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Cell therapy for the treatment of coronary heart
disease: a critical appraisal

Kai C. Wollert and Helmut Drexler
Nature Reviews Cardiology 2010; 7: 204-215
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Introduction(1)

= AMI is a leading cause of death worldwide

" Improvement of therapy leads to decreased early mortality

= BUT results in higher incidence of HF among survivors?

1 Velagelati et al.; Circulation 2008; 118: 2057-2062 /
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Problems for regenerative cell therapy

= Cardiomyocyte deficit could be in the order of 1 billion cells?

= Diversity of cell types

=" Homing and survival of the infused cells

2 Rabey et al.; J. Mol. Cell. Card. 2008; 45: 567-581
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Trials

Table 1 | Randomized trials in patients with acute myocardial infarction or ischemic heart failure

Trial name Number Cell type Dose Route of Timing of Primaryend Comments
of patients delivery delivery point

Acute myocardial infarction

BOOST 60 nBMC 128 ml i.c. Day6+1  LVEFt Effect diminished after
18 and 61 months

REPAIR-AMI 187 mnBMC 50ml i.c. Day 3-6 LVEF t NA

Leuven-AMI 66 mnBMC 130ml i.c. Day 1 LVEF « Regional contractility
Infarct size +

ASTAMI 97 mnBMC 50ml i.c. Day6+1  LVEF « NA

FINCELL 77 mnBMC 80ml i.c. Day 3 LVEF t NA

REGENT 117 mnBMC 50-70ml i.c. Day 3-12  LVEF t with both NA

(unselected (unselected) cell types

vsCD34°/  100-120mi
CXCR4*) (selected)

HEBE 189 mnBMC 60ml (mnBMC) i.c. Day 3-8 Regional NA
vs mnPBC 150 m! (mnPBC) contractility <
Ischemic heart failure
MAGIC 97 SkM 400 or i.m. >Week 4 LVEF - LVEDV +
800x10¢ LVESV ¢
TOPCARE-CHD 58 mnBMC 50ml i.c. Month LVEF t (mnBMC) NA
vs CPC 81+72 LVEF «= (CPC)

Only patients with complete imaging studies are considered here. Dose refers to the average amount of bone marrow or peripheral blood that was harvested, or
the number of transplanted skeletal myoblasts. Abbreviations: +, decreased; 1, increased; <, no significant change; CPC, circulating blood-derived progenitor
cells; i.c., intracoronary; I.m., intramuscular; LVEDV, left ventricular end-diastolic volume; LVEF, left ventricular ejection fraction; LVESV, left ventricular end-
systolic volume; mnBMC, monenucleated bone marrow cells; mnPBC, mononucleated peripheral blood cells; NA, not applicable; nBMC, nucleated bone marrow
cells; SkM, skeletal myoblasts.

Wollert and Drexler; Nat. Rev. Cardiol. 2010; 7: 204-215 ﬁg
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78 patients with acute
myocardial infarction

:

65 patients included in

randomisation
L l .
32 allocated to 33 allocated to
control group BMC transfer
N 2 baseline MR1 N 3 baseline MRI
not feasible not feasible
A4 h 4
30 completed 30 completed
trial including trial including
M| at 6 months MRI at & months
30 included 30 included
in analysis in analysis

BOOST-Trial(1)
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Methods

PCl after acute STEMI

|

Baseline MRI after 3.5 d

|

Standard therapy +/- BMCi.c. after 4.8 d

|

Cardiac MRI and CA after 6 months

Video

Wollert et al.; Lancet 2004; 364: 141-148 /“—_—-
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Results
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L—— Mean LVEF change: 0.7%" ——
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Wollert et al.; Lancet 2004; 364: 141-148 f—-
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BOOST-Trial(3)

Results

Baseline 6 months Change BMC treatment  p
Contrals BMC group Controls BMCgroup  Controls BMC group eéfecti
Regional LVEF (5) 478(97) 463(106)  489(152)  530(155) 11(118) 67(95)  57(02t01l3) 004
Systolic wall motion (mm), 39(18) 44 (19) 449(2.4) 5-49(2.5) 1.0{2.5) 1.5(2-1) 06(-06to18) 032
infarct regicn
Systolic wall mation (mm), border zone  6.8(1.6) 7017 68(2.1) 80(21) -0:1(2:3) 1.0 (14) 1-1 (01 to 2-1) 003

BMC=hone-marrow cell. Data are mean (50). Treatment effects are expressed as differences in least-squares means (ANCOVA modeal) and §5% CI- Thers were no differences betwean
groups at baseline-

Table 3: Regional LVEF and systolic wall motion as determined by contrast-enhanced MRI at baseline and & months’ follow-up

Wollert et al.; Lancet 2004; 364: 141-148 /”—-
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BOOST-Trial(4)

Further Results

Control group BMC transfer group Control group BMC transfer group
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> 40 S 40 3 3
-—d -

30 30

20 20

10
10 - 10 + 5002100 = 567+125 — 559+ 147 -
0 T T T d
0 v . 0 v . ) 0 . . - ,
baseline 6 months 18 months baseline 6 months 18 months Baseline 6months 18 months 61 months Baseline 6 months 18 months 61 months
d . . i 50.0 56.7 55.9 47.5
_ Mmean LVEF _, . MmeanLVEF _, 51.3 52.0 544 48.1
change: 0.7% change: 6.7% 93 £124 +13.0 129 £10.0 £125  £147  *16.7
L Mean LVEF - L Mean LVEF
mean LVEF P mean LVEF change: 0.7% P=0.003 change: 6.7%
change: 3.1% change: 5.9%
Mean LVEF Mean LVEF
— change: 3.1% : P=0.27 L change:5.9%
Mean LVEF s P Mean LVEF

change: -3.3% change: -2.5%

Meyer et al.; Circulation 2006; 113: 1287-1294

Meyer et al.; Eur. Heart J. 2009; 30: 2978-2984 r-
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Considerations

= Heterogeneity of methods / procedural details

Lymphoprep™ protocol

. L]
Patier Lymphoprep™ 3 x wash 250 g Over-night storage at 4°C
separation =% NaCl+ =% NaCl+20% heparin-plasma
(800g, 20 min) 1%heparin-plasma + 501U heparin
. | }
CU e Dilution with NaCl Use for Use for
filtration (100 pm) experiments day 0 experiments day 1
Ficol™ protocol T '
Ficoll™ Over-night storage at RT
separation = Ix wa:;sar;ﬂnﬂg -— ‘ g g
(800g, 20 min) X-vivo 10 + 20% serum

Seeger et al.; Eur Heart J. 2007; 28: 766-772

Wollert and Drexler; Nat. Rev. Cardiol. 2010; 7: 204-215 fg
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Future of cell therapy

~ Skeletal muscle

= Paracrine effects

= Pluripotent stem cells

Clinical
development

Wollert and Drexler; Nat. Rev. Cardiol. 2010; 7: 204-215 ?_
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Sources of CPCs

Skin fibroblasts

Reprogramming
(viruses/proteins/ =
Testis small molecules) Blastocyst

e

Cardiac dothelial
myocytes cells muscle

]

Wollert and Drexler; Nat. Rev. Cardiol. 2010; 7: 204-215 ?_
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Conclusion

"|nconsistent trial results

Cell fusion with EC/VSMC Cell fusion with CMC

. Pa ra C ri n e fa Cto rS {(Trans)differentlation into EC/VSMC ) ( (Trans)differentiation into CMC )

VASCULOGENESIS CARDIAC REGENERATION

N

[ NEOVASCULARIZA'"ONJ [ CARDIOMYOGENESIS ]

Gnecchi et al.; Circ. Res. 2008; 103: 1204-1219

Wollert and Drexler; Nat. Rev. Cardiol. 2010; 7: 204-215 /’—-
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Thank you for your attention!



