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Agenda

Stem cell overview
Research overview
Current Studies
Questions
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| know of cardiovascular research
going on currently in my institution.

1. Yes
2. No

-
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| have taken care of patients that
were involved in a research study.

1. Yes
2. No

-
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Why Stem Cells? i

Body’s natural repair mechanism
Readily available

Easy to isolate and manipulate
Immunopriviedged
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Purpose of stem \/"::n'&!.'t‘p‘:‘.'.““’

cell therapy

» Treat disease and injury

* Repair

» Contribute to cardiac regeneration
« Promotion of “angiogenesis”

* Improve quality of life

-

Role of the Cell in CeII Therapy

* Cell as a cell
 Cell as a factory

» Cell as a courier
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Cell Therapy

« Embryonic stem cells
Cord blood stem cells
e Adult stem cells
» Circulating
= Bone marrow
» Tissue specific

\&4

Embryonic Stem Cells S
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Crealing a world without heart disease

Embryonic Stem
Cells

» Derived from 4 or 5 day old blastocyst-stage
embryo

+ Potential for unlimited, undifferentiated
proliferation

» Cells are pluripotent
» Controversial

* Rejection

e Tumors

Foundation-

Crealing a world withoul heart disease

) e cute
Where Do Embryonic \/
Stem Cells Come From ?

Sperm & Oocyte Zygote Blastomeres Blastocyst
Blood o
Liver o
Organ
Pancreas o Specific * @
L Progenitor
Kidney o Cells Cultured Embryonic Stem Cells
o @
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Adult Stem Cells

B e

Adult Stem Cell

Purpose: maintenance of homeostasis and
repair of tissues

Autologous (own) or Allogeneic (donor)
Long-term self renewal

Differentiate into majority of tissues

No ethical issues

Easy harvest

Can give rise to specialized cells
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(cont)

Found in:

e Brain

* Bone marrow

* Blood

« Skeletal muscle =
e Skin

e Liver

* Adipose tissue

Minneapolis

Adult Stem Cells \/"33..'&322.‘.*."“’

Creating @ world without heart disease™
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Bone Marrow stem cells evolve
into various tissue

CNS stem cells

Brain

@ 5,
“ Bone marrow
Blood vessel stromal cell
4 A Epithelial
cell
4

Fat cell
=

Cardiac muscle

Neuron
————————

E_#——_H_E
Glial cell
© 2001 Terese Winsiow. Lydia Kibiuk. Gaitsn Duckwall

Creating a world without heart disease”™
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Cell Choices

Autologous vs. Allogeneic

Cultured vs. fresh

BM vs. Peripheral vs. Tissue

Adult vs. Embryonic vs. Cord Blood
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Types of Stem Cells \/ Foundation-
that May be Used for
Cardiac Repair

* Embryonic

* Placental Tissue
» Cord Blood

* Induced Pluripotent Stem Cells (iPS)
* Endogenous Cardiac Stem Cells
* Bone Marrow-Derived Stem Cells
* Adipose Tissue

» Skeletal Myoblasts

<9) Mi li
More Questions \/Hg}ﬁﬁ{tﬁw
Than Answers

“*Routes of Delivery
“Timing of Delivery
“Dose

“»Target Pt Population
“Cell Type and Marker

«Cell origin
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Transvascular

Stem Cell Delivery 7.0
G-CSF
o
of Stem NOGA
Cells Transendocardial <’
Intracoronary ~ "o" eV
Injection Surgical

IV

Injection Catheter
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J No Needle Extension ‘
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Cardiovascular Disease Targets

» Refractory angina

Acute myocardial infarction

Congestive heart failure

Peripheral arterial disease

Stroke

/aneapolgs
Heart Institute
JUSt for the Record! L\ Foundation-

« CABG did not work!

PCI did not work!

Medical therapy did

not work!

TLC did not work!
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Approximately how many

cardiovascular trials using stem cells
are currently ongoing in the US?

1. 100-199
2. 200-400
3.1400-500
4. >500

aneapol:s
\ Heart Institute
Foundation-

Approximately how many
cardiovascular trials using stem cells
are currently recruiting in Minnesota?

1.5-15
2. 16-25
3.126-35
4. >36

ioio i‘io i‘io i‘io
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World View

» 2006 -50 cardiac stem cell studies
enrolling, or soon to be enrolling

e 2009 — 150+ sites enrolling cardiac
stem cell studies.

e 2011- 376 studies cardiac clinical
trials using stem cells

aneapol:s
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Colors indicate number of studies with locations in that region
Least T ost

Labels give exact study count
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Colors indicate number of studies with locations in that region

Least W most

Labels give exact study count

) imsrecte,
Foundation-

Phases of Research .

* Preclinical

 Clinical

» Phase |

» Phase |l

» Phase Il (pivotal); then FDA
» Phase IV/post-marketing
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Crealing a world without heart disease

) B tetie

Ongoing Clinical Trials

Foundation-

Crealing a world withoul heart disease

e TeStne

Acute MI Trials
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Crealing a world without heart disease

Refractory Angina

Foundation-

Crealing a world withoul heart disease

e TeStne

CHF Trials
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Crealing a world without heart disease

Stroke Trials

Crealing a world withoul heart disease

PAD
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Crealing a world without heart disease™

Rachel Olson, RN MS CCRC
rachel.olson@allina.com
612-863-3818
1-800-582-5175 ext. 33818

Foundation-

Crealing a world without heart disease™
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to Learn

Ideal Product

Ideal Dose and Route of
administration

Ideal Patient
Ideal Time points
Ideal Endpoint

Targeted Treatment
Strategy

Crealing a world without heart disease™

Potential uses of
Stem cells

Stroke ——Baldness

Traumatic brain injury
Learning defects
Alzheimer's disease
Parkinson's disease

§-— Blindness
pu- Deafness

rAmyotrophic lateral-

issing teeth )
ssing teet A4 sclerosis

Wound healing ),r | i
S Myocar

I?one n?ar:-a'l{uf \, 5 infarction
ransplantation
(currently established) Wuscular

dystrophy
R Diabetes

Spinal cord injury - WSUCE T
Osteoanhrin‘sj/f IY"‘?F .

BB Multiple sites:
Rheumatoid arthritis ~ ~Crohn's disease Cancers
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Approaches to Cell (7&'3.‘.??.’,’_&'{'&.‘,
Delivery il

Creating a world without heart disease™

Intravenous Infusion
ey v
L )
Retrograde Venous Infusion  Intracoronary Infusion

- ”

Direct Epicardial Injection Transendocardial Techniques

Graphic adapted from Dimmeler, S. et. al., JCI. 2005 and from labuniverse.com
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