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Why I prefer IPD based meta-analyses 



Abdel-La)f.	Arch	Intern	Med	2007	Changes	in	LV	EF:	3.66	%	

Meta-analysis results 
Intracoronary delivery 

Meta-analysis of trials with intracoronary 
cell delivery 



Mar)n-Rendon.	EHJ	2008	
Changes	in	LV	EF:	3.39	%	

Meta-analysis of trials with intracoronary 
cell delivery 



Jeevanantham	et	al.	Circula)on	2012	
	50	studies,	2625	pts	treated	with	cell	therapy	

EF	

Infarct	size	

Meta-analysis of trials with intracoronary 
cell delivery 



Gyöngyösi	et	al.	Circ	Res	2015		
	12	studies,	1275	pts	treated	with	cell	therapy	aTer	AMI	

FIRST	and	ONLY	IPD	meta-analysis	

IPD Meta-analysis of trials with 
intracoronary cell delivery 



Evaluation of the relationship between the sample size of the meta-analyses and the time sequence of publications  

Gyöngyösi.	Controversies...	Circ	Res	2016	
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Published meta-
analyses on 
cardiac cell-
based therapies Year 

Type of 
meta-

analysis 

Nr of 
stu-
dies 

Sample 
size 

FUP 
(months) 

EDV 
(ml) 

ESV 
(ml) 

EF 
(%) 

if MRI 
EF 

Lipinski 2007 RCT-Pb 10 698 6 -4.6 -7.4* 3.0* nr 
Martin-Rendon 2008 RCT-Pb 13 811 3-6 -2.47 -4.74* 2.99* nr 
Zhang 2009 RCT-Pb 6 525 5 -0.15 n.a. 4.77* nr 
Zhang  2009 RCT-Pb 7 660 6 -0.15 -0.25* 4.04* nr 
Bai  2010 RCT-Pb 10 814 6 nr nr 3.79* nr 
Kuswardhani  2011 RCT-Pb 10 906 4-60 -3.08* -5.52* 2.07* nr 
Takagi  2011 RCT-Pb 15 877 nr -0.18* -0.35* 2.87* nr 
Clifford  2012 RCT-Pb 33 1765 <12 # -3.52* -4.47* 2.87* 1.78* 
Zimmet  2012 RCT-Pb 29 1830 3-6 -3.39* -3.51* 2.7* nr 
Delewi  2012 RCT-Pb 16 1641 3-6 na na 2.55* 0.16%* 
Chen  2013 RCT-Pb 5 510 nr -2.29 -4.47 4.18* nr 
de Jong  2014 RCT-Pb 22 1513 6 -2.8 -4.05* 2.1* 0.13 
Gyöngyösi  2015 RCT-IPD 12 1275 12 1.2 0.4 0.96 nr 
Cong  2015 RCT-Pb 17 1318 12 -1.69 -3.92* 2.74* nr 
!

For example, the observed effect sizes beg the question of the clinical relevance of the change in EDV and ESV in this reported range (-4.16 – 
+1.2 ml). 

Gyöngyösi.	Circ	Res	2016	

Published meta-analyses of intracoronary cell 
therapy in patients with recent MI 



Recent Cochrane meta-analyses outcome 
NEGATIVE for intracoronary cell-therapy 

post-AMI 

6 months later.... 



Recent Cochrane meta-analyses outcome 
NEGATIVE for intracoronary cell-therapy 

post-AMI 

All-cause	mortality	
LV	EF	measured	by	MRI	



1.  Each	study	can	be	included		
2.  Consistent	terms	and	condi)ons	
3.   Controlled	and	transparent	data	(independent	data	monitoring	board)	
4.  Analysis	of	predic)ve	factors	for	different	outcomes	
5.  Analysis	of	pa)ent	subgroups	

PublicaAon-based	meta-analysis	

1.  Random-effect	meta-analysis	can	include	only	studies	with	published	means,	thus	studies	with	reported	
medians	are	automa)cally	excluded	(eg.	HEBE,	MYSTAR,	REGENT,	etc)	

2.  Not	prevented	by	publica)on	errors	and	bias	(eg.	Strauer	studies	with	over	700	pa)ents	were	included	in	
every	meta-analyses	un)l	2015;	or	studies	withdrawn	later,	or	double	publica)ons)	

3.  Heterogeneity	(up	to	92.2%)	of	end	points	and	clinical	defini)ons	(eg.	cardiac	death	or	all-case	death,	etc),		
4.  Not	useful	for	analysis	of	subgroups	

IPD-based	meta-analysis	 ID	 age	 gender	 group	 DM	 Base-EF	 Base_EDV	

221233	 56	 male	 Cell	therapy	 yes	 55	 130	

Study	 Mean	
change	

SD	 Nr	of	
treated	

Mean	
change	

SD	 Nr	of	
controls	

Study	 5	 1	 50	 3	 2	 50	
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PublicaAon-based	meta-analysis	

IPD-based	meta-analysis	

ID	 age	 gender	 group	 DM	 Base-EF	 Base_EDV	

221233	 56	 male	 Cell	therapy	 yes	 55	 130	

Study	 Mean	
change	

SD	 Nr	of	
treated	

Mean	
change	

SD	 Nr	of	
controls	

Study	 5	 1	 50	 3	 2	 50	

Data	collec)on	bias	

1.  Selected	studies	are	included		in	ACCRUE;	results	depend	on:	
1. Arbitrary	willingness	to	send	data	
2. Insitu)onal	policy	to	par)cipate	in	the	ACCRUE	consor)um	
3. Agreement	with	the	aim	and	methods	of	ACCRUE	
4. Due	to	different	defini)ons,	unavoidable	discrepancies	raised	in	
terms	and	result	interpreta)on	–	vulnerable	target	for	interna)onal	
cri)cs;	PIs	want	to	avoid	that.	

2.	Focus	on	most	important	parameter:	keeping	the	DB	as	simple	as	possible	
	

Publica)on-based	meta-analyses	can	evaluate	all	published	parameters,	such	as		
	different	follow-up	)mes,		
	injected	cell	volume,		
	infarct	size,	
	bone	marrow	aspira)on	in	the	control	group,	
	different	cells	
	details	on	cell	prepara)on,	
	quality	of	life	scores,	or	any	subjec)ve	or	semiobjec)ve	parameter.		

Some	of	these	data	are	evaluated	even	if	they	are	only	reported	in	a	frac)on	of	the	collected	trials,	leading	to	contradictory	results.	
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PublicaAon-based	meta-analysis	

1.  Can	include	all	studies,	can	analyse	all	parameters,	such	as	QOL,	injected	cell	volume,	even	if	the	data	are	reported	only	in	a	frac)on	of	the	
studies,	resul)ng	in	conflic)ng	results:		

IPD-based	meta-analysis	
ID	 age	 gender	 group	 DM	 Base-EF	 Base_EDV	

221233	 56	 male	 Cell	therapy	 yes	 55	 130	

Study	 Mean	
change	

SD	 Nr	of	
treated	

Mean	
change	

SD	 Nr	of	
controls	

Study	 5	 1	 50	 3	 2	 50	

Using	IPDs	avoids	data	conflicts.	

Fisher	2015	 Restenosis		 TVR	
Short-term	 11.3%	 11.9%	
		9	studies	
Long-term	 2.7%	 14.3%	
		4	studies	

Infarct	size	 Nr	of	pts	 Infarct	size	 Signif	
Short-term	<12mo	
Mar)n-Rendon	 2008	 240	 	-3.51%	 0.004	
Clifford		 2012	 670	 		-1.9%	 n.s.	
Long-term	<12	mo	
Mar)n-Rendon	 na	 na	
Clifford		 2012	 353	 	-3.36%	 0.0021	

WMSC	 Nr	of	pts	 WMSC	 Signif	
Short-term	<12mo	
Clifford		 2012	 747	 	-0.06	 n.s.	
Chong	 2015	 793	 	-0.06	 0.002	
Long-term	<12	mo	
Clifford		 2012	 279	 	-0.12	 0.004	

Data	collec)on	bias	
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IPD-based	meta-analysis	

ID	 age	 gender	 group	 DM	 Base-EF	 Base_EDV	

221233	 56	 male	 Cell	therapy	 yes	 55	 130	

Study	 Mean	
change	

SD	 Nr	of	
treated	

Mean	
change	

SD	 Nr	of	
controls	

Study	 5	 1	 50	 3	 2	 50	

UlAmate	benefit:	Time	to	event:	Survival	curve	

Data	collec)on	bias	
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IPD-based	meta-analysis	

UlAmate	benefit:	Subgroup	analysis	

ID	 age	 gender	 group	 DM	 Base-EF	 Base_EDV	

221233	 56	 male	 Cell	therapy	 yes	 55	 130	

Study	 Mean	
change	

SD	 Nr	of	
treated	

Mean	
change	

SD	 Nr	of	
controls	

Study	 5	 1	 50	 3	 2	 50	

Data	collec)on	bias	
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The	sta(s(cal	paradox	

Gyöngyösi.	Controversies...	Circ	Res	2016	

Data	analysis	bias	
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The	sta(s(cal	paradox	

Gyöngyösi.	Controversies...	Circ	Res	2016	

Data	analysis	bias	

Why I prefer IPD based meta-analyses 



Intracoronary 
cell injection FUP time Number of 

patients Changes in 
EF from 

baseline to 
FUP mean

±SD 

Number of 
controls Changes in 

EF from 
baseline to 
FUP mean

±SD 

Comments 

Ge29 6 mo 10 4.8 10 3.5 
a 

Janssens30 4 mo 30 3.4±6.9 30 2.2±7.3 
  

Penicka31 4 mo 14 15.4 10 20.5 
a 

Meluzin32 3 mo 44 2±1 and 5±1 22 2±1 
  

Suarez33 3 mo 10 20±8 10 6±10 
  

Noguira34 6 mo 14 6.7±5.5 6 2±11.5 
b 

Plewka35 6 mo 38 10±9 18 5±8 
  

Cao36 6 mo 41 9.4 45 7.1 
a 

Yao37 12 mo 27 NA 12 2.9±2 
c 

Grajek38 6 and 12 mo 31 NA 14 NA 
a 

Piepoli39 12 mo 19 13.1±1.9 19 5.3±2 
  

Hirsch40 4 mo 67 3.8±7.4 60 4.0±5.8 
d 

Turan41 3 mo 42 NA 20 NA 
  

Liepic42 6 mo 26 3±7.3 10 3.8±4.6 
  

Quyyumi43 6 mo 11 2.5±9 10 1±7.8 
e 

Colombo44 12 mo 10 3±2.7 5  -3±3.9 
f 

Chen45 3 mo 34 NA 35 NA 
a 

Houtgraaf46 6 mo 9 4.6 4 NA 
g 

Ruan47 6 mo 9 NA 11 NA 
a 

a: SD of changes at FUP were not 
reported; 
b: 10 patients received retrograde 
intravenous cell therapy; separate SD 
of changes were not reported; 
c: data of repeated intracoronary 
injection of cells 3 months post-AMI in 
Group B were pooled to the single 
injection Group A, but significant 
difference between Group A and B was 
reported. 
d: patients with intracoronary infusion 
of peripheral blood mononuclear cells 
are not included 
e: dose escalation study with 3 
different doses 
f: data of bone marrow (Group A) and 
peripheral blood mononuclear cells 
(Group B) were pooled 
g: 3:1 randomization of 14 patients 
with 1 drop-out; SD of changes in cell 
therapy group not available, no data of 
changes in EF in control group  
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Intracoronary 
cell injection FUP time Number of 

patients 

Changes in 
EF from 

baseline to 
FUP mean

±SD 

Number of 
controls 

Changes in 
EF from 

baseline to 
FUP mean

±SD 

Comments 
Changes in 
EF pts (J. 
Circ 2012) 

Changes in 
EF controls 

(J. Circ 2012) 

Changes in 
EF pts (de J, 
Circ HeartF 

2014) 

Changes in 
EF controls 
(de J, Circ 

HeartF 2014) 

Ge29 6 mo 10 4,8 10 3,5 a 4,8±9.6	 	-1.9±5.9	 4.8±5.2	 3.0±6.5	
Janssens30 4 mo 30 3.4±6.9 30 2.2±7.3 3.4±6.9 2.2±7.3 3.4±6.9 2.2±7.3 
Penicka31 4 mo 14 15,4 10 20,5 a 15.4±5.5	 20.5±4.6	 6±5	 8±4.8	

Meluzin32 3 mo 44 2±1 and 5±1 22 2±1 4.0±4.7	 2.0±4.7	 5±6.6	 0±8.9	
Suarez33 3 mo 10 20±8 10 6±10   21±8	 6±10	 21±8	 6±5.2	
Noguira34 6 mo 14 6.7±5.5 6 2±11.5 b 6.9±6.2	 2±11	 6.7±5.5 2±11.5 
Plewka35 6 mo 38 10±9 18 5±8   9±7	 3±3.6	 9±5.8	 5±4.9	
Cao36 6 mo 41 9,4 45 7,1 a 11.5±3.2	 7.9±3.4	 9.4±1.8	 7.1±2.6	
Yao37 12 mo 27 NA 12 2.9±2 c 2.4±3.1	 1.6±2.1	 6.2±2.4	 2.2±1.8	
Grajek38 6 and 12 mo 31 NA 14 NA a -3.4±5.9	 -6.4±7.9	 	-2.5±5.6	 0±7.8	
Piepoli39 12 mo 19 13.1±1.9 19 5.3±2   9.5±2.6	 3.5±2.9	 8.4±9.2	 2.2±12.6	
Hirsch40 4 mo 67 3.8±7.4 60 4.0±5.8 d 3.8±7.4 5.2±5.8	
Turan41 3 mo 42 NA 20 NA   11±6	 1±6.3	 11±6	 1±6.3	
Liepic42 6 mo 26 3±7.3 10 3.8±4.6 3±7.3 3.8±4.6 
Quyyumi43 6 mo 11 2.5±9 10 1±7.8 e 2.5±9 1±7.8 
Colombo44 12 mo 10 3±2.7 5  -3±3.9 f 1.6±5.1	 -2.2±4.3	
Chen45 3 mo 34 NA 35 NA a 18±6.8	 6±6.9	
Houtgraaf46 6 mo 9 4,6 4 NA g 

Ruan47 6 mo 9 NA 11 NA a 
5.96±11.1	 -3.21±7.18	
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45	

RandomizaAon	and	EF	measurements	(days)		

EF	(%)	

8%	
6%							

Improvement	with	standard	therapy	

5%							

„Lower	EF	is	associated	with	more	increase	in	EF	in	cell	treatment	group.“	
	
Lower	EF	with	subsequent	more	increase	in	EF	is	associated	with	the	9me	of	the	EF	measurement,	and	randomiza)on.		
Accordingly,	pa)ents	in	placebo	group		have	also	higher	increase	in	EF	if	they	have	low	EF	at	the	randomiza)on)	

Adapted	from	Engblom	et	al.	Circ	Cardiovasc	Imaging.	2009	

Stunning	

Gyöngyösi.	Controversies...	Circ	Res	2016	

ACCRUE		
Changes	in	EF	from	baseline	to	

FUP	
Cell-treated	

group	 Controls	
Baseline	EF	
	<50%	 4.1±9%	 3.5±9.0%	
	<45%	 4.5±9.8%	 3.8±9.0%	
	<40%	 5.0±9.7%	 4.1±9.6%	
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Gyöngyösi.	Controversies...	Circ	Res	2016	

Pi2alls	of	Evidence-Based	Medicine:		
Nega(ve	Outcome	of	a	Randomized	Clinical	Study	Based	on	Posi(ve	Meta-Analysis	Results	

1.  Results	of	meta-analyses	can	differ	from	subsequent	large	randomized	clinical	trials;	the	observed	effect	could	be	
overes)mated.	

2.  Posi)ve	meta-analysis	results	can	pave	the	way	to	ini)a)ng	a	large	randomized	clinical	study	with	a	neutral	or	
nega)ve	outcome,	as	has	been	observed	several	)mes	in	medical	literature	and	prac)ce.	

LeLorier	J.	NEJM	1997		
Treatment	worse	Treatment	bemer	
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Gyöngyösi.	Controversies...	Circ	Res	2016	

	
1.  Large	randomized	trials	are	considered	the	gold	standard	with	the	highest	quality	level	I	evidence	for	applica)on	of	

the	study	results	in	clinical	prac)ce	based	on	the	evidence-based	medicine	grading	system.		

2.  Importantly,	the	prespecified	data	collected	in	IPD-based	meta-analyses	(eg,	ACCRUE)	allow	the	results	to	truly	
reflect	the	original	data,	as	well	as	pool	them	in	a	database	in	similar	form	as	clinical	trial	case	reports.	

Thus,	IPD	collec(on	may	be	considered	a	novel	prospec(ve	mul(center	large	randomized	clinical	trial	and	the	IPD	
meta-analyses	as	evidence-based	medicine.	

	

Pi2alls	of	Evidence-Based	Medicine:		
Nega(ve	Outcome	of	a	Randomized	Clinical	Study	Based	on	Posi(ve	Meta-Analysis	Results	
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1.	Your	life	is	not	boring:	
	
It	takes	much	longer	)me	to	gather	the	IPDs	and	analyse,	than	the	analysis	of	the	publica)on-based	
data	

ACCRUE:		
1.  Busy	7	years	to	gather	over2000	IPDs,	fully	exhaus)ng	2	GB	email	box	capacity	with	round	100	

email	partners	for	appr.	10.000	emails,		
considering	that	and	inbetween	several	other	meta-analyses	with	posi)ve	outcome	are	published	
with	much	higher	number	of	data	

Why I prefer IPD based meta-analyses 



1.	Your	life	is	not	boring:	
	
It	takes	much	longer	)me	to	gather	the	data	and	analyse,	than	the	analysis	of	the	publica)on-based	
data	

ACCRUE:		
1.  Busy	7	years	to	gather	round	2000	IPDs,	using	2	GB	email	capacity	with	round	100	email	

partners	for	appr.	5000	emails,	considering	that	and	inbetween	several	other	meta-analyses	
with	posi)ve	outcome	are	published	with	much	higher	number	of	data	

	
You	have	the	feeling,	never	reach	the	target	
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1.	Your	life	is	not	boring:	
	
It	takes	much	longer	)me	to	gather	the	data	and	analyse,	than	the	analysis	of	the	
publica)on-based	data	

ACCRUE:		
1.  Busy	7	years	to	gather	round	2000	IPDs,	using	2	GB	email	capacity	with	round	100	

email	partners	for	appr.	5000	emails,	considering	that	and	inbetween	several	
other	meta-analyses	with	posi)ve	outcome	are	published	with	much	higher	
number	of	data	

	
2.		At	the	end	of	the	story	you	are	sa)sfied	with	yourself,	because,	you	have	learnt	a	lot	of	things,	

	such	as	
	1.	understanding	and	performance	of	the	most	complicated	sta)s)cs,	
	2.	you	can	handle	your	frustra)on	about	the	nega)ve	outcome	of	the	analysis.		
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•  The	IPD	meta-analysis	is	currently	considered	the	gold	standard	for	meta-analyses	
assessing	the	impact	of	a	treatment	on	clinical	outcomes,	especially	in	the	case	of	small	
and	medium-sized	clinical	cardiac	regenera)on	studies.		

•  This	meta-Analysis	of	Cell-based	CaRdiac	stUdiEs	(ACCRUE)	represents	the	first	
prospec)ve	meta-analysis	in	this	field	to	be	based	on	individual	pa)ent	data	(IPD).		

•  This	approach	generates	)me-to-event	data	for	es)ma)ng	survival,	can	explore	
heterogeneity	at	the	pa)ent	level,	and	allows	subgroup	analyses.		

•  Using	pre-specified	terms	and	condi)ons,	the	database	is	similar	to	that	of	a	prospec)ve	
mul)center	randomized	clinical	trial	with	similar	sta)s)cal	assessment	modali)es	
combined	with	standardized	approaches	to	evalua)ng	meta-analyses.		

•  Collec)on	of	IPDs	is	going-on,	including	further	studies,	G-CSF	studies,	and	long-term	
FUP	data.	

	

Summary of Why I prefer IPD based 
meta-analyses 



Thank you for the valuable support  
of all ACCRUE par8cipants




Cardiac cell-based regeneration studies 

Acute	STEMI	 Chronic	IHD	

Number	of	studies	 41	 39	
Number	of	included	
pa)ents	 2732	 1921	

Randomized	studies	 41	 39	

Intracoronary	cell	delivery	 		 		 		

Intramyocardial	cell	delivery	 		 		 		

Percutaneous	 		 		 		 		

Surgical	 		 		

G-CSF	 		 		

ACCRUE	
1364	pts/	
20	studies	(14	
randomized)	

ACCRUE	

826pts/	
18	studies	(7	
randomized)	

Source:	Fisher	et	al.	Cochrane	Library	2015	 Source:	Fisher	et	al.	Cochrane	Library	2016	


