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Tullio Palmerini, MD

Dipartimento Cardiovascolare, Policlinico
S. Orsola Bologna, Italy

AN C
A\\. C PR
i & MY B
xxxxxxxxxxxx AR A S
RESEARCH FOUNDATION
& passion for immovation 1




Disclosure Statement of Financial Interest

|, Tullio Palmerini DO NOT have a
financial interest/arrangement or
affiliation with one or more organizations
that could be perceived as a real or
apparent conflict of interest in the
context of the subject of this
presentation.

CANCO
ot % Z,
’\\.«. __)( Ve, @
7 < =
CARDIOVASCUL LAR 2R
RESEARCH FOUNDATION
 passion for imnovation L




Risk of stroke: CABG vs PCI
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Mo stroke
Stroke

Years

MNo. at nsk
No stroke 44727 32047 21790 12290 5903 1864
Stroke 688 347 205 82 41 15

TCT2012 Tarakji et al. JAMA 2011;305:381-90




PE in RCT of PCIl vs CABG

Death
Stroke
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Percutaneous Coronary Intervention versus Coronary-Artery
Bypass Grafting for Severe Coronary Artery Disease

Patrick W. Serruys, M.D., Ph.D., Marie-Claude Morice, M.D., A. Pieter Kappetein, M.D., Ph.D,,
Antonio Colombo, M.D., David R. Holmes, M.D., Michael J. Mack, M.D., Elisabeth Stahle, M.D.,
Ted E. Feldman, M.D., Marcel van den Brand, M.D., Eric ). Bass, B.A,, Nic Van Dyck, R.N., Katrin Leadley, M.D.,
Keith D. Dawkins, M.D., and Friedrich W. Mohr, M.D., Ph.D., for the SYNTAX Investigators™

M Engl ] Med 2009;360:961-72.

Relative Risk with

Variable CABG P Value PCI (95% Cl)

Major adverse cardiac or
cerebrovascular event

In hospital
30 Days after procedure
6 Mo after randomization
12 Mo after randomization
Death, stroke, or Ml
Death
From cardiac causes
From cardiovascular causes

From noncardiovascular causes

TCT2012

no./total no. (%)

39/896
54/895
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85/860 (9.9)
105/849 (12.4)

0.81 (0.53-1.22)
1.16 (0.79-1.71)
1.26 (0.96-1.64)
1.44 (1.15-1.81)
1.00 (0.72-1.38)
1.24 (0.78-1.98)
1.75 (0.99-3.08)
0.32 (0.03-3.05)
0.53 (0.18-1.57)
0.25 (0.09-0.67)
1.46 (0.92-2.33)




Risk of stroke: CABG vs PCI
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Risk of Stroke With Coronary
Artery Bypass Graft Surgery Compared
With Percutaneous Coronary Intervention

Tullio Palmerini, MD,* Giuseppe Biondi-Zoccai, MD,T Letizia Bacchi Reggiami, MSc,*
Diego Sangiorgy, MSTAT,* Laura Alessi, MD,* Stefano De Servi, MD,F Angelo Branzi, MD,*
Gregg W. Stone, MD§
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" Potentially relevant articles: |

_ n=2191 P
e ‘ ~ | Excluded:

Review of titles - Not a co.mpanson between CABG
and abstract and PCI
- Post-hoc, subgroup, or pooled

analyses of included ftrials:

"Articles requiring full review:“|
n=98 |

'Excluded:

. - Not a RCT:
UK TN - Stroke data not avallable:

| - RCT with no episodes of stroke;

Articles meeting criteria:
n=19

| |

" 30-day follow-up | [ 1-year follow-up |
n=8,744 l __ n=7,052

Palmerini et al; JACC 2012




30-day follow up

A Sy M. pts with strokeftotal n. pts

CIR (05% C1) CABG  PC

ARTS 1 (2001) : 149 (042, 532) 6605
AWESOME (2001) ' 144 (024 871) 2232
BARI (199€) 352 (073, 17T01) 7814
Budrict (2011) | 505 (0.24, 108.53)  2M01
EAST (1994) 309 (0.32. 3001) 3194
ERACI 2 (2001) - 504 (0.24, 105.67) 2225
GABI (1904) : 520 (0.25, 109.07) 2M7T

LE MAMS {2008) 510 (024, 108.7T) 253
Leipzig {200:2) 303 (012, T513) 1110
MASS 1 (2004) : 309 (0.62,1550) 6203
RITA {(1963) 513 (060, 44.08) 5501
SIMA (2000) . 0.34 (0,01, 883) 59
SYNTAX (2000) 611 (1.36,27.37) 12897
Seoul (2005) : 516 (0.2, 128.36) 170
Fixed effects {|-sguared=0.0%) 294 (169, 508) 524341
Random effects 294 (169, 509)

5 10
PCl worse CABG worse
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1-year follow up

N. pts with stroke/total n. pts

OR (95% C1) CABG PCI

ARTS 1 (2001) 1.30 (D 55, 2.98) V605 10/600

Budnot (2011) 5.05(0.24, 106.53) 21101 V100

CARDIa (2010, 7.11(0.87, 58.23) 11256 17253

Groningen (2002) 0.33(0.01,821) 0751 151

LE MANS (2008) 5.10(0.24, 108.77) 253 w52

Leipzig (2002) 0.50{0.04, 5.54) Y110 2110

PRECOMBAT (2011) 5.03(0.24, 105.29) 21300 V300

RITA (1983) 0.91(0.37,227) 8/501 10510

SIMA (2000) 0.34(001,363) wss 152
SYNTAX (2009) 3.89 (1.44, 10.45) 19857 &/003

Seoul (2005) 5.16(0.21, 128.35) U7 w119

S03 (2002; 1.57(0.51, 4E4) 8/500 SV468

——————
Fixed effects (I-squared=4. 8%) <> 1.67(1.09, 255) 643503 353549

Random effects 1.69(1.07, 267

I I 1 I
05 1 £ 10

PCl worse CABG worse
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TCT2012

Study

MVCAD
ARTS1
AWESOME
BARI

EAST

ERACI 2
GAB

MASS I
SYNTAX MV
Fxed effects (I-squared=0.0%)
Random effects

ULMCAD

Budnet

LE MANS

SYNTAX LM

fixed effects (1-squared=0.0%)
Random effects

SVCAD
Leip2ig

30-day follow up

SIMA
Seoul
Fixed effects (I-squared=0.0%)
Random effects

Fixed effects (I-squared=0.0%)

Random effects

N. pts with stroke/total n. pts

OR (95% CI)

149(0.42,5.32) 6605
144 (0.24.8.71) 3232
352 (0.73,17.01) 7914
3.09 (0.32,30.01) 3194
5.04 (0.24, 105 67)2225
520 (0.25, 109.07)21 77
309 (0.62, 15.50) 6203
4.02 (0.85, 19.03) 8549

262(1.40,491) 37/3099

262 (1.40, 4.91)

5.06 (0.24, 106.53)21101
5.10 (0.24, 108.77)253
9.34 (0.50, 174.12)4/348
629 (1.1, 35.77) 8502
629 (1.11,35.77)

303(0.12,75.13) 1N
034(0.01,863) 059
5.16 (0.21,128.36)1/70
176 (0.27,11.24) 2233
1.76(0.27, 11.24)

277(1.58,486) 47/3840 14/3893

277 (1.58,4.36)

CABG PCI

4/600
21222
2/915
1/198
0/225
0/182
2205
2/546

1373093

01
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05 1
PCl worze
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Avesome 2002)
Ben Gal (2008)
Ben Gal (2010)
Bryukova 2009)
Bhiguori (2007)
Chieto (2006)
Dacey (2007)
Gwen (2005)
Hsu (2008)
Kmura (2008)
King (1297)
Kehsaka (2008)
Lee (2008)

Lee 2007)

30-day follow up

|

+
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N. pts with stroke/total n. pts

OR @5%CI) Treatment Control

672 2.32,19.44) 24787 4383
3.04 0.12,75.55) 186 0/88
4,02 (1.70, 9 49) 111215 106412
16.37 0.94, 284.87) 8333 0/313
6.30 0.35, 113.36)  6/149 0/69
383 0.18,80.52)  2M42 0/107
470 (1.83,13.53) 26991 4702
4177 (5.56,31353) 18851 11483
160 (0.06,41.00) 139 0/20
7.36 0.48,15.53) 301708 13712
314 0.15,85.76) 21270 0/188
1214 (5.81,25.33) 652634  &/3845
7.43 0.42,131.26) 8123 0/50
7.21 0.37, 141.40) 3102 0/102

)

Li 2009)

O'Kea®e (1923)

Park DES (2010)
Parke 3MS (2010)
Reynods (2003)
Roces-Cabau (2008)
Sanmartn (2007)
Tarantni (2009)
Varani (2007)

441 (1,45, 12.05) 181886 41824
1612 (0.91,28622) 7100 0/100
4.93 0.59,41.33) 6219 11176
1.95 0.09, 41.00) 2259 0/100
1.51 (0.06, 37.43) 11200 07100
6.01 D.74, 43.85) 8145 17104
1.58 0.09, 41.65) 2248 0/9%
222 0.09,55.04) s 0/93
354 014,87 91) 195 o/

v

%

N
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|

<
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Yamagata (2010)
Yan (2009)
Yang JH (2008)

570 0.29,111.85) 3116 0/92
596 0.31,11558) w708 0/600
S68(0.27,11872) 283N 0/441

Yano 2K 12007
Fixed effects (I-squared=0.0%)
Random effects

624 0.75,52.24) 62N 11235
6,18 (4.83,8.70) 26513961 &320018
6.38 (4.68,8.70)
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PCIl vs off-pump CABG
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Risk of stroke with on-pump vs off- pump CABG

Sty , : Ewvents, Events, %
1 Eoid g treatment  control  Weight

Ciegeler, 2000
BHACAS 1. 2002
EHACAS 2, 2002
Carrier, 2003
Lee, 2003
Lingaas, 2003

0.33 (0.01, T.T2) as20 1420 1.29
08T (0.11, 3.90) 2100 2100 4.08
0.34 (0.04, 3.18) 1/100 anod 2.52
0.44 (0.02, 10.34) 0O/28 1/37 1.27
033 (0.07, 7.87) 0230 1430 1.27
020 (0.01, 4.08) a0 260 1.40
Munretto, 2003 020 (007, 4.17) ores £/38 1.39
Octopus, 2003 0.49 (D 04, 5.34) 1/142 2/133 223
SMART, 2003 é 1.01 (018, T.03) 288 2499 3.38
Sahlman, 2003 1.08 (007, 16.38) 1/24 126 1.73
Legare, 2004 5.00 (024, 103.28) 21150 QM50 1.39
Motallebzadeh, 2004 0.44 (0.02. 10.05) QM5 1420 1.30
FRAGLUE-4, 2004 ¢ 018 (0.01, 3.74) 07204 2184 1.3
Selvanayagam, 2004 0.33 (0.01, T.BT) 0430 1430 1.27
JOCRI 2005 0.35 (0.01, 8.55) /81 1/86 1.25
Al-Ruzzeh, 2006 1.00 (014, 6.93) 2484 2084 3,40
Mesher, 2006 0ET (D12, 3.85) 2080 2060 415
Miranjan, 2006 1.00 (D06, 15.44)  1/40 1440 1.70
Hernandez, 2007 0.15 (0.01, 2.81) areg 2102 1.45
Motallebzadeh, 2007 032 (0.03, 3.04) 14108 1Ot 252
Sajja, 2007 0.36 (0.01, 8.58) /8 1460 1.26
Medved, 2008 0.50 (0.05, 5.22) 1/30 2/30 2.31
ROOBY, 2008 1.74 (D73, 4.14) 14/4104 BMOSS  17.04
BEBS, 2010 t 1.08 (037, 3.15) FITE a/M63 14.14
COORS, 2010 0.55 (026, 1.19) 100450 184450 21 24
MASS 1, 2010 048 (0.09, 2.65) 21155 44153 4 .50
Sousa Lva, 2010 4 020 (001, 4.15) T3 T4 1.40
Owverall (I-zquared = 0.0%, p = 0.979] 070 (049, 0.99) 4503605 FE35859 100000

s i o = e ol o

NOTE: Weights are from random effects analysis
— 1 1
. 10

Favours off-pump Fawvours on-pump
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TC'??(TE Afilalo et al. EHJ 2012;33:1257-67 e
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Risk of stroke with on-pump vs off- pump CABG

Off-pump CABG
Study or Subgroup Ewvents Total
1.3.1 Trials with low risk of bias
OCTOPLS 2001
BHACAS | Il 2002
SMART 2003
Al-Ruzzeh 2006
MASS [Il 2009
ROOBY 2009
DOORS 2008
FROMISS 2010 I 73
EBBS 2011 '
Subtotal {95% CI)
Total events .
Heterogeneity: Tau®= 0.02; Chi*= 7.40, df=
Testfor overall effect £= 045 {F = 0.65)

= DD R R G R

2485
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On-pump CABG Risk Ratio

Events

Total Weight M-H, Random, 95% CI

139 4.2% 0.39[0.08,1.98]

201 A.9% 0.450([0.13,1.98]
100 2. 9%

84  1.9% 2.00[0.18, 21.64)

1585 A.5% 060014, 2.45]

1099 8% 1.74[0.73,4.14]

450 19.0% 0.56 [0.26,1.19]

Mot estimable

1.35[0.64, 2.82]

0.91 [0.61, 1.36]

o0

LTy == k3

oo oo

= i i

TP

2001
2002
2003
2006
2009
2009
2009
2010
2011

Moller et al. Cochrane Database Rev 2012;3

Risk Ratio
M-H, Random, 95% ClI
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Risk of Stroke with Percutaneous Coronary Intervention
Compared to On-pump and Off-pump Coronary Artery
Bypass Graft Surgery: Evidence from a Comprehensive
Network Meta-analysis

Tullio Palmerini, MD, Giuseppe Biondi-Zoccai, MD, Diego Della Riva, MD, Andrea
Mariani, MD, Philippe Genereux, MD, Stefano De Servi, MD, Giacomo Frati, MD,
Antonino G. M. Marullo, MD, PhD, Giovanni Landoni, MD; Teresa Greco, MSc;

Angelo Branzi, MD, Gregg W. Stone, MD
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Mixed treatment comparison

A v B trials
(Direct comparison)

Indirect comparison of A and B

AvC BvC
trials trials




Indirect comparison

0

Comparator A

Comparator A

Indirect
comparison

5
TC”-?;B\TQ’ Glenn et al. Health Techn Assess 2005




Potentially relevant articles:
n=2,666

Review of titles

|

and abstract

Articles requiring full review:
n=513

|

Not an RCT: n=2,153

Full text review

Articles meeting criteria:
n=110

Post-hoc, subgroup, or pooled analyses
of included trials: 403

Articles finally included in
the meta-analysis:
n=83 (22,729 pts)

TCT207Z

RCTs not reporting 30—day
stroke rates: n=27




On-pump Off-pump
CABG

PCI
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Random effect

OR (95% ClI)
30-day stroke

PCI vs off-pump CABG I ° | 0.39 (0.19-0.83)
PCI vs on-pump CABG I o | 0.26 (0.12-0.47)
Off-pump CABG vs on-pump CABG I o I 0.67 (0.41-0.95)
| i |
0.1 1 10
Favors treatment 1 Favors treatment 2
~9 9
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Sensitivity analyses

Random effect
OR (95% CI)

Overall . o—| 0.67 (0.41-0.95)
High quality RCTs I ° I 0.72 (0.35-1.29)

RCTs with > 1,000 patients : o : 1.10 (0.67-1.72)

RCTs with definition or with I —] 0.75 (0.43-1.14)
CEC adjudication of stroke

:
[
[
[
[
[
[
]
[
:
RCTs with > 100 patients : — 0.71 (0.42-1.06)
|
|
:
|
i

0.1 1 10
Favors off-pump CABG Favors on-pump CABG
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Conclusions

* Pooled data from meta-analyses suggest that
PCI may be associated with lower risk of
stroke than both on-pump CABG and off-
pump CABG

* Although off-pump CABG seems to be
associated with lower risk of stroke than on-
pump CABG, this results is mainly driven by
studies at high risk of bias
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