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Intracoronary autologous bone-marrow cell transfer after

Cell-based Therapies for Myocardial Infarction

A M eta 'An d |yS IS myocardial infarction: the BOOST randomised controlled
The NEW ENGLAND JOURNAL of MEDICINE clinical trial
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| CARDIOVASCULAR
JOURNAL
I]'IU'Z.COI'OI'H]I'Y BOI'IE Man’m’J—DEerEd ngemtor A stem cell ion in acute myocardial infarction: The ASTAMI randomized

controlled trial. Intracoronary transplantation of autologous mononuciear bone marrow cells, study
design and safety aspects

Ketil Lunde, Svein Solheim, Svend Azkhus, Harald Amesen, Michael Abdelnoar, Kolbjam Forfang and
on behalf of the ASTAMI investigators

Cells in Acute Myocardial Infarction

Volker Schachinger, M.D., Sandra Erbs, M.D,, Alb

cht Elsdsser, M.D

Ver {élschermann , M.D,, Scandinavian Cardiovascular Journal, 2005, Vol. 39, No. 3, Pages 150-158, DOI
M.D. 10.1080/14017420510009131
ct {. Hamm, M.D., Tim Siselbeck, M.O., Birgit Assmus, M.D Summary | Full Text | PDF (39 KB} | PDF Plus (100 KB)
Torsten Tonn, M.D., Stefanie Dimmeler, Ph.D., and Andreas M. Zeiher, M.D.
for the REPAIR-AMI Investigators
Model Study name Statistics for each study Difference in means and 95% CI
Difference Standard Lower Upper
in means error limit limit p-Value
Wollert et al 6.000 1.460 3.139  8.861 0.000 ——
Chen et al 12,000 1.487  9.085 14.915 0.000 tl—
Lunde et al 1.000 0.895 -0.754 2754  0.264 1=
Schachinger et al 2.500 0.755 1019 3.981 0.001 -
Janssen et al 1.100 1.141 -1.136 3.336 0.335 ——
Ge etal 6.700 1.999 2.782 10.618  0.001 —_—
Suarez de Lezo et al 15.000 1965 11149 18.851  0.000 —_—
Random 6.108 1753  2.672  9.543  0.000 J—
-20.00 -10.00 0.00 10.00 20.00
Favors control Favors BMSC

Clin Cardiol. 2009 Apr;32(4):176-80.
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Cell-based Therapies for Myocardial Infarction
Mechanism of Action
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Myocardial Infarction

“~ Necrosis

Attraction of immune cells

Secretion of pro-inflammatory cytokines
IL-1 IL-6 TNF-a

Amplification of inflammation
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The Dying Stem Cell Hypothesis
by Anker et al.

up to 25% of all transplanted cells are
in the state of apoptosis

apoptotic cells induce transient immunesuppression

Proinflammatory
Macrophage — I Mediators
Immature Maturation
Dendritic Call Antigen

Apoptotic

e,“?’\s

J Am Coll Cardiol. 2005 Nov 15;46(10):1799-802.
J Clin Invest. 2001 Oct;108(7):957-62.
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In vitro Experiments

FACS Analysis
Annexin-V positivity of irradiated PBMC was verified by FACS

Co-Incubation Assay
PBMC and monocytes stimulated with LPS were co-incubated

with autologous apoptotic PBMC
—> ELISA Evaluation for IL-1B and IL-6

Mixed-Lymphocyte Reaktion (MLR)

RT-PCR for transcripts of pro-angiogenic mediators (VEGF,
IL-8 and MMP9) in apoptotic PBMC

RT-PCR for transcripts of pro-angiogenic mediators (VEGF,
IL-8 and MMP9) in fibroblasts incubated with cell culture
supernatants from apoptotic PBMC

Methods
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In vivo Experiments

Induction of MCI
|

administration

of
medium syngeneic syngeneic
viable PBMC |IA-PBMC

| ! l

(immunoe-)histological evaluation after

3 days
functional evaluation
6 weeks «— .
by echocardiography

Eur J Clin Invest. 2009 Jun;39(6):445-56.
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Immunesuppressive & Pro-angiogenic Potential of Apoptotic Cells

. 8007 || monocytes
Co-Incubation Assay I

- [ h r
B monocytes -

1 PBMC 5001
3000 0. N.D.
T

PBMC and monocytes stimulated
with LPS were co-incubated with
autologous apoptotic PBMC

IL-6 pg/mL
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IA-PBMC irradiated apoptotic peripheral blood mononuclear cells Eur J Clin Invest. 2009 Jun;39(6):445-56.
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Immunesuppressive & Pro-angiogenic Potential of Apoptotic Cells

60000~ W LPS
3 LPS + IA-PBMC

40000+
Mixed-Lymphocyte Reaction

Maturation of  monocyte-derived
Dendritic Cells was induced by LPS
and IA-PBMC were added in a 1:1 20000+
ratio. For the mixed leukocyte
reaction (MLR), allogenic, T cells
(1x10°/well) were incubated with

cpm

graded numbers of stimulated DCs for s

6 days. Proliferation of T cells was 0

monitored by measuring [methyl-3H] 3000 + - - -

thymidine. 1000 - + - -
300 - - + -
100 ; ) ] N

IA-PBMC irradiated apoptotic peripheral blood mononuclear cells Eur J Clin Invest. 2009 Jun;39(6):445-56.
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Immunesuppressive & Pro-angiogenic Potential of Apoptotic Cells

human Fibroblasts
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Induction of myocardial
infarction by LAD ligation

Infarcted anesthetized and mechanically ventilated rat  dermal incision
area

intercostal thoracotomy ligation of the coronary artery dermal suture




Christian
Doppler ®
Laboratory I n vivo MEDIZINISCHE

Q rr’ UNIVERSITAT
\ ‘Dlagnosls & Regeneration E : WIEN
Diagnasis & Regenerati xpe rime nts
Cell Transfer of apoptotic PBMC after MCI
:
T
3
]
2
[&]
Liver Spleen Hc'art
(2 Liver
— » after 72hrs Spleen
Heart

apoptotic PBMC




h\
S 53ron & ogonertn EXx perime nts

Christian
Doppler ®
Q p Laboratory I n V’ VO ImJ %IEP\%%{%IIST%}TIE
WIEN

Immunehistochemistry
T TR s A R SR B
T ._' --‘ l-- E"i -“'t_‘:‘ . ‘44- __ - ‘: F A 'f‘ ! . 7 ‘{i_-.‘ﬁ;."‘;.ﬁ

Pt g sitoc AR
- _:-' %“,%Egﬁ ..-_‘
XTE 3‘. ."ffl_r_l’}'i!’ ,..!'#:'f i

£y

Y --:':' ¥ gl =
it oy LT
5 - j % ""‘ v

CD68+ CellsfHPF
[
8

medium  viable PBMC |A-PBMC

TR ]

TR R A G N

800+

"'..?l-"-" E._ T \ -- : w
:‘:-:;'-"7"_ Nt Ko SR I i
= oy k > B E 600
o .-:' ‘.‘ v '\.}1'. Ny -- : 2
AR AR A TH 3 ol
. BAREL R H‘-cﬁ-%‘__,' *‘ o Q
" Rl e R N i RS T +
e ] l ;l:“;‘:’ -' o5 1 .: ; 2004
N Z
\} #'\‘T A ¥ ] 0-
e .“1"!1 o) oy medium  viable PEMC 1A-PBMC
L g, S .1

l" N R

» m‘- gy N 1000-
LY ..?-' o 8004
i-" L I

i }‘.Ii; :‘i 2 6001
SR g o
AR 3=

“ & 0-

medium  viablePEMC IAPBMC

control _
Eur J Clin Invest. 2009 Jun;39(6):445-56.




\ |
m Diagnosls & Regeneration
of Cardiac and Thoracic Diseases

Christian
l
CeEereory (TN sz
R Results Y ik

;

&

control viable PBMC apoptotic PBMC

<0.0001

500 ——ooua

40

30
0.0084

20
of = T

0 T T T
medium AMI + - -
viable PBMC AMI - + -

IA-PBMC AMI - - +
Eur J Clin Invest. 2009 Jun;39(6):445-56.
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Reduction of

Pro-inflammatory Signals

-1 ¢
IL-6

Administration of irradiated apoptotic PBMC
after myocardial infarction induces ...

Cardiac Function
Ejection Fraction T
Up-regulation of Increased Homing Shortening Fraction
Pro-angiogenic mediators Dilatation {,

Interleukin-8
MMP9
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