Multivessel PCI in Patients
with DM

Issam D. Moussa, MD

President, Cardiac & Vascular Physicians of Dallas
Chief Medical Officer, iHeart LLC
Dallas, TX




DISCLOSURE

Relevant Financial Relationship(s)

None




Single and Multivessel (Stable) CAD
Revascularization to Improve Survival

Anatomy
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Hl: Harm
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No anatomic or
physiologic criteria for
revascularization

CABG

Hl: Harm

PCI

Hl: Harm

*Reasonable to choose CABG over PCl for good CABG candidates with
complex 3-vessel disease (e.g., SYNTAX score >22) (Class lla; LOE:B)

#Reasonable to choose CABG over PCl for MVD in patients with DM (Class
lla; LOE:B)
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CABG In Patients with MVD and
LV Dysfunction

109 Hazard ratio, 0.86 (95% Cl, 0.72-1.04)
0.94 P=012

0.3~
0.74
0.6~
0.54
0.4-
0.3
0.2+
0.1-
0.0

Medical therapy

CABG

Probability of Death from Any Cause
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4] 1 2 3 4 5 6
Years since Randomization

No. at Risk

Medical therapy 602 532 487 435 312 154 80
CABG 610 486 459 340 174
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CABG vs. Medical Therapy in Diabetics with MVD
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CABG vs. PCI Trnials in Diabetes

Pre-Stent Stent . with Drug-eluting Stent




PCl vs. CABG in Diabetics

® CARDia

® No difference in mortality

® SYNTAX
® Depends?

* FREEDOM
® Higher all-cause mortality in PCI
® No difference in cardiac mortality




CARDia

r 510 patients randomised _l
Allocated CABG Allocated PCI
254 patients 256 patients
B=withdrawn
11=lost to fup

204 at 5 year follow up

198 at 5 year follow up

248 available for analysis *

254 available for analysis *

.




CARDIia
5-year outcome

o All cause mortality - Death, Non-Fatal MI, Non-Fatal Stroke
o -
e _ 12.6% =
—%L_—T—T_‘_T‘___‘
e S
2 14% ©
23 P=0.35 Z5
3 £2
g o g =
= s
=] o
Q [=]
=g oS
o T T T T T (=R T T T T T
0 1 _ 2 3 4 5 0 1 2 3 4 5
Time since randomisation (years) Time since randomisation (years)
Number at risk Number at risk
CABG 254 234 23 221 213 191 CABG 254 216 213 200 192 174
PCl 256 241 236 221 211 179 PCl 256 216 208 192 182 148




SYNTAX Trial Design

De novo disease (n=1800)

Limited Exclusion Criteria
Previous interventions

Acute MI with CPK>2x

Concomitant cardiac surgery

v %
Left Main Disease 3 Vessel Disease
(isolated, +1, +2 or +3 vessels) (revasc all 3 vascular territories)

N=705 25% diabetes N=1095

SYNTAX )

Primary endpoint = death/MI/stroke/repeat revasc at 1 year

Serruys PW et al. NEJM 2009;360:961-72
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SYNTAX

All-Cause Death/CVA/MI to 5 Years

Bl CABG (N=897) B TAXUS (N=903)

SYNTAX )

Before 1 year”® 1-2 years’ 2-3 years’ 3-4 years’ 4-5 years”
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§ 50 - P=0.98 P=0.11 P=0.14 P=0.051 P=0.98
()]
©
o< P=0.03
)
c
v 0
o 20.8%
Q
= s
ks
= 16.7%
=
>
O
0 12 24 36 48 60
Months

Mohr FW et al. Lancet 2013;381:629-38
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SYNTAX
5-year Outcomes (IN=1800) SYNTAX)

§ CABG (n=897) B TAXUS (n=903)
P=0.10 P=0.09 P<0.001
13.9
S
ﬂ l 9./
o
Qo
©
o
All Death

Mohr FW et al. Lancet 2013;381:629-38




Death, CVA, Ml to 5 Years: /mpact of SYNTA)()

Diabetes CREE TR
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- = e
o 40% _ 3 40%
@ .
£ 30%- g 30% - 19.8%
5 o ;
 20%- " 20%-
£ ol 19.1% £ 10%-
I . e 15.9%
Q Qv
0 ox O ox
| R PRI U] ] [N [T [TRRU [P [ [FSWRH VN [ PR | T T T T T T T T T T T
0 150 300 450 600 750 900 1050120013501500165018001950 0 150 300 450 600 750 900 105012001350 150016501800 1950
Days Days
No. at risk: No. at risk:
Days 0 180 365 730 1095 1460 1825 Days 0 180 365 730 1095 1460 1825
PCI 231 217 206 205 197 188 178 PClI 672 634 624 620 597 572 539
CABG 221 198 187 183 175 169 160 CABGC 676 626 602 598 578 555 529

Kappetein AP et al. EJCTS 2012




Repeat Revasc to 5 Years: /mpact of SYNTA)O

Diabetes e STRNIIG

Diabetes Pine = 0.08 No diabetes

Repeat revasc (%)

70% — 709% -
60% R[95%CI] = 2.01[1.04-3.88] 60% HR[95%CI] = 1.82 [1.39-2.38]
P<0.001 —~ P<0.001
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Days Days
No. at risk: No_ at risk:
Days 0 180 365 730 1095 1460 1825 Days 0 180 365 730 1095 1460 1825
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Kappetein AP et al. EJCTS 2012




Death, CVA, Ml to 5 Years: |
Impact of Diabetes and Syntax Score 2k NTA)O

H CABRG N TAXUS
Diabetes No diabetes

P=0.79 P=0,03 P=0.68 P=0.38 P=0.07
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5-Year death/stroke/MI (%)
S5-Year death/stroke/MI| (%)

Ve

n=12n=14 n=1on=17 n=14n=23 n=27n=33 n=35n=36 n=39n=5%3

Syntax  0-22 23-32 >33 Syntax  0-22 23-32 >33
score (n=136)  (n=156)  (n=157) score (n=438)  (n=454)  (n=448)

Kappetein AP et al. EJCTS 2013:on-line




SYNTAX: Definite/Probable ARC Stent )
Thrombosis to 5 Years (per Patient) SYNTA)(

2 - 12

10.4
~4.5% ST ~1.2% STiyr
in year 1 in years 2-4
A A 6
| 1 |
2.6

.7 43 14 4,

I . -
’ (3/896) (23/893) (15/874) (11/850) (12/830) (10/803) (7/768) (76/730)
Acute Subacute Late Very Late Total
<1d 2-30d 31-365d 366~ 731~ 1096~ 1461~ 5 year

730d 1095d 1460d 1825d
Days Post-procedure

Rate was ~ same in the LM and 3VD cohorts, and roughly independent of Syntax Score

Farooq V et al. JACC 2013:62:2360-9




MEDICAL NEWS
& PERSPLCTIVES

CABG Again Outshines Stenting for Some
Patients With Coronary Artery Blockage

Mike Mitka, MS]

LOS ANGELES—A study of patients with
diabetes in need of multivessel revascu-
larization has shown that coronary
artery bypass gralt (CABG) surgery pro-
duces better outcomes than percutane-
ous coronary intervention (PCI). The
study, highlighted here in November
during the annual Scientific Sessions of
the American Heart Association (AHA),
adds 1o the growing list of investiga-
tions showing superiority of CABG over
PClin a variety of patient populations.

Yer mounting evidence suggests thai
PCI continues to be performed at rates
higher than is appropriate. So why does
it remain difficult for interventional car-
diologists to embrace this corner of the
evidence-based medicine world?

At the AHA meeting, attendees heard
the results from the Future Revascular-
1zation Evaluation in Patients With Dia-
betes Mellitus: Optimal Management of
Multivessel Discase (FREEDOM) trial.
The FREEDOM researchers random-

ized 1900 patients with diabeies and

Antoea Reeve/www soencesource com

“CABG surgery is the preferred inter-
vention for patients with diabetes and
multivessel disease,” said Valentin Fuster,
MD, PhD, senior author of FREEDOM

New findings suggest that coronary artery
bypass graft surgery produces better outcomes
than stenting in patients with diabetes who
require multivessel revascularization.

103 549 patients who underwent PCI for
treatment of 2-vessel or 3-vessel coro-
nary artery disease without acute myo-
cardial infarction from 2004 through
2008 (Weintraub WSetal. N Engl | Med.
2012:366]16]:1467-1476).

William 5. Weintraub, MD, one of
ASCERT’s principal investigators and di-
rector of the Christiana Center for Oul-
comes Research in Wilmington, Del, said
the FREEDOM trial should reinforce the
superiority of CABG in revasculariza-
tion of complicated patients. “Overall,
surgery has been in decline for a num-
her of years, and we've moved o less in-
vasive procedures [airly easily.” said
Weintraub in an interview. “But with
FREEDOM, you are moving the needle
hack toward surgery.”

Fred H. Edwards, MD, another prin-
cipal investigator with ASCERT and
emeritus professor in the department
of surgery at the University of Florida
Academic Health Center in Jackson-
ville, said his trial and FREEDOM
should give clinicians the evidence they
need 1o make better-informed deci-




FUTURE REVASCULARIZATION EVALUATION IN PATIENTS
WITH DIABETES: OPTIMAL MANAGEMENT OF
MULTIVESSEL DISEASE

FREEDOM Trial (NHLBI)

| Eligibility: DM patients with MV-CAD eligible for stent or surgery |
Exclude: Acute STEMI, cardiogenic shock

N=1900 at 100 centers from
NA, SA, EU; Rand. 1:1

MV DES stenting
(Cypher or TAXUS) CABG

PRIMARY Endpoint: 3-year death, Ml, stroke
SECONDARY Endpoints: 12-month MACCE, 3-year Quality of Life

Farkouh ME et al. NEJM 2012




Drug-eluting Stents: 15t Generation

AAA LAA. ima

Paclitaxel Polyolefln derlvatlve leerte

Drug B Polymer ,

Sirolimus




FREEDOM

Characteristic

Age (years)

Male sex

Use of insulin

Duration of diabetes — yrs
Hemoglobin A1c — %

Unstable angina
3VD

No. of lesions
SYNTAX score
EuroSCORE

SES/PES
(N=953)
63.2 + 8.9
73.2%
33.8%
10.1+ 8.9
7.8+17

31.9%
82.3%
9.7+2.2
262+ 84
2.7+24

CABG
(N=947)
63.1+£9.2
69.5%

30.9%

10.31+£9.0

7.8 +1.7
29.5%
84.5%

9.7 +2.2

26.1+ 8.8

28125

P-value

0.78
0.08
0.19
0.49
0.86

0.25
0.22
0.33
0.77
0.52

Farkouh ME et al. NEJM 2012



FREEDOM

Who Are These Patients
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Bansilal, et al: AmHeartJ2012;164:591-9



FREEDOM

SAFETY OUTCOMES (30 DAYS)

PCI/DES

o)
CABG P=0.002

P=0.12 g

. I I I

Death Stroke

"
et
=
0
>
(@
e
©
Sen
@
a
=
=
<




Risk of Stroke with CABG vs. PCI

Meta-analysis of 19 randomized trials , 10.944 patients

30-Day Outcome

Study OR (99% CI) CABG PCI
ARTS 1 (2001) I o 1.49 (0.42, 5.32) 6/605 47600
AWESOME (2001) " 1.44 (0.24, 8.71) 31232 2222
BARI (1996) G 3.52 (0.73, 17.01) 71914 2/915
Budriot (2011) - 5.05 (0.24, 106.53) 2/101 0/100
EAST (1994) ! 3.09 (0.32, 30.01) 3194 11198
ERACI 2 (2001) i 5.04 (0.24, 105.67) 21225 0/225
GABI (1994) " 5.20 (0.25, 109.07) 21177 0/182
LE MANS (2008) | . 5.10 (0.24, 108.77) 2/53 0/52
Leipzig (2002) ! 3.03 (0.12, 75.13) 1110 0/110
MASS Il (2004) [ & 3.09 (0.62, 15.50) 6/203 2/205
RITA (1993) | i 5.13 (0.60, 44.08) 5/501 1/510
SIMA (2000) . ; 0.34 (0.01, 8.63) 0/59 1/62
SYNTAX (2009) e 6.11 (1.36, 27.37) 12/897  2/903
Seoul (2005) - 5.16 (0.21, 128.36) 170 0/119
Fixed effects 5 2.94 (1.69, 5.09) 52/4341 15/4403
Randomeffects : 2.94 (1.69, 5.09) 1.20% 0.34%
(I-squared=0% E P
T ' T —=U. 1]

Q00779

28

PCl worse 1 CABG worse 1
Palmerini et al. JACC 2012;60:798-805
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FREEDOM
SAFETY OUTCOMES (30 DAYS)

P=0.13 34 PCI/DES
" CABG
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Major Bleeding AKI with HD



FREEDOM
Primary Endpoint:. Death, Stroke, or Ml

PCI/DES

- CABG
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PCI/DES 953 788 625 416 219
CABG 943 758 613 422 221




FREEDOM
All Cause Mortality
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FREEDOM
All Cause Mortality

PCI/DES
® CABG
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PCI/DES

- CABG

Severely Disabling

Scale

NIH > 4
Rankin >1

CABG

95%
70%

PCI/DES

27%
60%

PCI/DES 953
CABG 947




Stent Usage Per Patients
A Marker of Lesion Complexity OR Over-
Stenting?

140 -
120 -

Mean A=
stent 80 -
length

/ patient 60 -
(mm) 40 -




Conclusions

The most contemporary RCTs of PCI vs. CABG in patients
with MVD and diabetes mellitus do not show a consistent
advantage for CABG in reduction of cardiac mortality,
particularly in patients with lower/intermediate SYNTAX
score.

With current DES, the benefits of PClI compared to CABG In
terms of lesser invasiveness, lower major procedural
complications, better early QOF, and lower stroke rate
outweight the higher rate of repeat revascularization, as long
as mortality is not increased.



