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PCl vs CABG TRIALS (1)

5-year survival with balloon angioplasty or stents (PCl) versus coronary artery
bypass grafting (CABG) in patients with multivessel disease (MVD).

Surviving patients/all patients

Risk difference (95% CI)

Study, year PCI CABG

BARI, 1996 790/915 816/914 —E—

EAST, 2000 153/174 161177 ————

GABI, 2005 164/177 1571165 —

RITA, 1998 483/510 474/501 — —
French Monocentric Study, 1997 66/76 68/76

Balloon overall 1,656/1,852 1,676/1,833 ’

ARTS, 2005 542/590 538/584 —HB—
AWESOME, 2001 30/38 19/26 * >
ERACI II, 2005 209/225 199/225 T
MASS II, 2006 177/205 171/203 -

BMS overall 958/1,058 927/1,038 |’

MVD overall 2.,614/2,910 2,603/2,871 ‘l

-0.15 -0.08 0.00 0.08 0.15

Bravata DM et al. Ann Intern Med. 2007;147:703 O oot Sanvival Greater survival



PCI (balloon/BMS) vs CABG TRIALS (i)

CABG compared with PClI for MV disease: a collaborative analysis of individual patient
data from ten randomised trials.

Hlatky M et al, Lancet 2009; 373: 1190-97

Long-term mortality is similar after CABG and PCl in most patient subgroups with MV
coronary artery disease, so choice of treatment should depend on patient preferences for
other outcomes.

CABG no diabetes
s mm CABGdiabetes

PCI no diabetes
uum1 PCldiabetes

Years of follow-up Years of follow-up

CABG might be a better option for patients with diabetes and patients aged 65 years or
older because mortality was found to be lower in these subgroups.




DES vs CABG in multivessel disease

(Hannan EL et al: NEJM 358:331, 2008)
¢ Patients treated with DES or CABG from Oct. 1, 2003 to Dec. 31, 2004

e Patient exclusions: prior revascularization , LMCA, recent Mi
e Endpoints — death within 30 days/18 months

B Two-Vessel Disease A Three-Vessel Disease
100+ 100+

Survival (35)

— Drug-eluting stent

— Drug-eluting stent

T T 1
9 12 15 18 ' ' ' '

9 12 15 18
Months Months
No. at Risk

No. at Risk
CABG 2235 2186 2154 2141

CABG 5202 5058
Drug-eluting 7482 7377 7250 7195
stent

4967 4083 3139
Drug-eluting 2481 2427 2334 1819 1355

stent
B Two-Vessel Disease A ThreeVessel Disease
100+

100+

: --- CABG adiusted --- CABG
adjusted — Drugeluting stent ) — Drug-eluting stent

T T 1 T T T T 1
17 15 18 6 9 12 15 13

Meonths




What is multivessel disease?

« 250 patients (471 lesions) "
« If > 50% DS on angiography, FFR measurements

3VD 27%

AN 43 o

Angiography alone

Am J Cardiol 2007;99:504-508



Ischemic burden and prognosis?

B Medical Rx ™ Revasc
PCl  56% 61 % 62 % 56 %
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0% Y 5-10% 11-20% >20%
% Total Myocardium Ischemic

Revascularization compared with Medical Treatment in 10 627 consecutive
patients with moderate to large amounts of inducible ischemia

Hachamovitch R,et al. Circulation, 2003;107:2900-2906



Clinical Outcomes Utilizing Revascularization and Aggressive Drug Evaluation
(COURAGE) Trial Nuclear Substudy : 3.6y f/up after last myocardial perfusion
SPECT (MPS)

(OURAGE Rates of Death or Ml by Residual
%" Ischemia on 6-18m MPS

=0.002
40% A
= 30% - p=0.023 |
=
= 20%
3
= 10%
a
L]
0 | 00% |
0% 1%-4.9% 5%-9.9% 210%
(n=23) (n=141) (n=88) (n=62)

Circulation. 2008;117:1283-1291.)



What type of multivessel disease can be considered
appropriate for PCI?




Complex angioplasties were being performed all along
but what is the justification?




Selected cases with good long-term result is no proof of
the concept of performing extensive PCl in MV disease

2 year follow-up



SYNTAX Trial Design SYNTAX )

Limited Exclusion Criteria
Previous interventions , Acute Ml with CPK>2x, Concomitant cardiac surgery



Reasons for Registry Allocation

PCI Registry- CABG ineligible due to:
* Co-morbidities (70.7%)
* No graft material (9.1%)

* Small or poor quality of distal vessel (1.5%)
* Patient refused CABG (5.6%)
* Other (13.1%)

CABG Registry- PCI ineligible due to:
* Complex anatomy (70.9%)
* Untreatable CTO (22.0%)
* Unable to take anti-platelet medications (0.9%)
* Patient refused PCI (0.5%)
* Other (5.7%)



Left dominance

Poi nts Please fill in the following variables :
4. Total occlusion (T.0.) (i) 7. Aorto Ostial lesion
+6 a. ® No a. O No .
b. © Yes: b. @ Yes'W
. J= 5 8. Severe Tortuosity
5. Trifurcation (3) a. @ No
a. ® No b. © Yes
. +3.5 b. € Yes (i) oL
i 9. Length >20 mm
6. Bif(t:r(:tinn @ a. C No
a. [
+2.5 s b @ Yes
/( 10. Heavy caldification | 1
+1.5 @ /F*: Medina 1,0,0 a. C No
- > b. @ Yes
)"‘ (\-._ Medina 0,1,0 11. Thrombus | 1
+] e ' & No

a.
b. © Yes

+0. 5 ’/fg' Medina 1,1,0
’)/;Q\ Medina 1,1,1  No
J, ® Yes

¢ If Yes, s
//“\“ Medina 0,0,1

SYNTAX score C

12. "Diffuse disease”/small vessels.

/ f/‘\' Medina 1,0,1 Segment
'/ . number
A lesion based scoring system IS s 0,1, "
] et main
* A separate number calculated per lesion LAD proximal

* Summed to generate the total score LAD mid |
LAD apica

First diagonal

Add. first diagonal
Second diagonal
Add. second diagonal
Proximal circumflex
Intermediate/anterolateral
Obtuse marginal
Obtuse marginal
Distal circumflex

Left posterolateral
Left pos E

Left posterolateral




One-year MACCE rates per site )
CABG vs. TAXUS Express Stent SYNTA)(

TAXUS Stent MACCE (%)

CABG MACCE (%)

Size of circle adjusted for number of patients



Summary of 1-Year Results SYNTAX

Death/CVA/MI

Stroke

& 20 P—0.98" o 20 P=0.003"
w w
E 5
o E CABG (N=897) E PCl (N=903) 5
L |
£ 10 2 10
) [7-6% | &
= ] — 17.5% =
g 1 ®
o = |
: E e ————
0 01 . : o 0F . —
0 6 ) 12 0 6 12
Months Since Allocation Months Since Allocation
KM Event Rate + 1.5 SE. *Fisher's Exact Test ITT population KM Event Rate £ 1.5 5E. *Fisher exact test ITT population
Repeat Revasc. MACCE
z 20 P<0.001" & 207 P=0.002" '
L ; , = L1 7.8%
w Repeat CABG PCI w
= Rewvasc Group Croup =
oe [ ' B 3.7% e 1
= o I e = 12.1%
o ]:P 13% | 2.9% S 10 ’
Ll . Ll
2 =
= 5.09% =
[] m
= =
: j
O 0% : O 0% : !
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Months Since Allocation Months Since Allocation
KM Event Rate + 1.5 SE. *Fisher's Exact Test ITT population KM Event Rate £ 1.5 SE. *Fisher exact test ITT population

Non-inferiority was not met for 12-month MACCE



All-Cause Death to 2 Years

SYNTAX )

B CABG (N=897) B TAXUS (N=903)
" P-0.24
X
< 40
o Before 1 year” After 1 year”
o 3.5% vs 4.4% 1.5% vs 1.9%
c P=0.37 P=0.53
g
LLl
o 20 ]
=
©
g _ - 6.2%
: 6 BT _-;_ 1L ; )
0 i £ = . l 4.9%
0 12 24

Months Since Allocation

Cumulative KM Event Rate £ 1.5 SE; log-rank Pvalue;*Binary rates

ITT population




CVA to 2 Years

W CABG (N=897)

B TAXUS (N=903)

SYNTAX )

Months Since Allocation

s P=0.03

X

s 40 - i i

= Before 1 year After 1 year

j‘f 2.2%vs 0.6% 0.6% vs 0.7%

5 P=0.003 P=0.82

p-

Ll

o 20 1

=

e

©

=

& 2.8%

= e =3 0

) | =- == = 1.4%
0 | % 24

Cumulative KM Event Rate £ 1.5 SE; log-rank Pvalue;*Binary rates

ITT population




Myocardial Infarction to 2 Years

SYNTAX )

B CABG (N=897) B TAXUS (N=903)
N P=0.01
X
S 40
= Before 1 year After 1 year
j‘f 3.3% vs 4.8% 0.1%vs 1.2%
5 P=0.11 P=0.008
-
L1
o 20
2
©
- 0
= . 5.9%
i _ = g 0
S _E =  E el 33/6
0 12 24

Months Since Allocation

Cumulative KM Event Rate £ 1.5 SE; log-rank Pvalue;*Binary rates

ITT population




Repeat Revascularization to 2 Years SYN"DA\)(>

B CABG (N=897)

B TAXUS (N=903)

Months Since Allocation

N P<0.001
(=]
% 40 -
pe: Before 1 year” After 1 year
E 5.9% vs 13.5% 3.7%vs 5.6%
5 P<0.001 P=0.06
>
o 204
g I 17.4%
o iE
=3 b Y
2 _ s 7 8.6%
=" -+ -
@ ]
0 | P 24

Cumulative KM Event Rate + 1.5 SE; log-rank Pvalue;*Binary rates

ITT population




MACCE to 2 Years SYNTAX )

B CABG (N=897) B TAXUS (N=903)
. P<0.001
X
S 40
o Before 1 year After 1 year
E 12.4% vs 17.8% 5.7% vs 8.3%
5 P=0.002 P=0.03
z = T 23.4%
3 cia 716.3%
II{'-U" —E.-—'—-"'""-_
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=
=3
@) i

0] 12 24

Months Since Allocation

Cumulative KM Event Rate £ 1.5 SE; log-rank Pvalue;*Binary rates ITT population



SYNTAX Score Distribution by TA)()
Cohort and Treatment Group SYN

B CABGRCT 26.7x11.5 I CABGREGISTRY 35.5+13.7
B PCIRCT 28.1+12.4 B PCIREGISTRY 371.6+12.3

f

25 -

- % of Patients
v S

o
]

v
l

0 ; ; ; i
0 6 12 18 24 30 36 42 48

-SYNTAX Score

54 60 66 72 78 84



MACCE to 2 Years by SYNTAX Score

Tercile
Low Scores (0-22)

I CABG (N=275)

SYNTAX )

E TAXUS (N=299)

Mean baseline
40 4| SYNTAX Score
CABG 16.6 4.0
TAXUS 16.7 z4.1

Cumulative Event Rate (%)

r?:f—#"

P=0.63

20 1 19.4%
17.4%
T 1

0

12

24

Months Since Allocation

Cumulative KM Event Rate £ 1.5 SE; log-rank Pvalue

Calculated by core laboratory; ITT population



MACCE to 2 Years by SYNTAX Score
Tercile SYNTAX )

Intermediate Scores (23-32)

B CABG (N=300) E TAXUS (N=310)

Mean baseline P=0.06
40 4| SYNTAX Score

CABG 274 +238
TAXUS 27.3 +238

20 -

16.4%

'
T —1
1

Cumulative Event Rate (%)

0 12 24
Months Since Allocation

Cumulative KM Event Rate £ 1.5 SE; log-rank Pvalue Calculated by core laboratory; ITT population




MACCE to 2 Years by SYNTAX Score
Tercile SYNTAX )

High Scores (>33)

B CABG (N=315) B TAXUS (N=290)

= Mean baseline P<0.001
S 40 4| SYNTAX Score
= CABG 41.5 7.
o TAXUS 41.7 78 T
c 28.2%
g | —— 1
Ll
v 201 1
2 115.4%
© T 1
2 1
= y 1
= 4
@ ]

0] 12 24

Months Since Allocation

Cumulative KM Event Rate £ 1.5 SE; log-rank Pvalue Calculated by core laboratory; ITT population



Cumulative Event Rate (%)

Cumulative Event Rate (%)
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Overall MACCE to 12 months

PCl registry (n=198)

20.4%

0] 6
Months Since Allocation

CABG registry (n=649)

8.8%

0 6

Months Since Allocation

SYNTAX )



Symptomatic Graft Occlusion &
Stent Thrombosis to 12 Months SYNTA)()

CABC son l TAXUS @&
P—=0.89
&
%
o
@
& 3.4 3.3
CABG TAXUS®

"4 Patients had >1 Per Protocol Stent Thrombosis in the PCl arm



MACCE Events following ST/GO
(Per Patient) SYNTA)()

CABG PCI
(n=27) (h=28)
Death
None M B Mi
1% M4 18K (-5 gy, 25% (n=7)

-rization
Sill1)




Incidence of Deep Sternal Infection

Endo, 2003

De Paulis, 2005
Crabtree, 2004
Walkes, 2002
loannidis, 2001
Tavolacci, 2003

Toumpoulis,
2006

Momin, 2005
Peterson, 2003
Savage, 2007

Non-
diabetics

All
All
All
All
Diabetics

Diabetics

Diabetics
Diabetics

Diabetics

0.2%

1.1%
1.8%
2.0%
0.4%
1.7%
1.2%

1.2%

1.7%

0.4%

4.7%
2.2%
4 4%
1.3%
10.1%
3.3%

3.2%
11%
2.8%

3.3%

1.8%




Significant bleeding (%)

Safety of Long Term Use of Clopidogrel : Three

Large, Controlled Trials

m ASA + Clopidogrel

10% 1 8.8% P=007  mASA +Placebo
8% - 6.7%
- P<0.001
e |  P=0.001
- 3.7% 3.8%

% 2.7% 2.6%
" . 1B
0% | .

CURE CREDO CHARISMA
N=12,563 N=2,116 N=15,603
1 year FU 1 year FU 2.5 year FU

CURE major bleed TIMI major bleed GUSTO major
NEJM 2001;345;494-502  JAMA 2002;288:2411-20 + moderate bleed

NEJM 2006;354:1706-17



'Death (All-Cause) at 12 Months

Oral Hypoglycemics

Patients (%)

¥ CABG B TAXUS

'Non-Diabetic' Medically Treated

Diabetes
20
P=0.68 P=0.43
— -5 ——
10 - 8.4

6.4

20/664

P=0.01

19/22¢

P<0.001

20

10 ~

20

10 -

SYNTAX )

6.8

o m

P=0./2

*—

5.8

Insulin-Treated

P=0.12

[ SE—Y

12.5




'Non-Diabetic'

¥ CABG B TAXUS

Medically Treated

P=0.74

Diabetes
40 - P<0.001 P<0.001
G0 *—
2 30 -
z 20.3
E

P<0.001

‘Includes any revascularization (any vessel)

' Revascularization at 12 Months SYNTA)()
Increased in Diabetes, Driving MACCE

Oral Hypoglycemics
40 - P<0.001

30 ~

Insulin-Treated
P=0.04

*-——v

40 -

30 A

20.5




BARI 2D: Enrollment, randomization, and

tfreatments
? Optimal treatment for patients Angiography
with both type 2 diabetes :
mellitus and stable ischemic N = 23638
heart disease |
+ |
CABG PCI
n=763 n = 1605
NMedical therapy CABG Medical therapy PCI
n =385 n=378 n = 807 n=798
Met Insulin Met Insulin Met Insulin Met Insulin
TZD SuU TZD sSuU T2D sSuU TZ2D SuU
n=191 n=194 n=188 n=-190 n=408 n =399 Nn = 396 n=402

Met = metformin; TZD = thiazolidinedione;

SU = sulfonylurea

BARI 2D Study Group. N Engf J Med, 2009360 2503-12.
Mages MF et al. Am J Cardio! 2006 87 (suppl): 20E-30G.




BARI 2D: Death, MI, stroke for medical therapy vs
type of revascularization

PCI CABG

S 100 “re SR Medical therapy .-..100 s B
EE' an - il I S 78.9 EF?'- on — e o s 'v n.-l,
= &0 == ==, — 80 - TTRRESRE :
o o S
= ' = 77.0 > - = -——-—
2 70 P=0.15 = 70 P=0.01 695
by 60 5 60 - Medical thera
& 50 - & 50 - PY
S 40 4 D 40 -
= 30 - 30 -
b= =
§ 20 5 20 -
m 10 o 10 -

0 T T T T 1 0 = T T T T 1

0 1 2 3 4 5 Q 1 2 3 4 5
Years since Randomization Years since Randomization
- Revascularization @ - ---- Medical therapy

EARI 2D Study Group, N Zngi J Med, 2009360250212,

3 vessel disease
Significant LAD disease

Ejection Fraction




Randomized Comparison of Percutaneous Coronary Intervention With Coronary
Artery Bypass Grafting in Diabetic Patients

Results — adjudicated events — intention
to treat analysis m

Adjudicated events CABG PCI OR and
post randomisation (245) (251) 95% ClI

Death 3.3%(8) | 3.2% (8) | 0.98
(0.36 2 64)

Non fatal Ml 5.7% (14) 8.4% (21) . 1.51
(0.75,3.03)

e

Jon fatal stroke 2.9% (6) 0.4% (1)

Death, M| and stroke at one year— 10 2% (25 T1T.6% (29)

pri mw (0.65,2.03)

Further revascularisation 9.9% (25)

Composite outcome of death, MI, 2%
stroke, repeat revasc at 1 year (1.02,2.87)




1-Year Results of the CARDia (Coronary Artery Revascularization in Diabetes) Trial

Forest Plot of Death, Myocardial Infarction, and Stroke in Key Subgroups

HR (95% CI)
2 vessel disease 0.90 (0.36, 2.28)
3 vessel disease 1.42 (0.76, 2.67)

BMS group 2.99 (0.97,9.16)
DES group 0.93 (0.51,1.71)

No insulin 1.02 (0.51, 2.01)
Insulin treated 1.67 (0.76, 3.67)

Female 2.13 (0.68, 6.68)
Male 1.07 (0.59, 1.93)

<65 years 1.04 (0.49,2.17)
65+ years 1.48 (0.72, 3.05)

0.50 1.00 2.00
Hazard Ratio
Favors PCI Favors CABG

Kapur, A. et al. J Am Coll Cardiol 2010;55:432-440




aie>  Adverse Events at 2 Years

Angio-Guided FFR- Guided P Value

n =496 n =509
Total no. of MACE 139 105
Individual Endpoints
Death 19 (3.8) 13 (2.6) 0.25
Myocardial Infarction 48 (9.7) 31 (6.1) 0.03
CABG or repeat PCI 61 (12.3) 53 (10.4) 0.35
Composite Endpoints
Death or Myocardial Infarction 63 (12.7) 43 (8.4) 0.03
Death, MI, CABG, or re-PCI 110 (22.2) 90 (17.7) 0.07

T[clTIEICIEIE)



A

513 Deferred Lesions in
509 FFR-Guided Patients

l 2 Years

31 Myocardial Infarctions

|

9

Late Myocardial Infarctions

e Due to a New Lesion

1

1

Myocardial Infarction due to
an Originally Deferred Lesion

N Outcome of Deferred Lesions

22

Peri-procedural

8

or Stent-Related

Only 1/513 or 0.2% of deferred
lesions resulted in a late
myocardial infarction

s

@ED200/e



MACE in COURAGE, SYNTAX-3VD, and FAME STUDY
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Incorporate lessons from SYNTAX, COURAGE, FAME, BARI 2D

Carefull patient selection
Proven ischemia (FAME, COURAGE)
Avoid unnecessary interventions (COURAGE, FAME, BARI 2D)

Estimate clinical outcome based on the coronary anatomy
(SYNTAX SCORE)?






Timing of Event (per Graft or Stent) SYNTAX)

PCl Arm (n=34)

Per Graft Occlusion

None

1

31-365d
77.8%

2-30d
11.1%
<1d

11.1%

Subacute

Acute

0

100 200 300 400
Days from Index Procedure

I None
i II
| 31-365d
——y Late o5 e 5%
|
|—
a
@ 1
v o J
.
g 1
& 10
(=) 1
— I
iE ] 2-30d
ITHP >—
e ] Subacute 67 6%
|
H -+
oo
-
&
<ld
| | fa‘c”teiSI.g%
] 100 200 300 400

Days from Index Procedure

Drug(s) at time

of event:

[ Aspirin DAPT

Thienopyridine worclll No aspirin or
only

thienopyridine or unk.
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