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What Is a clinical trial?

It is RESEARCH!
It involves human subjects,
It has a defined goal,

It examines one or more aspects of a health-related
iIntervention,

It can be observational or interventional,

It can be retrospective or prospective,

Some are regulated,

« All require participants to provide informed consent,
 All are governed within an ethical and legal framework,
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_ 2014

TRI-COUNCIL POLICY STATEMENT

Ethical Conduct for
Research Involving
Humans

2014

Canadian Institutes of Health Research
Natural Sciences and Engineering Research Council of Canada
Social Sciences and Humanities Research Council of Canada
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MSBMT: Targeting Multiple Sclerosis as an
autoimmune disease with immunoablative
therapy and immunological reconstitution

Start with a hypothesis:

‘Multiple sclerosis is an autoimmune disease that can be
cured by immuno-ablative therapy’.

Define objectives:

“To establish whether immuno-ablative therapy will induce a
long-lasting MS progression free response for patients with
active and progressive disease who are predicted to have a
poor prognosis’,

Explain and Justify the Rationale for this experiment
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MSBMT: Define the study population & the intervention.

Autoimmune attack
of the CNS

4 - Conditioning Regimen
Destroy the autoreactive immune system
with chemotherapy

Immune
Reconstitution

Patient with poor

prognosis MS 1 - Stem cell mobilization

2 - Stem cell harvest

3 - Graft Processing
by

CD34 Selection

purified > H>CT

hematopoietic

Stem cell graft containing stem cells

immune cells

« Build in mechanisms for patient safety and quality of care and data collection,
« Seek Approval by Research Ethics Board,
« Informed consent from each participant, S e 2"k Jlules souches
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MSBMT: Endpoints, Evaluations and Analysis.

Clinical Relapses, MRI changes, Disability, Survival, QoL, Biochemical endpoints

Clinical Relapses New or Enhancing Lesions
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Disseminate the knowledge.

@R ®

CrossMark

Lancet 2016; 388: 576-85

Published Online

June 9,2016
http://dx.doi.org/10.1016/
$0140-6736(16)30169-6

Immunoablation and autologous haemopoietic stem-cell
transplantation for aggressive multiple sclerosis: a multicentre
single-group phase 2 trial

Harold L Atkins, Marjorie Bowman, David Allan, Grizel Anstee, Douglas L Arnold, Amit Bar-Or, Isabelle Bence-Bruckler, Paul Birch,
Christopher Bredeson, Jacqueline Chen, Dean Fergusson, Mike Halpenny, Linda Hamelin, Lothar Huebsch, Brian Hutton, Pierre Laneuville,
Yves Lapierre, Hpunwoo Lee, Lisa Martin, Sheryl McDiarmid, Paul O'Connor, Timothy Ramsay, Mitchell Sabloff, Lisa Walker, Mark S Freedman

Summary
Background Strong immunosuppression, including chemotherapy and immune-depleting antibodies followed by

autologous haemopoietic stem-cell transplantation (aHSCT), has been used to treat patients with multiple sclerosis,
improving control of relapsing disease. We addressed whether near-complete immunoablation followed by immune
cell depleted aHSCT would result in long-term control of multiple sclerosis.
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Evaluate all the evidence (knowledge synthesis)

Systematic Reviews

 Collate all evidence for a specific research question using explicit
reproducible methodology

« Assess quality, biases & thus validity of each study

Meta-analysis

o Statistical method to combine results of independent studies to give a
more precise estimate of health care effects

https://canada.cochrane.org/
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Autologous hematopoietic stem cell
transplantation in multiple sclerosis

A meta-analysis
(e r}

ABSTRACT

Objective: To summarize the evide
topoietic stem cell transplantation
sclerosis (MS).

Methods: We collected all the publi
carefully excluding reports that we
related mortality (TRM), rate of dis
status. A weighted metaregressio
were study-specific characteristic

Results: Fifteen studies including
The pooled estimate of TRM was
higher in older studies [p = 0.0:
relapsing-remitting MS [(RRMS) [p
{p = 0.013) was also significantly
17.1% at 2 years (95% Cl 9.79
Lower 2-year progression rate we
with RRMS {p = 0.004). The poo
70%-92%) and at 5 years was 6

Conclusions: The emerging eviden:
benefitfrisk profile form this therap
with a relapsing-remitting course
Neurology® 2017;88:2115-2122
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Figure 4 Proportion of patients with no evidence of disease activity (NEDA)
over time in single studies and as a pooled estimate
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MSC: A second marrow stem cell!

Tendons
Fat

Bone
Cartilage

Caplan & Correa, Cell Stem Cell 2011 v9 pg 11-15
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FUNDING BODIES

‘Agencies supporting core activities and coordination

multiple sclerosis
international federation

Multiple Sclerosis International Federation
(MEIF)

ECTRIMS

EUROPEAN COMMITTEE FOR TREATMENT
AND RESEARCH I MULTIPLE SCLERGSS

European Committee for Treatment and
Research in Multiple Sclerosis (ECTRIMS)

lipes
Fondazione ltaliana Sclerosi Multipla
(FISM)

Ve
™

MESEMS: Project stem cells in humans

Multiple
Sclerosis

. o Society of
@ Canada

Agencies supporting national studies

liber
Fondazione Italiana Sclerosi Multipla

fondazione
& ® cariGcEe
Fondazione CARIGE- Italy

(@)
MS

The Danish Multiple Sclerosis Society -

(FISM) Denmark
STEM CELL b2 MS
@ FOUNDATION L\)‘* "} Multiple Sclerosis Society

UK Multiple Sclerosis Society

UK Stem Cell Foundation

UK Clinical Trials Netwaork

ARSEP Association pour la Recherche sur
la Sclérose En Plagues

\”

Vetenskapsradetr
Vetenskapsriadet, Sweden

Karolinska

Institutet

Theme Center for Regenerative Medicine,

Karolinska Institute, Sweden

KAROLINSKA

Meurology Clinic, Karolinska University
Hospital, Stockholm

Institute of Health Carlos Il {(Badalona)

© rimaBIS

FIMABIS {Andalusian Public Foundation
for Health and Biomedicine Research in
Malaga)

(4

Andalusian Initiative for Advanced
Therapies - Health and Progress
Foundation

Hot Topics Stem Cells

13 sites in 8 countries

Italy, Denmark, UK, Sweden,
France, Spain Canada,
Australia

MEsenchymal Stem cell therapy for CAnadian MS patients (MESCAMS)
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Maritime man living with MS believes stem
cells will slow progression

| @_]

NEWS

ATLANTIC

https://atlantic.ctvnews.ca/maritime-man-living-with-ms-believes-stem-cells- Stom Coll Network
will-slow-progression-1.3889243 Réseau de cellules souches
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Stem Cells & Unproven Therapies in Canada

Canadian Science Policy Conference
November 8, 2018

Cate Murray, Executive Director
Stem Cell Network
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Discovered by 2 Canadians in early 1960s

Key properties are self-renewal and ability to create more
specialized cells needed for growth or repair

Found in nearly every organ/tissue in the body

Potential as treatments for chronic disease Stem Cell Network
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What are Clinical Trials?

* Aresearch study designed to answer specific questions
about a new treatment

e Set up in phases:

m GOAL # PARTICIPANTS

1 IS IT SAFE? <20

2 IS IT SAFE TO CONTINUE & DOES IT WORK? <100

3 DOES IT WORK IN LARGE GROUPS? >100

4 WHAT ARE LONG TERM BENEFITS & RISKS? Varied populations

* Conducted within the health care system

Stem Cell Network
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What are Unproven Stem Cell Therapies?

Not offered through health system, no published record
* Inadequate consent & disclosure of type of cells/procedure

Patients pay out of pocket for treatment; no follow up

Stem Cell Network

Not just international: many clinics in Canada Réseau de cellules souches
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The Fight Against Unproven Stem Cell Therapies

With few regulations, stem cell clinics booming
EREAEAEN -

|

Public personalities who use stem cell treatments lend
credibility to unproven therapies.

Most providers in Canada are physicians. They provide
mainly adult autologous stem cell transplants.

Unlicensed clinics offering stem
cell treatments across Canada:
study

By SHERYL UBELACKER The Canadian Press "~ stem Cell Network
Wed., Sept. 26, 2018 Réseau de cellules souches
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The Stem Cell Network

Vision:
To capitalize upon Canada’s competitive advantage

in stem cell research for the benefit of Canadians.

Anticipating Governance and Policy
Needs for Regenerative Medicine

Catalyzing Transformative Technologies
for Regenerative Medicine

!

Advancing Regenerative Medicine
to the Clinic

)
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Unproven Therapies: Understanding & Advising

* Facilitating research and providing fact-
based information for public, media,

patient groups
* Workshops to bring stakeholders
together

* Working with international
community to make policy
recommendations

Stem cell therapies: medical experts call
for strict international rules

Experts from 15 countries say regulation needed to prevent
vulnerable patients pursuing unproven and potentially deadly
treatments
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SCN: Bringing Together Canadian Excellence

Stem Cell Network
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* Information

* Hard Law — Federal Regulation

e Common Law Remedies

* Consumer Protection
& Truth in Advertising Regulation

* Professional Regulation
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PARKINSON

IRMATION

Parkinson Soclety Canada
Société Parkinson Canada

This document has been prepared to help you become more informed about stem cell
research. It is designed to answer questions about the status of stem cell research in
Parkinson’s disease and what is currently known about therapies.

Parkinson’s di : and

Parkinson's is a disorder of the brain. Movement is controlled by dopamine, a chemicq
carries signals between nerves in the brain. When cells that produce dopamine die or|
damaged, Parkinson's symptoms appear. The loss of dopamine can cause a variety of
‘symptoms, including tremor, muscle stifiness, slowness of movement, and impaired bg
Non-motor symptoms also develop, such as constipation, sleep disturbances, bladder
dizziness, fatigue, depression and memory problems. (See PSC Information Sheet ony
Progression of Parkinson's disease at www.parkinson.ca.)

Currently there is no cure for Parkinson’s. Many of the motor symptoms can be treateq
medications that either replace the lost dopamine or mimic the action of dopamine in t]

can alleviate the but do not slow the progression of Parkinson
peopie may benefit from brain surgery (often known as deep brain stimulation, or DBS|

Who discovered stem cells?

The first stem cell discovery was made by Canadian scientists James Till and Emest M
in 1961. These were stem celis of the blood system, but provided a foundation to undq
other stem cells from other tissue, such as the brain.

What are stem cells?

Stem cells are defined by two properties. First, they can ‘self-renew,’ that is, they can d
give rise to more stem cells of the same kind. Second, they can mature or ‘differentiate
specialized cells that carry out a specific function.

There are many different types of stem cells. These include embryonic stem celis that
at the earfiest stages of development; and types of ‘tissue-specific’ stem cells (referred|
‘adult’ or ‘somatic’ stem celis) that are found in various tissues in our bodies.

What are embryonic stem cells and why are they important?

Embryonic stem cells are pluripotent, meaning they are capable of generating most cef
body. Since pluripotent cells self-renew easily in the lab, they have been instrumental
study of human development and disease modeling.

STEM CELL RESEARCH AND
PARKINSON’S DISEA= =

Stem cell tourism and Canadian family physicians

Caulfield umrrse  Amy Zarzeczny um  Toronto Stem Cell Working Group

FDA Warns About
Stem Cell Claims

tem cell therapies offer the potential to treat diseases or
conditions for which few treatments exist.

Researchers hope that stem cells will one day be effective in the treatment of many
‘medical conditions and diseases.

Stem cells, sometimes called the
ly's “master cells,” are the pre-
cursor cells that develop into blood,
brain, bones and all of your organs.
Their promise in medical treat-
ments is that they have the poten-
tial to repair, restore, replace and
regenerate cells that could then be
used 1o treat many medical condi-
tions and diseases.
But the Food and Drug Adminis-
tration (FDA) is concerned that the
hope that patients have for cures

areillegal and potentially harmful.

FDA cautions consumers to make
sure that any stem cell treatment
they are considering has been
approved by FDA or is being studied
under a clinical investigation that
has been submitted to and allowed
to proceed by FDA.

FDA has approved only one stem
cell product, Hemacord, a cord
blood-derived product manufac-
tured by the New York Blood Cen-
fer and used for spectfied indica-.

ISSCREE

Intetnadanal Soclety for Stzm Cell Rescarch

Patient Handbook on
Stem Cell Therapies

Regulation of Stem Cells
FDA regulates stem cells in the ULS.
to ensure that they are safe and
effective for their intended use.

“stem cells can come from man
different sources and under t}
right conditions can give ri
many different cell types,” s
Stephanie Simek, Ph.D., dep
director of FDA's Office of Cell
“Tissue and Gene Therapies.

Stem cells that come from
marrow or blood are routinely}
in transplant procedures tol
patients with cancer and oth
orders of the blood and inj

system.
Umbilical cord blood s e
from a placenta with the birt
er’s consent. Cord blood
then isolated, processed, ag
and stored in a cord blood
future use. Cord blood is|
by FDA and cord blood b
follow regulatory requi
But there are many
cell products, including

Investigational prody
a thorough review g
sponsor prepares to's
and effectiveness

in adequate and
human studies (cl

1 of the Guidelines for the

v Clinical Translation of Stem Cells
Oecember 3, 2008
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The Potential Power of Social Media (... and its limitations)

REGEMNERATIVE MEDICINE, VOL. 12, NO.7 | RESEARCH ARTICLE
Leveraging social media in the stem cell sector: exploring

Twitter's potential as a vehicle for public information
campaigns

need to

know

Kathleen McNutt & Amy Zarzeczny= GbOU'l'

tumblr. stem cell
Published Online: 8 Nov 2017 | https://doi.org/10.2217/rme-2017-0055 |herqp|es
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Hard Law — Federal Regulation

Cytotherapy, 2017; 19: 1400-1411 International Society for Cellular Therapy g ®

ISCT
® CrossMark

MEETING REPORT

Food and Drugs Act

Workshop to address gaps in regulation of minimally manipulated R.S.C., 1985, c. F-27

autologous cell therapies for homologous use in Canada

JOLENE CHISHOLM', BARBARA VON TIGERSTROM?, PATRICK BEDFQRI’,

AR IERSLTN DI MAERE IO AR KR/ (AN BN More Canadian clinics are offering unproven stem

cell therapies, study finds

f ¥ & in

New report identifies unlicensed clinics advertising their services online

The Canadian Press - Posted: Sep 26, 2018 11:06 AM ET | Last Updated: September 26

"Health Canada continues to assess the information gathered from the clinics to determine
whether the specific activities being conducted are compliant with federal regulatory

requirements,” Gagnon said.




Professional Regulation - Providers
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Zarzeczny and Clark BMC Medical Ethics 2014, 1575
http://www biomedcentral com/1472-6939/15/75

BMC
Medical Ethics

RESEARCH ARTICLE Open Access

Unproven stem cell-based interventions &
physicians’ professional obligations; a qualitative
study with medical regulatory authorities in

Canada

Amy Zarzeczny'” and Marianne Clark®
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Stem cell doctor Robert Trossel struck off

A doctor who charged vulnerable multiple sclerosis patients thousands of pounds for
"pointless” and "unjustifiable” stem cell treatments was struck off today by the General
Medical Council.

= Print this article
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Email
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Health News
News » UKNews »

In Health News

Dr Robert Trossel arrives at the General Medical Council Fh

Stem Cell Reports

Perspective

OPEN ACCESS

“Stem Cell Tourism”

Professional Regulation: A Potentially Valuable Tool in Responding to

Amy Zarzeczny,'* Timothy Caulfield,” Ubaka Ogbogu,” Peter Bell,* Valorie A. Crooks,® Kalina Kamenova,®
Zubin Master,” Christen Rachul,® Jeremy Snyder,” Maeghan Toews,” and Sonja Zoeller'

Regulatory Body: General Medical Council
Charge: Professional misconduct
Sanction: License revocation

“Public confidence in the good name of
the medical profession is likely to have
been damaged by your behaviour” ~
Fitness to Practise Panel Hearing



Consumer Protection & Truth-in-Advertising

False or Misle
Marketing pra

ading Re .
Ctices Presentations ang Deceptive

"These treatments
are legal, safe, and
effective"

"Our adult stem

cell therapies are

safe, simple, and
non-invasive"

www.schoolofpublicpolicy.sk.ca

"...the technique is safe
and there are no side
effects"

“This “liquid gold” is then
injected in the area of
concern. These platelets
stimulate growth factors to
regenerate ...”

"cellular therapy is a
simple but powerful
procedure that uses
your naturally
occurring stem cells
to allow your body
to heal”
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The Stem Cell Market & Policy Options: A
Call for Clarity

3 Key & Interconnected Areas:

|. Clear and comprehensive regulation that is enforced

in a consistent and robust manner |
BN W e 2
N tor the i
Il. Scientific and clinical transparency S opportunity m
= 1S NCW Pl
Z5y OF TR W
Ill. Patient communication and engagement strategies
that prioritize informed decision-making, accurate

representations and realistic expectations

Zarzeczny, Atkins, llles, et al. “The Stem Cell Market & Policy Options: A
Call for Clarity” (2018) Journal of Law and the Biosciences (accepted)



