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Limitations in Current Strategies

» Pharmacotherapeutic intervention: only provide a symptomatic relief

- Angiotensin-converting enzyme inhibitor, B-blocker, diuretics, angiotensin receptors blockers

» Device therapies (specific to heart failure)

- Cardiac resynchronization therapy, Cardiac defibrillators, ventricular assist devices

» Cardiac revascularization procedures

- Coronary angioplasty, Coronary artery bypass grafting (CABG)

» Heart transplantation (end-stage heart failure): limited availability of donor heart

: There are the limitations of the currently available therapeutic approaches
» Need for the development of principally new and efficient strategies

(stem cell therapy)



Limited Capacity of Innate Stem/progenitor Cells

Cardiomvocvte Bone-marrow

» Need for the outside therapeutic intervention to
compensate for the inept intrinsic repair mechanism.
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Stem Cell (SC) sources for IHD

- Bone marrow-derived cells(unselected, CD 133+, CD 34+)
- Circulating stem/progenitor cells

- Skeletal myoblasts

- Mesenchymal stem cells/ Adipose tissue-derived stem cells
- Resident cardiac stem/progenitor cells

- Inducible pluripotent stem cells

- Embryonic stem cells

Source: Tongers et al. Eur Heart J 32: 1197-1206, 2011



Stem Cell (SC) Types for Ischemic Heart Disease

most clinical studies in ischemic heart disease have
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Possible Routes for SC Therapy

Intracoronary

Balloon catheter

Intravenous

Transendocardial

Source: Strauer BE & Kornowski R. Circulation 107:929-934. 2003




Ongoing Clinical Trial Activity for Heart Disease
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Fig. 1. Ongoing clinical trial activity evaluating cell-based therapy for heart disease. A: topographic representation of ongoing clinical trials currently registered
with ClinicalTrials.gov employing stem cell therapy for myocardial infarction (map adapted from ClinicalTrials.gov). B: types of delivery systems. IC,
intracoronary infusion:; IM. intramyocardial injection: IV, intravenous infusion. C: number of patients enrolled in clinical trials of different phases. BMC, bone

marrow-derived stem cells: MSC, mesenchymal stem cells; CSC, cardiac stem cells.

Source: Karantalis et al. Am J Physiol Heart Circ Physiol 303: H256-H270, 2012



BM-derived Mononuclear Cells (Clinical trial; MNC, PBSC)

» The first clinical trial of stem cell (BM mononuclear cells) therapy for cardiac repair

Repair of Infarcted Myocardium by Autologous
Intracoronary Mononuclear Bone Marrow Cell
Transplantation in Humans

Circulation 2002;106:1913-1918

- Cell type : autologous mononuclear bone marrow cell (BMCs)
- Infusion : intracoronary
- Patients : AMI X|22 10%Y / i=F 10Y

- Result : 3 months f/u
- infarct region 30% = 12% Zr2 (p=0.005)
- infarction wall movement velocity 2.0cm/s 2 4.0cm/sZ & 7Hp=0.028)

- stroke volume index/LVESV volume & contractility/myocardial perfusion > S9|5}H 7HM



BM-derived Mononuclear Cells (Clinical trial; MNC, PBSC)

» So far, most clinical studies have used BM mononuclear cells and showed either no
benefit or small (but possibly clinically important) improvements in cardiac function.
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and GCS5F function
Assmus et al [10] MR BMMMC I1Z 3-7 days PClI Improvement in LVEF
(TOPCARE-AMI) or CPC
Schachinger et al. [11] MR BMMMC I1Z 3-7 days PClI Improvement in EF
(TOPC ARE-AMI) or CPC
Strauer et al. [S] NRC BMMMNC IC 5-9 days PClI Reduction in infarct region
Bartunek et al. [100] MNRC BMIMINC (CD133) I 11.6 days PCl Improvement in LVEF
Hirsch et al [21] RCT BMMMC I1Z 3-8 days PClI Mo effect on global or regional LV function
Tendera et al. [20] RCT BMMMNC I1Z 3-12 days PCl Mo significant improvement in LVEF
Chen et al [101] RCT BMMMNC IZ 18 days PCI Improvement in LVEF
Yousef et al. [15] (BALANCE) NRC BMMMNC I 7 days PCl Improvement in LVEF exercise capacity and mortality

Source: Arnous et al. Stem Cell Res Ther, 2012



BM-derived Mononuclear Cells (Clinical trial; MNC, PBSC)

The NEW ENGLAND JOUBRNAL of MEDICINE

EDITORTIAL

Cardiac Cell Therapy — Mixed Results from Mixed Cells

Anthony Rosenzweig, M.D.

Despite substanrial advances in treatment, ische-
mic cardiac injury and the ventricular dysfunction
it can provoke remain major causes of morbidity
and mortality throughour the world. The endog-
enous regenerative capacity of the heart appears
inadequate to repair injured myocardium, leading
to the cumulative loss of cardiomyocytes over the
liferime of a parient. This may contribure to the
prevalence of heart failure as a diagnosis at hospi-
tal admission — particularly among the elderly.

For these reasons, experiments in animals
suggesting that the transfer of cells derived from
bone marrow (BMC) could dramartically improve
cardiac function after infarction through regener-
ation of the myocardium?! or neovascularization?
generated tremendous excitement. In addition,
they stimulared clinical smdies suggesting thar
this approach is feasible, safe, and potentially ef-
fective in humans.®* In this issue of the Journal,
Schichinger et al., Assmus et al.,* and Lunde
et al.” — following authors of other recent re-
ports®® — provide a realistic perspective on this
approach while leaving room for cautious opti-
mism and underscoring the need for further study
(Table 1).

In the largest study of cardiac cell therapy to
date, Schichinger et al. report the results of the

greatest in patients with the worst LVEF at base-
line. This double-blind and fully controlled trial
provides the best evidence yet for beneficial ef-
fects of BMC after acute myocardial infarction.
Enthusiasm is tempered somewhat by the modest
size of the effect and by a recent report from the
Bone Marrow Transfer to Enhance ST-Elevation
Infarct Regeneration (BOOST) trial char the rela-
rive improvement in LVEF after infusion of BMC
at 6 months, as compared with no infusion, was
no longer significant ar 18 months, suggesting
that the main effect was an acceleration of re-
covery.”

It may be challenging to achieve significant
improvements in INVEF in small cohorts of pa-
tients who have relatively preserved wentricular
funcrion and who are already receiving srare-of-
the-art therapy. Even some early trials of reperfu-
sion in patients with acute myocardial infarction
demonstrated either no improvement in [VEF®
or a modest improvement.** Ultimately, the wali-
dation of cardiac cell therapy will require dem-
onstration of benefit with regard to clinical out-
comes — as was the case with reperfusion.
Studies performed to date have not been designed
or powered to evaluare clinical ourcomes. Never-
theless, it is encouraging thatr the REPAIR-AMI

n engl j med 355;12 www.nejm.org september 21, 2006

BMMNCE o|23st A}
- Mixed Result

heterogenous cell
population



BM-derived Mononuclear Cells (Clinical trial; MNC, PBSC)

The Effect of Intracoronary Reinfusion of Bone
Marrow-derived Mononuclear Cells(BM-MNC) on All
Cause Mortality in Acute Myocardial Infarction

- BAMI Trial : Phase Il 4 TS

-Patients : AMI (LVEF 45%0|3}) 30009 enrollment 0|

- Infusion : intracoronary

- Cell type : Autologous bone marrow-derived mononuclear cells

- Primary Outcome : Time from randomization to death
- Date : 201214 98 ~ 20174 1¥

- ClinicalTrials.gov Identifier: NCT01569178



Mesenchymal Stem Cells (MSCs) (Good Candidate for Therapy}

Characteristics of MSC

1. Autologous/High capacity of cell proliferation

2. Differentiate into multiple cell types

3. Ability to migrate & integrate to host's target tissues

4. No safety concerns (tumor formation and allogenic rejection)

5. No ethical and political issues




MSCS (Sources)

Bone Mononucleated cells
marrow l
\w LV
Adipose o $< <
tissue -

Ex vivo selection

Peripher\
Blood

Mesenchymal stem cells

Positive: CD105, CD90,
CD73, SH3, CD29, CD166
Negative: CD45, CD34,
CD14, Cd11b, CD79¢,
CD19, HLA-DR

Placenta and
umbilical cord blood

1. Bone marrow
2. Adipose tissue
3. Peripheral Blood

4. Placenta & UCB

Source: Gnecchi et al. Vascul Pharmacol 57: 48-55, 2012



MSCS (Plasticity)
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MSCs (Differentiation)

Osteoblast

Chondrocyte

Adipocyte

Source: Pharmicell Co., Ltd



MSCs (Differentiation)

0|23} MSC (84 HHZ2) vs. £3HRE MSC vs. A2 HZ (FHINZ2) £3t Q£ gl

5-azacytidine + bFGF (10 — 14 days)

Myosin regulatory

Cardiac Troponin T Myosin heavy chain light chain

BM-MSCs
(negative
control)

Cardiomyocyte

Differentiated
BM-MSCs

Cardiomyocyte
(positive control)

Source: Pharmicell Co., Ltd



MSCS (Immune Modulation)
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MSCS (Paracrine Factor Secretion ]

MSC7} £H| 8= CHFSE factor 2 paracrine effectS 4

Table 1. Classification of paracrine factors secreted by
mesenchymal stem cells (MSCs).

Function Factors Ref.
Trophic WEGF [14-16]
bF GF [14]
IL-6 [14]
MCP-1 [14]
HGF [15]
TGF- 15 (= [=: =
TGP he 84 mRNA Zd 240l
IGF [18]
SDF-1 [18] =
Angiopoietin-1 [18] 81000 1
Macrpphage inflammatory [16] :S< 750 -
protein A
Keratinocyte growth factor [16] S 500 -
Erythropoietin [16] 8
Immunomodulatory PGE2 [20] § 250 A
HLA-G5 [23] T b
HGF [24]
TGF-B [24] 2500 - P1 P5
IDO (induced by IFMN-vy) [39] 2000 -
Chemoattractant CCLz (MCP-1) [43] o
CCL3 (MIP-100) [43] 21500 1
CCL4 (MIP-1B) [43] w 1000 -
CCLS (RANTES) [43] 2 500 -
CCL7 (MCP-3) [43]
CCL20 (MIP-3ar) [43] 0 -
CCL26 (eotaxin-3) [43] 800 -
CX3CL1 (fractalkine) [43] 2
CXCL1 (GROax) [43] = 600 -
CXCL2 (GROB) [43] )
CXCLS (ENA-78) [43] 2 400 4
CXCLS (IL-8) [43] 200 -
CHCL10 (IP-10) [43]
CXCL11 (-TAC) [43] 0 -
CHCL12 (SDF-1) [43]

Source: Wang et al., Expert Opin. Biol. Ther., 2011 Pharmicell Co., Ltd

M=o SHLHO A AX} 2H| =l

VEGF
HGF
EGF
FGF2
TGF-p1
GAPDH

P1

P2 P3 P4 P5




MSCS (Clinical Applications)

MSCE Sl Ctfet Zet X2 A A7t oA T

214 A7 Hof

Immunosuppression

Regeneration

Phase Phase Completed
Phase III CDITIP'E'tE'd —11 1l “_”* |||:|
Graft versus host disease | 4 | I=Il: 3, I |
Crohn’s disease 4 3 o | B | ) B
Rincir-"ney injury T NfA
Cirrhosis |17 I—Il: 3
Pulmonary diseases 5 -l |
Fistula I N/A
Total 176 10 34

Source: Francois M & Galipeau J. J Cell Physiol 2012



MSCS (Clinical Applications for Cardiac Diseases)

» In comparison with the BM mononuclear cells, a few number of clinical studies using
MSCs have been reported for cardiac regeneration

MSC 2SE+ (AMI)

Group Dose(cells) 'Zg,":rn’hg Results

Chen etal. [2004] 8-10 x 10°(IC) 3 Myocardial Perfusion, ?
LVEF & LV chamber

Hareetal [2009] 05,1.6,and5 x 108 (IV) 3 Ventricular arrhythmia , 'f
LVEF

. CIronc 1scriermic 10 repeated injections Of 05mL Judraiac rermoaeing, |
Williams et al. [2011 cardiomyopathy secondar - 3-12 ESV and EDV, an
[2011] YR M Y ofcell suspension (TESI) regional contractilit;T/

Bartunek et al. [2011 Heart failure secondary to
st Al [0 e e Somyoaaihy 6-12 x 10° (EMG) 6 1LVEF and|ESV and EDV

IC, intracoronary infusion; DI, direct intramyocardial injection; 1V, intravenous infusion; TEST, transendocardial stem cell injection; EMG;
electromechanical guidance; 1, increase; |, decrease.

Source: Elnakish et al. Stem Cells Int, 2012



MSCS (Clinical Applications for Cardiac Diseases) — Chen

» The first clinical trial of stem cell (BM mononuclear cells) therapy for cardiac repair

Effect on Left Ventricular Function of Intracoronary
Transplantation of Autologous Bone Marrow
Mesenchymal Stem Cell in Patients With Acute
Myocardial Infarction

Am J Cardiol 2004;94:92-95

- Cell type : Autologous bone marrow MSC
- Infusion : intracoronary
- Patients : AMI X| 22 34%Y / CH=F 359

- Result : After 3 months LVEF 18% 443 6 months 7HX| 8 X|(p<0.05)



MSCS (Clinical Applications for Cardiac Diseases) — Hare

» The first clinical trial of allogenic MSC therapy for AMI repair

A Randomized, Double-Blind,

Placebo-Controlled, Dose-Escalation Study of
Intravenous Adult Human Mesenchymal Stem
Cells (Prochymal) After Acute Myocardial Infarction

J Am Coll Cardiol 2009, 54: 2277-86

- Cell type : Allogenic bone marrow-derived human MSC (prochymal)
- Infusion : intravenous
- Patients : AMI X| 22 398 / C{=F 21QH

- Result : After 12 months LVEF 5.2% At<( Cardiac MRI)



MSCS (Clinical Applications for Cardiac Diseases) - Ongoing

Table. Ongoing Clinical Trials using MSCs in ischemic heart diseases (www.clinicaltrials.com)

S Patient

rete | - Trial Name or Sponsor : RELIEF / Pharmicell Co., Ltd

Angio

semi| - Phase III Trial

Osins

sVl - Source : BM(Autologous) [ Hearticellgram ]

Natiol hy

AR - Route : Intracoronary

RIME(

des

helir| - Endpoint : LVEF

ESTIV

Pl -Patient: 135

Natiol y

:j:: -Condition : Acute Myocardial Infarction h
) y

University Hospital, Toulouse 1/2 BM(Auto) Transendocardial Safety 10 Chronic Myocardial Ischemia




Proposed MechaniSms of SC Therapy for Ischemic Tissue Repair

2 &g

Transdifferentiation

Paracrine Effect

Angiogenesis
Prevention of apoptosis
Modulation of matrix remodelling

Figure 3 Proposed mechanisms of ischaemic tissue repair via stem and progenitor cell-based therapies.

Source: Tongers et al. Eur Heart J 32: 1197-1206, 2011



Putative Paracrine Effects of SCs in Ischemic Heart Disease

VEGF-A
ANGPT-1
TGF- B1
IL-6
PDGF-A
ANG

— @
\ Anti- Scarrlng(FlbronS|s

Tp4 FGF-2
HGF MMP-1
IGF-1 MMP-2

LIF Anti- mflammatlon MMP-9
TIMP-1
IL-6 TIMP-2

‘ IL-11 CTGF

SFRP-2
SFRP-1 l TB4




Advantages & challenges of SC Types for Cardiac Repair

BMC Many experience - Conflicting results describing
functional benefit

MSC Immunoprivileged Large diameter of cells limits
transplantation

Cardiac- Simple isolation and Autologous cells requiring

derived Cells €Xpansion process expansion

Skeletal Minimally invasive tissue Arrhythmia concerns

Myoblasts  harvest

iPS cell Patient’s specific -No safety (tetatoma) & efficacy

data from clinical trial



Considerations for Future SC therapy in Ischemic heart Disease

Dosing: single vs.
repetitive

Vv

Timing: early vs.
delayed
Dose-response
relationship?
Determinants of
cell function

Endpoint
selection, novel
diagnostic tools

2. Infusion route

3. Dosing (single vs. repertitive)

4. Timing : early vs. delayed

Optimized
cell-based
. therapy

Limitations:
viability, retention

Identification of
responders

Source: Tongers et al. Eur Heart J 32: 1197-1206, 2011



Clinical Experience (STEMI-Rose study using Hearticellgram-4AM/

Investigational product Hearticellgram-AMI (Autologous BM-derived MSCs)
Sponsor Pharmicell Co., Ltd.
Infusion route/dose  Intracoronary / 1 x 1076 cells/kg (single)

Enroliment & F/U

o 80 (Control: 40, MSC: 40) / 6 months
perio

o Severance Hospital, Wonju Christian Hospital, Inha University Hospital,
Institution
Ilsan Paik Hospital

Primary endponit

- Changes in global LVEF by SPECT

Secondary endpoint

measures - Changes in LVEDV, LVESV, Wall Motion Score Index, MACE

Outcome Efficacy

Safety - Adverse event, Lab test, Vital sign, Physical exam., 12-lead EKG, Chest X-ray



Clinical Experience (STEMI-Rose study using Hearticellgram-4M/

M Final product release criteria of Hearticellgram-AMI

Test items Test method Acceptance criteria/specification
Sterility :
(bacterial & fungal testing) Culture method (14 days) Negative
Mycoplasma Culture method (28 days) Negative
Adventitious agent testing Culture method (CPE & Had) Negative
(in vitro viral testing) (14 days) g
Morphology Microscopy Adherent spindle-shaped cells
. Surface marker FACS analysis o
Identity (positive) (CD105 , CD73) a3
Cgrdlom){ogytlc Immunostaining Positive for cardlomyocyte-speaﬂc
differentiation protein
: FACS analysis 0
Purity (CD 14, CD34, CD45) < 3%
Endotoxin LAL test < 0.5 EU/mL
Potency Paracrine secretion (ELISA) Secretpn of cytgklne or grow'gh factor
involved in angiogenesis
Viability Microscopy > 70%

(trypan blue staining)

Microscopy

- 6
(trypan blue staining) 45 -55 x 106/mL

Cell number/dose




Clinical Experience (STEMI-Rose study using Hearticellgram-4M/

Variables MSC group (n=30) Control group (n=29) p value
Age, year 53.9 £ 105 542+ 7.6 0.955
Men, n(%) 27 (90.0) 26 (89.7) 1.000 B Patient demographics
Risk fi
o . & baseline date
w  Safety results Lo0o
Cere 1.000
Smo 0.785
- 0 . 1
«in - — No MACE or cell-related
1 ves 0.719
2 ves
3 ves s ¥ r
o serious adverse events
Left 0.694
Left
Rigl - - r
e => No immediate or delayed
Aspi 1.000
Clog 1.000
Cilo: t - 't > Ny li t d t h[g(‘i 0.748
Beta OXICItY reiate O vidU 1,000
ACE 1.000
Stati 1.000
Vital ¢ ot f oL
Init miusion 0.490
Initi 0.732
Sympi 0.775
<2 hours 5(19.2) 3(12.0)
2 -6 hours 16 (61.5) 17 (68.0)

> 6 hours 5(19.2) 5 (20.0)
Primary PCI, n(%) 26 (86.7) 25 (89.3) 0.621




Clinical Experience (STEMI-Rose study using Hearticellgram-4AM/

Efficacy evaluation : Primary Endpoint

LVEF (%)
Difference : 4.3%

Subgroup analysis (S2B:< 6 hours)
LVEF (%)
Difference : 6.6%

In hospital

B 6 month
5.94p
LB —
Control Treatment
Control Treatment
SPECT SPECT
SPECT MRI
MSC (n=30) | Control (n=29) MSC (n=10) | Control (n=7)
Mean+SD Mean+SD
After enrollment 49.03+11.70 52.17+9.11 46.06+15.20 54.89+9.61
After 180 days 54.97+11.79 53.93+10.04 51.28+13.60 54.63+10.27
Change 5.93+8.46 1.76+6.94 5.22+7.60 -0.26+0.89
Changegkr’i‘gse” two 4.18+7.75 5.48+5.92
(95% CI) (0.13, 8.22) (-0.74, 11.69)
p-value <0.05 <0.05




KJT M/73 #5820503

C.C: D.O.E

P/HX:
DM/Hypertension (+/+)
MI (2002)
Ischemic DCMP
CVA (2008)

Laboratory findings
BUN/Cr 27.6/1.75
T-chol/LDL/HDL/TG 155/83/61/116

SEVERANCE CARDIOVASCULAR HOSPITAL YONSEI UNIVERSITY COLLEGE OF MEDICINE



oronary angiography

SEVERANCE CARDIOVASCULAR HOSPITAL YONSEI UNIVERSITY COLLEGE OF MEDICINE
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Ongoing study (RELIEF study, repeated Hearticellgram-AM/

Investigational product
Sponsor
Infusion route/dose

Enroliment & F/U

period

Institution

Outcome Efficacy

measures

Safety

Hearticellgram-AMI (Autologous BM-derived MSCs)
Pharmicell Co., Ltd.

Intracoronary / ~ 1 x 1076 cells/kg (single & twice)

135 (Control: 45, 1 dose: 45, 2 dose: 45)/ 13 months

More than eight institutions including Severance Hospital

Primary endponit
- LVEF measured 13 months after the cell treatment (MRI measurement)

Secondary endpoint
- Changes in Infract size, LVEDV, LVESV, Wall Motion Score Index, MACE,
NT-proBNP

- Adverse event, Lab test, Vital sign, Physical exam., 12-lead EKG, Chest X-ray



Ongoing study (RELIEF study, repeated Hearticellgram-AM/

AMI (LVEF <45%)
(n=135)

1

Screening & Enrollment

|

Control

Single MSC

Repeat MSC

]

]

Bone marrow aspiration & Cell culture

!

l

1 month after aspiration: 1st Infusion(Intracoronary)

]

2nd Infusion after
1 month

|

Assessment at 6M & 13M after single treatment : MRI (LVEF)




Ongoing study (RELIEF study, repeated Hearticellgram-AM/

A Randomized,Open labEled, muLticenter Trial for Safety and
Efficacy of Intracoronary Adult Human Mesenchymal stEm
Cells Acute Myocardial inFarction

This study is not yet open for participant recruitment. ClinicalTrials.gov Identifier:

NCT01632209

First received: July 23, 2012
Last updated: April 4, 2013

Last verified: April 2013
Information provided by (Responsible Party): History of Changes
FPharmicell Co., Lid.

Verfied Apnl 2013 by Pharmicell Co., Ltd.

Sponsor:

Pharmicell Co., Ltd.
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Advantages of MSC for Cardiac Repair( ESC vs iPSC vs MSC ]

ESC iIPSC MSC
Differentiation capability
Cardiomyocyte Possible Possible Possible M S C —_
EC Possible Possible Possible
SMC Possible Possible Possible
Other cell types Possible Possible Possible
| . ist KE7FO M B A E
I Immune rejection response Exists Exists ::’t;’;';:):s Htgl'glll (1"2— A AR
N e e o L O HA O
Functionally and electrically synchro- Possible Possible Possible
nized after transplantation
Paracrine effect Exists Exists Exists
Isolation markers Diverse Diverse Diverse
e | Extremely low  Extremely low  Low
|
| In vitro amplification capability Limit Limit Limit 28| 2H oS
i Teratoma generation Possible Possible No -Teratoma SIS
| Remarks Ethical Using viral - :
S Problems | vectors .

ESC, embryonic stem cells; iPSC, induced pluripotent stem cells; BMSC, bone-marrow derived stem cells; MB, myoblasts; CSC, cardiac stem
cells; EC, endothelial cells; SMC, smooth muscle cells.

(Circ J 2012; 76: 1307 -1312)



Advantages of MSC [ ESC vs iPSC vs MSC )
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Advantages of MSC
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Advantages of MSC
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Advantages of MSC for Cardiac Repair( ESC vs iPSC vs MSC ]

Table: MSC clinical trials in MI, chronic ischemia, and heart failure.
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Table. Ongoing Clinical Trials using MSCs in ischemic heart diseases (www.clinicaltrials.com)

Patient

Trial Name or Sponsor  Phase Source Route Endpoint ™ Condition
RELIEF/Pharmicell Co., Ltd 3 EM_(Autn) Intracoronary  LVEF 135 Acute Myocardial Infarction
[Hearticellaram]
Anaioblast. Systems 2 BMiAllg) Transendocardial Safety 60 Heart Failure
Stempeut; on
o Q) MSC clinical trial f i
ngoing clinical trial for
ESTIMATI on
we Heart disease —
AHEPA Uni. _yopathy
““““““ Viablity
SQTECARD/ Universidad Los An 1/2 UCB(Allo) Intravenous LVEF 30 Dilated Cardiomyopathy
Helsinki University 2 BM(Auto) Intramyocardial  LVEF 60 Heart Failure
ESTIMATION Study 3 BM(Auto) Endocardial LV Systelic Volume 50 Acute Myocardial Infarction
The POSEIDON-DCM Study 1/2  BM(Auto&Alle) Transendocardial Serious Adverse Event 36 %ﬂ%ﬁﬂated
Lardiomyopatiy,
National University of Malaysia 2 BM(Auto) Intracoronary  LVEF 30 Ischemic Dilated Cardiemygpathy
Rigshopitalet 1/2 BM{Auta) Intramyocardial LV Function &0 Congestive Heart Failure
AHEPA University Hospital 2/3 BMAllo) Intramyocardial ~ LVEF 30 Ischemic Dilated Cardiomyopathy
University Hospital, Toulouse 1/2 BM(Auto) Transendocardial Safety 10 Chronic Myocardial Ischemia




