evidence-based Guidelines for the use of Stem Cell Therapy: Neurological Conditions (supplement)




Complete spinal cord injury treatment using | Yoon SH
autologous bone marrow cell transplantation and bone
marrow stimulation with granulocyte macrophage-
colony stimulating factor: Phase I/1I clinical trial

Not
randomised
controlled trial

An attempt to treat patients who have injured spinal | Attar A
cords with intralesional implantation of concentrated
autologous bone marrow cells

Not
randomised
controlled trial

Safety of Intravenous Infusion of Human Adipose
Tissue-Derived Mesenchymal Stem Cells in Animals
and Humans

Not a
randomised
controlled trial

A Prospective Randomized Double-Blind Clinical Trial
Using a Combination of Olfactory Ensheathing Cells
and Schwann Cells for the Treatment of Chronic
Complete Spinal Cord Injuries

No use of stem
cells in spinal
cord injury

Cell therapy with autologous mesenchymal stromal | Vaquero ]
cells in post-traumatic syringomyelia

No use of stem
cells in spinal
cord injury

Phase I-1I Clinical Trial Assessing Safety and Efficacy of
Umbilical Cord Blood Mononuclear Cell Transplant
Therapy of Chronic Complete Spinal Cord Injury

Not
randomised
controlled trial

Treatment of chronic thoracic spinal cord injury | Saberi H
patients with autologous Schwann cell transplantation:
An interim report on safety considerations and
possible outcomes

Not
randomised
controlled trial

Ex vivo-expanded autologous bone marrow-derived
mesenchymal stromal cells in human spinal cord
injury/paraplegia: a pilot clinical study

Not
randomised
controlled trial

Effectiveness of intense, activity-based physical | Larson CA
therapy for individuals with spinal cord injury in
promoting motor and sensory recovery: Is olfactory
mucosa autograft a factor?

No use of stem
cells in spinal
cord injury

Safety of Autologous Bone Marrow Stromal Cell | Nishida H

Transplantation in Dogs with Acute Spinal Cord Injury

Animal Study

Repeated subarachnoid administrations of autologous | Vaquero ]
mesenchymal stromal cells supported in autologous
plasma improve quality of life in patients suffering
incomplete spinal cord injury

Not
randomised
controlled trial

Olfactory Mucosal Autografts and Rehabilitation for
Chronic Traumatic Spinal Cord Injury

Not
randomised
controlled trial

Evidence-based Guidelines for the use of Stem Cell Therapy: Neurological Conditions (supplement)
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Safety of Granulocyte Colony-Stimulating Factor (G-
CSF) Administration for Postrehabilitated Motor
Complete Spinal Cord Injury Patients: An Open-Label,
Phase I Study

Derakhshan
rad N

No use of stem
cells in spinal
cord injury

Human intracerebroventricular (ICV) injection of
autologous, non-engineered, adipose-derived stromal
vascular fraction (ADSVF) for neurodegenerative
disorders: results of a 3-year phase 1 study of 113
injections in 31 patients

No use of stem
cells in spinal
cord injury

Multicenter Prospective Nonrandomized Controlled
Clinical Trial to Prove Neurotherapeutic Effects of
Granulocyte Colony-Stimulating Factor for Acute
Spinal Cord Injury

Inada T

Not
randomised
controlled trial

Neuroprotective therapy using granulocyte colony-
stimulating factor for acute spinal cord injury: a phase
[/11a clinical trial

Takahashi H

Not
randomised
controlled trial

A phase II clinical trial with repeated intrathecal
injections of autologous mesenchymal stem cells in
patients with amyotrophic lateral sclerosis

Petrou P

No use of stem
cells in spinal
cord injury

Neuroprotective therapy using granulocyte colony-
stimulating factor for patients with worsening
symptoms of compression myelopathy, part 1: a phase
[ and Ila clinical trial

Sakuma T

No use of stem
cells in spinal
cord injury

Nerve repair using acidic fibroblast growth factor in
human cervical spinal cord injury: a preliminary Phase
[ clinical study

Wu JC

Not
randomised
controlled trial

Efficacy of a cultured conditioned medium of
exfoliated deciduous dental pulp stem cells in erectile
dysfunction patients

Koga S

No use of stem
cells in spinal
cord injury

Stem-cell transplantation into the frontal motor cortex
in amyotrophic lateral sclerosis patients

Martinez HR

No use of stem
cells in spinal
cord injury

Cell transplantation therapy in reanimating severely
head-injured patients

Seledtsov VI

No use of stem
cells in spinal
cord injury

Stem Cell Transplantation in Amyotrophic Lateral

Sclerosis Patients: Methodological Approach, Safety,
and Feasibility

Martinez HR

No use of stem
cells in spinal
cord injury

Safety and Feasibility of Autologous Bone Marrow
Cellular Therapy in Relapsing-Progressive Multiple
Sclerosis

Rice CM

No use of stem
cells in spinal
cord injury

Evidence-based Guidelines for the use of Stem Cell Therapy: Neurological Conditions (supplement)




Transplantation of Mesenchymal Stromal Cells in
Patients With Amyotrophic Lateral Sclerosis: Results
of Phase I/Ila Clinical Trial

Sykova E

No use of stem
cells in spinal
cord injury

Safety and tolerability of intrathecal delivery of
autologous bone marrow nucleated cells in children
with cerebral palsy: an open-label phase I trial

Mancias-
Guerra C

No use of stem
cells in spinal
cord injury

Forskolin Enhances In Vivo Bone Formation by Human
Mesenchymal Stromal Cells

Doorn |

No use of stem
cells in spinal
cord injury

Renal shielding and dosimetry for patients with severe
systemic sclerosis receiving immunoablation with total
body irradiation in the scleroderma:
cyclophosphamide or transplantation trial

Craciunescu
0]

No use of stem
cells in spinal
cord injury

Clinical Experience With Autologous M2 Macrophages
in Children With Severe Cerebral Palsy

Chernykh
ER

No use of stem
cells in spinal
cord injury

Early loss of pericytes and perivascular stromal cell-
induced scar formation after stroke

Fernandez-
Klett F

No use of stem
cells in spinal
cord injury

Safety and efficacy of Wharton's jelly-derived
mesenchymal stem cells with teriparatide for
osteoporotic vertebral fractures: A phase I/11a study

Shim |

No use of stem
cells in spinal
cord injury

Mucosal Immune Responses to Treadmill Exercise in
Elite Wheelchair Athletes

Leicht CA

No use of stem
cells in spinal
cord injury

Safety and Therapeutic Potential of M2 Macrophages
in Stroke Treatment

Chernykh
ER

No use of stem
cells in spinal
cord injury

Effects of Intravesical Lactobacillus Rhamnosus GGon
Urinary Symptom Burden in People with Neurogenic
Lower Urinary Tract Dysfunction

Tucker JD

No use of stem
cells in spinal
cord injury

Olfactory Ensheathing Cell Neurorestorotherapy for
Amyotrophic Lateral Sclerosis Patients: Benefits From
Multiple Transplantations

No use of stem
cells in spinal
cord injury

Assessing fetal human neural stem cells tumorigenicity

potential in athymic rats with penetrating traumatic

brain injury (pTBI)

Mary
Lourdes
Andreu

Animal Study

Difference Between Rehabilitation Therapy and Stem
Cells Transplantation in Patients With Spinal Cord
Injury in China

An Yihua
doctor

Registered
Trial
(NCT0139397
7), no
publication

Evidence-based Guidelines for the use of Stem Cell Therapy: Neurological Conditions (supplement)
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available

Autologous Bone Marrow Stem Cell Transplantation in | Carolina
Patients With Subacute Spinal Cord Injury Macedo PhD

Registered
Trial
(NCT0567179
6), no
publication
available

Cell therapy for CNS diseases Honmou O

Stem cell therapy for neurological disorders Alessandrini
M

No use of stem
cells in spinal
cord injury

Phase 1 trial of autologous bone marrow stem cell | Kakabadze Z
transplantation in patients with spinal cord injury

Not
randomised
controlled trial

Efficacy and safety of local stem cell transplantation
for sequelae of spinal cord injury

Not a
randomised
controlled trial

Collagen scaffold combined with human umbilical | Wu-Sheng
cord-mesenchymal stem cells transplantation for acute | Deng
complete spinal cord injury

Not a
randomised
controlled trial

Clinical study of human umbilical cord mesenchymal | Feng Shiqging
stem cells for repairing spinal cord injury by local
combined intrathecal transplantation

Registered
Trial
(ChiCTR22000
61962), no
publication
available

Different Efficacy Between Rehabilitation Therapy and
Stem Cells Transplantation in Patients With SCI in
China (SCI-III)

Registered
Trial
(NCT0187354
7), no
publication
available

Granulocyte  colony-stimulating  factor-mediated
neuroprotective therapy for acute spinal cord injury:
from bench to bedside

No use of stem
cells in spinal
cord injury

Studying the effect of bone marrow mesenchymal stem | Farshad

cell injection into the subarachnoid space on | Homayouni
improvement and reduction of complications in spinal | Moghadam
cord injured patients

Registered
Trial
(IRCT2013050
813267N1), no
publication
available
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A Clinical Trial to study the safety &amp; effectiveness
of Adult Stem Cells derived from Bone Marrow via
different routes of administration in the treatment of
patients with complete Spinal Cord Injury (SCI)

Sreedhar
Singamala

Registered
Trial
(CTRI/2010/0
91/001469),
no publication
available

Role of Stem Cells in Improving Implantation Rates in
ICSI Patients

Nawara
Mohamed
Hashish

No use of stem
cells in spinal
cord injury

The Effect of Peer Education on Stem Cell Donation in
Nursing Students

Dilek
YILDIRIM

No use of stem
cells in spinal
cord injury

NTCP model validation method for DAHANCA patient
selection of protons versus photons in head and neck
cancer radiotherapy

CR Hansen

No use of stem
cells in spinal
cord injury

Six weeks of oral Echinacea purpurea supplementation
does not enhance the production of serum
erythropoietin ~ or  erythropoietic  status in
recreationally active males with above-average aerobic
fitness

TD Martin

No use of stem
cells in spinal
cord injury

Autologous Cell-derived Tissue Engineered Cartilage
for Repairing Articular Cartilage Lesions

Quanyi Guo

No use of stem
cells in spinal
cord injury

Valproate and Levocarnitine in Children with Spinal
Muscular Atrophy

Sheffali
Gulati

No use of stem
cells in spinal
cord injury
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3. AMYOTROPHIC LATERAL SCLEROSIS

Key question in PICO format

Search Strategy

PRISMA Flow Diagram

Summary of included studies
Evidence to Decision Framework
Data Extraction Sheet

List of excluded studies
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Key question in PICO format

In patients with amyotrophic lateral sclerosis, what is the efficacy and safety of stem cell therapy as
compared to usual care?

Population: Patients with Amyotrophic Lateral Sclerosis (ALS). Subgroup analysis: Duration, age,

comorbidities, clinical subtypes of ALS, Familial ALS

Intervention: Any Stem cell and product derived from stem cells

Comparator: Usual Care/ Conventional Care

Critical Outcomes: Efficacy outcomes: Any measure of progressive functional disability and/or
handicap-Pulmonary Function, tracheostomy-free Life; tube-free feeding;

Safety outcomes: Mortality, serious adverse events;
Important: Quality of Life, adverse events

Search Strategy
The following search strategy was adopted to search various databases and obtain eligible reports
for inclusion in the present meta-analysis.

PubMed

#1 "Amyotrophic Lateral Sclerosis"[MeSH Terms] OR "Amyotrophic Lateral Sclerosis" OR "Motor
Neuron Disease" OR "MND"

#2 "Stem Cells"[MeSH Terms] OR "Stem Cell Transplantation"[MeSH Terms] OR "Stem Cells" OR
"Stem Cell Therapy" OR "Cell Therapy" OR "Cell Transplantation" OR "Regenerative Medicine"

#3 "Randomized Controlled Trial"[Publication Type] OR "Randomized Controlled Trials as
Topic"[MeSH Terms] OR "RCT" OR "Random Allocation" OR "Double-Blind Method" OR "Single-
Blind Method"

#4 #1 AND #2 AND #3

Scopus

("Amyotrophic Lateral Sclerosis”"[MeSH Terms] OR "Amyotrophic Lateral Sclerosis" OR "ALS" OR
"Motor Neuron Disease” OR "MND")

AND

("Stem Cells"[MeSH Terms] OR "Stem Cell Transplantation"[MeSH Terms] OR "Stem Cells" OR
"Stem Cell Therapy" OR "Cell Therapy" OR "Cell Transplantation" OR "Regenerative Medicine")

AND

("Randomized Controlled Trial"[Publication Type] OR "Randomized Controlled Trials as
Topic"[MeSH Terms] OR "RCT" OR "Random Allocation" OR "Double-Blind Method" OR "Single-
Blind Method")

Embase

("amyotrophic lateral sclerosis'/exp OR 'amyotrophic lateral sclerosis' OR 'ALS' OR 'motor neuron
disease' OR 'MND')

AND
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('stem cell'/exp OR 'stem cell transplantation'/exp OR 'stem cell therapy' OR 'cell therapy' OR 'cell
transplantation' OR 'regenerative medicine')

AND

(‘'randomized controlled trial'/exp OR 'RCT' OR 'random allocation' OR 'double-blind method' OR
'single-blind method")

Cochrane Library

#1 [MeSH] "Amyotrophic Lateral Sclerosis” OR "Amyotrophic Lateral Sclerosis" OR "ALS" OR
"Motor Neuron Disease" OR "MND"

#2 [MeSH] "Stem Cells" OR [MeSH] "Stem Cell Transplantation” OR "Stem Cell Therapy" OR "Cell
Therapy" OR "Cell Transplantation” OR "Regenerative Medicine"

#3 [MeSH] "Randomized Controlled Trial" OR "RCT" OR "Random Allocation” OR "Double-Blind
Method" OR "Single-Blind Method"

#4 #1 AND #2 AND #3

PRISMA Flow Diagram

Records identified from*: ..
Databases (n = 320) Records removed before screening:

PubMed (n= 241) Duplicate records re.moye.d (n=32)
Web of Science (n= 22) Records_ marked as |neI|g|pIe by
Embase (n= 9) automation tools (not applicable)

Cochrane CENTRAL (n= 48) Records removed for other reasons (n =

200)

!

Records screened (n = 88)

!

Reports sought for retrieval )
(n = 32) Reports not retrieved (n = 0)

!

Reports assessed for eligibility

(n = 32)

Reports of included studies:
Randomized controlled trials (n=3)

Records excluded (n = 56)

Reports excluded:
Other drug interventions (n = 8)
Uncontrolled trials (n=18)
Non-randomized controlled trials (n=3)
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vii. List of excluded studies:

Details of the studies not included in the present analysis and the reason for their exclusion:

SI. No.

Study Name

Reason of exclusion

Petrou et al. 2021

Non-Randomised trial

Martinez et al. 2009

Non-Randomised trial

Sharma et al. 2015

Non-Randomised trial

Kim et al. 2014

Uncontrolled Trial

Oh etal. 2015

Uncontrolled Trial

Petrou et al. 2016

Uncontrolled Trial

Sykova et al. 2017

Uncontrolled Trial

Nabavi et al. 2019

Uncontrolled Trial

O 0N |U D |WIN| -

Mazzini et al. 2010

Uncontrolled Trial

[UnN
o

Feldman et al. 2014

Uncontrolled Trial

[E=N
—_

Glass et al. 2016

Uncontrolled Trial

[UnN
[\

Mazzini et al. 2019

Uncontrolled Trial

[EnN
w

Blanquer et al. 2012

Uncontrolled Trial

U
S

Deda et al. 2009

Uncontrolled Trial

[EnN
ul

Gamez etal. 2010

Uncontrolled Trial

[UnN
(o))

Karussis et al. 2010

Uncontrolled Trial

[EnN
~N

Mazzine et al. 2012

Uncontrolled Trial

[UnN
0]

Prabhakar et al. 2012

Uncontrolled Trial

[EEN
O

Riley et al. 2012

Uncontrolled Trial

N
(e}

Tarella et al. 2010

Uncontrolled Trial

N
—_

Riley et al. 2014

Uncontrolled Trial

N
N

Wong etal. 2022

Other drugs

N
w

Pawlukowska et al. 2019

Other drugs

)
o~

Pagsnoni et al. 2022

Other drugs

N
vl

Ohetal. 2018

Other drugs

N
(o)}

Miaer et al. 2015

Other drugs

N
~

Gotkine et al. 2023

Other drugs

N
e}

Baloh et al. 2020

Other drugs

N
O
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Key question in PICO format

In patients with multiple sclerosis, what is the efficacy and safety of stem cell therapy as compared
to usual care?

Population: Patients with Multiple Sclerosis. Subgroups: Primary Progressive Multiple Sclerosis
(PPMS), Relapsing Remitting Multiple Sclerosis (RRMS), Secondary Progressive Multiple Sclerosis
(SPMS), Highly Active Multiple Sclerosis.

Intervention: Any Stem cell and product derived from stem cells
Comparator: Usual Care/ Conventional Care

Critical Outcome: Efficacy outcomes: any measure of disability, any measure of relapse
Safety outcomes: Serious Adverse Events: mortality, any tumor formation
Important: Quality of life, Adverse Events

Search Strategy

EMBASE

('stem cell transplantation' OR 'stem cell' OR 'mesenchymal stem cell' OR 'hematopoietic stem cell
transplantation' OR 'hematopoietic stem cell transplantation' OR 'hematopoietic stem cell' OR 'stem
cell mobilization' OR 'embryonic stem cell' OR 'bone marrow transplantation' OR 'allogenic bone
marrow transplantation’ OR 'neural stem cell' OR 'neural stem cell transplantation’ OR 'cell
transplantation' OR 'multipotent stem cell' OR ‘'induced pluripotent stem cell' OR 'induced
pluripotent stem cell transplantation'):ab,ti AND (('multiple sclerosis’ OR 'relapsing remitting
multiple sclerosis’ OR 'progressive multiple sclerosis’ OR 'Highly Active Multiple Sclerosis' OR
'relapsing remitting multiple sclerosis'):ab,ti) filter Randomized controlled trial

Cochrane Library

Stem cell transplantation OR Hematopoietic stem cell mobilization OR Hematopoietic stem cell OR
stem cells OR Cell transplantation OR Bone marrow transplantation OR Bone marrow mesenchymal
OR Mesenchymal OR Stromal OR bone marrow mesenchymal stromal cell OR Neural stem cell OR
Embryonic Stem cell in Title Abstract Keyword AND MULTIPLE SCLEROSIS OR MS OR Relapsing-
remitting MS OR RRMS OR Primary progressive MS OR PPMS OR Highly Active Multiple Sclerosis
OR Secondary progressive MS OR SPMS in Title Abstract Keyword AND Randomized controlled OR
Randomized OR randomised OR RCT OR Randomised controlled trial in Title Abstract Keyword -
(Word variations have been searched)

PubMed

{Stem cell transplantation} OR {Hematopoietic stem cell mobilization} OR {Hematopoietic stem
cell} OR {stem cells} OR {Cell transplantation} OR {Bone marrow transplantation} OR {Bone
marrow mesenchymal} OR {Mesenchymal} OR {Stromal} OR {bone marrow mesenchymal stromal
cell} OR {Neural stem cell} OR {Embryonic Stem cell}) AND (({MULTIPLE SCLEROSIS} OR {MS} OR
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{Relapsing-remitting MS} OR {RRMS} OR {Primary progressive MS} OR {PPMS} OR {Highly Active
Multiple Sclerosis} OR {Secondary progressive MS} OR {SPMS}))Filters:Clinical Study, Clinical Trial,
Meta-Analysis, Randomized Controlled Trial, Systematic Review, Humans

Web of Science

Web of Science Search Strategy (v0.1)

# Database: Web of Science Core Collection
# Entitlements:

- WOS.SCI: 1952 to 2023

# Searches:

T (CCCCCOOCCaeeTI=(stem cell transplantation)) OR TI=(stem cell)) OR TI=(mesenchymal stem
cell))) OR TS=(hematopoietic stem cell transplantation)) OR TS=(hematopoietic stem cell
transplantation)) OR TS=(hematopoietic stem cell)) OR TS=(stem cell mobilization)) OR
TS=(embryonic stem cell)) OR TS=(bone marrow transplantation)) OR TS=(allogenic bone marrow
transplantation)) OR TS=(neural stem cell)) OR TS=(neural stem cell transplantation)) OR TS=(cell
transplantation)) OR TS=(multipotent stem cell)) OR TS=(induced pluripotent stem cell)) OR
ALL=(induced pluripotent stem cell transplantation). Date Run: Fri Oct 20 2023 21:30:10
GMT+0530 (India Standard Time). Results: 532276

2: ((((TS=(multiple sclerosis)) OR TS=(relapsing remitting multiple sclerosis)) OR TS=(progressive
multiple sclerosis)) OR TS=(Highly Active Multiple Sclerosis)) OR TS=(relapsing remitting multiple

sclerosis). Date Run: Fri Oct 20 2023 21:36:30 GMT+0530 (India Standard Time). Results: 144591

3: #2 AND #1. Date Run: Fri Oct 20 2023 21:36:41 GMT+0530 (India Standard Time). Results: 4114

4: (((((CCcrS=(Randomized controlled trial)) OR TS=(Controlled trial)) OR TS=(Random

Allocation)) OR TS=(Clinical trial Phase [)) OR TS=(Clinical trial Phase II)) OR TS=(Clinical trail

Phase III)) OR TS=(Clinical Trail Phase IV)) OR TS=(Double blind method)) OR TS=(Single blind

method)) OR TS=(Placebo). Date Run: Fri Oct 20 2023 22:32:38 GMT+0530 (India Standard Time).
Results: 963645

5: #3 AND #4 Date Run: Fri Oct 20 2023 22:32:58 GMT+0530 (India Standard Time). Results: 411

Last date of search strategy: Oct 2023
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PRISMA Flow Diagram

Stem cell therapy in Multiple sclerosis

Studies from databases/registers (n =1144) References from other sources (n=0)
PubMed{n = 418) Citation searching (n = 0)
‘Web of Science(n = 411) Grey literature (n=0)
Embase{n = 52)
Cochrane Library {n = 263)

References removed (n =136)
Duplicates identified manually {n = 1)
Duplicates identified by Covidence {n = 135)
Marked as ineligible by automation tools (n =0)
Other reasons (n=0)

h
Studies screened (n =1008) Studies excluded (n =960)

Studies sought for retrieval (n = 48) Stu:f:_:;:nrf;mve'j (n =36)
Duplicate(n = 1)
Preliminary report{n = 3)
i Conference proceeding(n = 14)
Clnical trial registry protocol{n = 6]
Editorial/short communication,letters{n = 4

Studies assessed for eligibility (n =12)

Studies excluded (n =4)

Insufficient outcome data(n = 2)
Data is part of already included study(n = 2)

A 4

Studies included in review (n =8)

e ——————
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CONCLUSIONS

Recommendation

a) Autologous Hematopoietic Stem Cell Transplantation is recommended for the treatment of highly active relapsing remitting multiple
sclerosis’, if there is no satisfactory improvement with disease modifying therapies. (Conditional*).

*The evidence overwhelmingly comes from Relapsing Remitting Multiple Sclerosis. It is not known, whether aHSCT is effective in other forms of MS (relapsing progressive,

secondary progressive).
#
A. Highly active treatment-resistant relapsing MS, defined as > 2 episodes of disease activity in the 36 months prior to the assessment for AHSCT. The two disease activity episodes will be a

clinical MS relapse or MRI evidence of MS disease activity and must meet all the criteria described below:
1. At least one episode of disease activity must occur following = 1 month of treatment with one of the following: (i) a DMT approved for the treatment of relapsing MS, or (ii) a monoclonal

antibody approved for the treatment of relapsing MS, or (iii) rituximab. Qualifying DMTs include: dimethyl fumarate, diroximel fumarate, monomethyl fumarate, teriflunomide,
cladribine, daclizumab, ponesimod, siponimod, ozanimod, fingolimod, rituximab, ocrelizumab, natalizumab, alemtuzumab, ublituximab, and ofatumumab, and

2. At least one episode of disease activity must have occurred within the 12 months prior to the AHSCT, and

3. Atleast one episode of disease activity must be a clinical MS relapse confirmed by a neurologist. The other episode(s) must occur at least one month before or after the onset of the clinical
MS relapse, and must be either another clinical MS relapse or MRI evidence of disease activity in the form of a gadolinium-enhancing lesion, or a new non-enhancing T2 lesion

compared to a reference scan obtained not more than 36 months prior to the time of evaluation.
B. Expanded Disability Status Scale (EDSS) < 6
C. No contraindications to AHSCT

Justification

Overall justification

This recommendation has been made as there is very low certainty evidence of a large benefit and known harms associated with
autologous HSCT. The committee decided that benefits clearly outweigh harms. There seems to be a clinically important improvement in
EDSS score at 6 months (greater than two times of MCID) and at one year (greater than three times of MCID) that was statistically
significant. The proportion of patients free of relapse was higher in the HSCT group as compared to usual care and the results were
statistically significant. There was a statistically non-significant difference in disease progression between the stem cell arm as compared
to usual care. Serious adverse events were higher in the HSCT group, but the results were highly imprecise. No deaths were reported in
either group.

Detailed justification

Desirable Effects

One trial with 103 participants reported EDSS score at six months and at one year of follow up. The mean difference in EDSS score was -
1.20 (95% CI: -1.76 to -0.64) at six months and -1.60 (95% CI: -2.20 to -1.00) at one year in the HSCT arm as compared to usual care.
There seems to be a clinically important and statistically significant improvement in EDSS score both at six months (two times the MCID)
and at one year (three times the MCID).

Two trials with 123 participants reported the disease progression to be lower at one year in the HSCT group as compared to the usual

Evidence-based Guidelines for the use of Stem Cell Therapy: Neurological Conditions (supplement) Page 116
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vii. List of excluded studies

Studies Reason for exclusion

Tremblay et al. 2022 Extension of earlier published study Ucceli et al. 2021

Berard et al. 2022 Outcome data considered in the study was not reported

Petrou et al. 2020 Relevant data was not reported
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4. MULTIPLE SCLEROSIS

2) MESENCHYMAL STEM CELL THERAPY

i. Key question in PICO format
ii.  Search Strategy
iii. ~PRISMA Flow Diagram
iv..  Summary of included studies
Evidence to Decision Framework
Data Extraction Sheet

List of excluded studies

For i. to iii., refer to the subsection Hematopoitic stem cell transplantation explained in previous
section
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