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Key questions?

* Does BMC therapy work in the patient population
at risk post-AMI ?

* Do potential beneficial effects persist over time ?

* Do beneficial effects translate into improved
clinical outcome ?
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Left Ventricular Remodelling

Ventricular remodeling after acute infarction
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Jessup M, et al. N Engl J Med 2003; 348:2007-2018, 2003.
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Does BMC therapy work in the patient
population at risk post-AMI ?
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Meta-analysis of randomized and cohort studies of

progenitor cell therapy in ischemic heart disease

Treatment,
Study or Subcategory N Mean {SD), %
RCTs
Assmus et al,’™ 2008 (BMCs) 28 2.90 (3.60)
Assmus et al,' 2006 (CPCs) 26 —0.40 (2.20)
Chen et al,'® 2004 34 18.00 (6.71)
Erbs et al,’™ 2005 11 720 (11.47)
Ge et al,’® 2006 10 4.80 (9.56)
Hendrikx et al,’® 2006 10 6.10 (8.60)
Janssens et al.2% 2006 33 3.40 (6.90)
Kang et al,2' 2006 (AMI) 25 5.10 (9.32)
Kang et al,2! 2006 (OMI) 16 0.00 (12.80)
Lunde et al,2® 2006 50 1.20 (7.50)
Meyer et al 2+ 2006 30 5.90 (8.90)
Ruan et al,27 2005 9 5.96 (11.10)
Schichinger et al,2® 2006 5.50 (7.30
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Favors ! Favors Weight, %
Control | BMC Treatment

P 8.09

—im— 8.33

— 6.62

—_— - 3.21
= - 4.26

= 3.01

— = 7.21
— 5.43

S = 2.89

WMD (Random), %
(95% CI)

4.10 (2.18 to 6.02)
0.80 (—0.82 to 2.42)
12.00 (8.54 to 15.46)
7.20 (—1.40 to 15.80)
6.70 (—0.25 to 13.65)
2.50 (—5.26 to 10.26)
1.20 {-2.20 to 4.60)
5.20 (—0.892 to 11.29)
~0.20 (—8.35 to 7.95)
—3.10 (-5.96 to —0.24)
2.80 (—1.88 to 7.48)
9.17 (0.77 to 17.57)
2.50 (0.52 to 4.48)

overall treatment effect: + 3.7 percentage points increase in EF |

Subtotal 87
Test for Heterogeneity: ¢ £ =4.32 (P=.51), 12=0%
Test for Overall Effect: £2=2.83 (F =.005)

Total 499
Test for Heterogeneity: 3 2 =64.73 (P=<.001), /2=70.6%
Test for Overall Effect: Z=4.14 (P<.001)
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Enhanced contractile recovery by BMC is
confined to patients with failed initial recovery

ilfo)

Absolute change in global LVEF (A%)
o

p for interaction = 0.020

p=0.81

0 4.0 £0.6

Placebo
n= 52 41
Baseline LVEF EF below median
by QLVA (£48.9 %)

Placebo
40 54

EF above median
(> 48.9 %)

Schachinger et al. N Engl J Med 2006
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Enhanced contractile recovery by BMC in patients with
failed initial recovery —results of recent controlled trials
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Courtesy of M Tendera, European Heart Journal, 2009 Courtesy of H. Huikuri, European Heart Journal, 2008
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Adverse remodeling is confined to patients with failed
initial recovery of EF and abrogated by BMC therapy

EF < median

Change of endsystolic volumes over time (MRI)
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Baseline EF: 39+ 1.9 % Baseline EF: 56 + 2.3 %

Dill et al., AHJ 2009
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Isolated CABG Combined with Bone Marrow Mononuclear
Cells Delivered Through a Graft Vessel for Pts
with Previous Ml and Chronic Heart Failure

Single-center; placebo-controlled, randomized trial.

Stem Cell Group Placebo Group

6-Month Follow-up (n = 31) (N = 29) P Value
Change in LVEF 10.62% 5.69% 0.029
6-Min Walking Test, m 500 470 0.009

There were no deaths or Mls in either group during follow-up,
and no arrhythmias occurred in the postoperative period.

Patients with a previous Ml and chronic heart failure could poten
tially benefit from isolated CABG combined with bone marrow stem cells deli
vered through a graft vessel.

Hu S, et al. J Am Coll Cardiol. 2011:57:2409-2415.
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Do potential effects persist ?
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— BMMNC
Control

ongd i
8dong Suntt, Chcngxiang Litt

g Feng? Jur
» Jun Zhanod
WAng‘* h\ng ’ Yunyan Duy

6 9 12 48
Follow-up (months)

* Intracoronary delivery of autologous BMMNC is safe and feasible
for STEMI patients whohave undergone PCI
\* It can lead to long-term improvement in myocardial function.

ase et

Feng Cao, et al. Eur Heart J (2009) 30, 1986-1994
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STAR-heart Study:

391 patients with chronic HF (EF £35%)
due to ischemic cardiomyopathy.

Stem cell group:191 patients
Control group: 200 patients

Survival

* Intracoronary BMC therapy improves ventricular performance, QOL
and survival in patients with heart failure.

« These effects were present when BMC were administered in addition
to standard therapeutic regimes.

* No side effects were observed.

Feng Cao, et al. Eur Heart J (2010) 12, 721-729
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Do beneficial effects of BMC therapy on adverse
remodeling translate into clinical benefit ?

Left Ventricular
Remodeling
Cardiovascular o Mortality 1
Events o Ischemic events 1t
oRehospitalization for heart failure 1t

e events

1erapies preventi
adverse remodelli

ACEIl , ARB, 3-Blocker, Aldosteron-Ant.
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Death, re-MlI, hospitalisation

Death, Re-Ml, Heart Failure at 4-6 Months
in randomized, (placebo)-controlled BMC trials
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BMC therapy is associated with
improved clinical outcome at 2 years
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Assmus B, et al. Cir Heart Fail.2010;3;89-96.
SEVERANCE CARDIOVASCULAR HOSPITAL ©) YONSEI UNIVERSITY COLLEGE OF MEDICINE



Intramyocardial, Autologous CD34+ Cell
Therapy for Refractory Angina

Multicenter, randomized trial of 167 pts assigned to placebo or
low- or. high-dose intramyocardial injections.

1-Year Follow-up Low-Dose Placebo P Value
AU 6.3+ 1.2 11.0 + 1.2 0.035
episodes per week
Exercise Tolerance Test 140 + 171 53 + 146 0.017

Improvement, seconds

Differences between the high-dose and placebo groups were not significant. Safety
endpoints were equivalent between all groups.

Patients with refractory angina who received intramyocardial inje
ctions of autologous CD34+ cells experienced significant improvements in an
gina frequency and exercise tolerance.

Losordo DW, et al. Circ Res. 2011;109:428-436.
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A Randomized, Open labeled, multicenter trial
for Safety and Efficacy of intracoronary adult human
mesenchymal STEM cells after AMI
(ROSE-STEMMI)

* Clinical trials in korea
* Approved by KFDA and IRB submission
* Collaborate with FCB-Phamicell Co., Ltd.

* Randomized, open-labeled, multicenter trials (4 different
university hospital )

* First human trial using MSC for AMI in Korea
* Started in March, 2007
* Ended in September, 2010
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Total enrolled status

Total patients (N=80)
Screening
Randomization
Safety evaluation

TxX group
(N=40)
I
Drop out Complete
(N=7) (N=33)
Fefusal 2

Protocol violation 2
Investigator decision 3

Randomization

Control

Inappropriate
dataimage (N=3)

Inappropriate
data image (N=7)

Final analysis
(N=30)

(N=40)
| )
Complete Drop out
(N=36) (N=4)
Refusal 1
Investigator decision 1
f/lu loss 2

J

Final analysis
(N=29)
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Endpoints

Primary endpoint:
—>Access profile between therapy and the control group
—->Change in global by cardiac SPECT at 6 mo. vs. BL

between therapy groups and the control group

Secondary endpoints:
- Change in global by Echo (3D, Simpson’s)
- Change in global by cardiac MRI (sub group)

- (death, MI, coronary revascularization, stroke)
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Primary endpoint

EF (SPECT)
initial
6M

Treatment
N=30

49.0 £ 11.7
55.0 + 11.8

5.9+ 8.5

Control P value
N=29

522 +£9.1

53.9 + 10.0
1.8 £6.9

6M
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Secondary endpoint (EF)
I

EF (SPECT)
initial 49.0 + 11.7 52.2 + 9.1 0.256
6 M 55.0 + 11.8 53.9 + 10.0 0.718

EF (Simpson)
initial 48.1 + 8.0 51.0 £+ 9.0 0.200

6 M 50.0 £ 8.4 50.5 £ 9.2 0.830

EF (MRI) N=10 N=7
initial 46.1 + 15.2 54.9 + 9.6 0.197
6 M 51.3 + 13.6 54.6 + 10.3 0.591

SPECT 59+85 1.8 + 6.8 0.043
Simpson 1.9 %27 -05+1.8 <0.001
MRI 52+7.6 -0.3+£0.9 0.049
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6 months clinical follow up

MSC Control

Per patient analysis n =23 n =20

o

Death (n)

- Cardiac (n) (ami, myocard. rupture, sudden death, heart failure)

- Cardiovascular (n) (stroke)

- Non-cardiovascular (n) (cancer, suicide)
Myocardial reinfarction (n)
Rehospitalization for heart failure (n)
Revascularization (n)

- Target vessel revascularization (n)

- Stent thrombosis (n)
- Non-target revascularization (n)

Ventricular arrhythmia or syncope (n)

Stroke (n)

©O O O O 0O 0O 0O 0O OO0 oo
©O O O OO 0O 00O OO0 OO

other (n) o
Combined

Death, Mi 0 0

Death, MI, Rehosp. for heart failure (n) 0 0

Death, Ml, Revascularization (n) 0 0
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A Randomized, Open labeled, multicenter trial
for Safety and Efficacy of intracoronary adult human
mesenchymal STEM cells after AMI
(ROSE-STEMMI)

1. Intracoronary injection of autologous BM-derived hMSCs is
safe and feasible in patients with STEMI.

2. In this trial, autologous BM-derived hMSCs provides temporal
efficacy in post-infaction patients.
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Conclusion

Stem cell therapy for AMI can be considered as the standard care

Improving \
clinical e\ty
outcome
-y
Icrlr:r?{(?e\\llm 5 \ Efficacy ' '
outcome esmtencg _ '
: I
o
| Pros | | Ccons
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Thank vou for your attention

SEVERANCE CARDIOVASCULAR HOSPITAL

YONSEI UNIVERSITY COLLEGE OF MEDICINE



