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IVUS guided ? BMS and DES era




In BMS era, 10/12 studies supported IVUS-guided PCI

Angio IVUS IVUS Also
St u dy Better Better Cheaper
Choi et al (AHJ 2001;142:112-8) X
CENIC (JACC 2002;39:54A)

X
CRUISE (Circulation 2000;102:523-30) X
X

SIPS (Circulation 2000;102:2497-502 and
AJC 2003;91:143-7)

AVID (Circulation 1999;100:1-234)

Gaster et al (Scan Cardiovasc J
2001;35:80-5 & Heart 2003;89:1043-9)

RESIST (JACC 1998;32:320-8 & Int J
Cardiovasc Intervent 2000;3:207-13)

TULIP (Circulation 2003;107:62-7)
BEST (Circulation2003;107:545-551)
OPTICUS (Circulation. 2001;104:1343-9)
PRESTO (Am Heart J. 2004;148:501-6)
DIPOL (Am Heart J. 2007;154:669-75)
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Post-Intervention MLD

Study

RESIST . -0.12,0.16

AVID . -0.01,0.13

Gaster . -0.07,0.27

OPTICUS . 0.03, 0.19

SIPS . -0.03, 0.25

TULIP . 0.09, 0.33

DIPOL 0.28 0.11,0.45

Combined (RE) O 0.12 0.06, 0.18
Combined
O 0.11 0.07,0.15
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Post-intervention MLD (IVUS — angiography,
Mean Difference, mm)
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Revascularization

0.14, 0.89

Gaster . 0.19,1.12

0.13, 1.90

0.29, 0.93

RESIST . 0.27,1.04

0.40, 1.06

OPTICUS . 0.67,1.77

Combined (RE) 0.46, 0.84
Combined
0.51,0.83
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Favors IVUS Odds Ratio Favors Angio
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IVUS-Angio A
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Lumen diamter by Angiography (mm)

Vertical bars are 95% CI

IV%SJS most effective in a lesion subset with maximal Angio-IVUS difference
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IVUS vs QCA measurements of reference lumen
dimensions (3311 nonostial lesions)

(IVUS - QCA)/QCA (%) IVUS - QCA (mm)

QCA (mm)

If RVD>3mm by angio, lumen dimension should be similar with
the real. If RVD<3mm, | expect angio Diameter+0.5mm.
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Incidence of MSA<5mm?Z in ISR

Stent Under expansion

20% 70%

n=29
n=26
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Castagna’s paper
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Impact of Underexpansion of DES
DES BMS

25




IVUS Use Iin Practice

1.

2. Cut-off values to predict restesnosis
VS non-restenosis

3.
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Cypher in SIRIUS* Cypher at AMC**
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By definition,
sensitivity/specificity curve
analysis “must” identify a
single MSA that best
separates restenosis from
no restenosis
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(c-statistic=0.64)
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The Optimal Cutoff Value of Post-Procedural MSA
to Predict a Follow-up MLA =4mm? After
Bifurcatoin T-Stenting

Post-procedural MV middle MSA
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Sensitivity
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1 - Specificity 1 - Specificity
AUC=0.88 AUC=0.81
(95%CH=0.80-0.95) (95%CH=0.64-0.99)
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Location of Restenosis after LMCA Stenting

o, BMS
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Predictor of Restenosis in Ostial LCX with
both LAD/LCX IVUS Evaluation (n=57)

Post LCX Ostial Lumen area

Cross-over Crush/T-stent

Stent
66.7

IS (+) 15.4

5.9 ISR (+) ISR (-)
ISR (-)
<4mm?2 >4mm?

He Y. et al, AHA 2009
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3. When can IVUS change the
mortality? Stent Thrombosis, LM
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Stent thrombosis

S
L'_LI—I* Log-Rank Test: p=0.04 IVUS (N=952)

Angio (N=398)
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Freedom from Thrombosis: 12 mo

884 patients with IVUS-guidance propensity matched
with angio-guided controls

ST Survival curves
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HORIZONS-AMI vus sub-study Acute Stent Thrombosis
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Significant Features

Stent thrombosis n=12 ip.. PEO.01

= Non stent thrombosis n=388
80 -

P<0.01 P<0.01 gQ -

1

40 - P<0.01

—————
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At least 1 Multiple
abnormality abnormality

Chot'S; et all AGE 2010




HORIZONS-AMI vus sub-study Acute Stent Thrombosis

p=0.285

p=0.013
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Minimum Stent Area
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Area

Stent Thrombosis (+) Stent Thrombosis (-)
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LITRO StUdy = multicenter,

prospective observational study -

Population included
354 pts

MLA = 6 mm? MLA < 6 mm?
186 pts 168 pts

7 revascularized 16 no revascularized

No Revascularization LM Revascularization LM

179 pts 152 pts

56% PCI in other lesions 55% CABG
I MLA=9.3+t3mm2 _ 45% PCIl of LMCA
O  Plaque Burden 53+ 12% (+ other lesions in 62%)
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Compared clinical outcome in pts
with and without LMCA revascularization
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Compared clinical outcome in deferred pts

with MLA > and < 6 mm?
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Time

Pts at risk 1 year
Defer 179

6) No revasc 16
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All-Cause Mortality After LMCA DES Implantation:
Impact of IVUS Guidance
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Other independent predictors were
previous CHF, chronic renal failure,
COPD, and EUROSCORE>6
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“Optimal” MSA and TLR after LMCA L
Implantation (n=595)

Sensitivity

N

=#=Specificity

65 70 75 8.0 8.1

8.7

9.5 10.0 10.5

Minimum stent area (mm?2)
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Meaning of PROSPECT
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The PROSPECT Trial

700 pts with ACS
UA (with ECGA) or NSTEMI or STEMI >24hrs
undergoing PCI of 1 or 2 major coronary arteries
at up to 40 sites in the U.S. and Europe

PCI of culprit lesion(s)
Successful and uncomplicated

Formally enrolled

Gb COLUMBIA UNIVERSITY
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Sponsor: Abbott Vascular; Partner: Volcano




VH-IVUS Classification

Thin-cap FA Thick-cap FA Fibrous Fibrocalcific
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>10% Confluent
Necrotic Core
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PROSPECT: MACE

All

— Culprit lesion (CL) related

— Non culprit lesion (NCL) related
Indeterminate

Time in Years

Number at risk
ALL 697 480

CL related 97 518
m CoLumMBIA UNIVERSITY

NCL related) 697 22 MepicaL CENTER 529

CARDIOVASCULAR RESEARCH | NewYork-Presbyterian
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PROSPECT: MACE

3-year follow-up, non hierarchical

Cardiac death
Cardiac arrest

MI (STEMI or NSTEMI)
Unstable angina

Increasing angina

All

1.9% (12)
0.5% (3)
3.3% (21)
8.0% (51)

14.5% (93)

Culprit

lesion related lesion related

0.2% (1)
0.3% (2)
2.0% (13)
4.5% (29)

9.2% (59)

Indeter-
minate

1.8% (11)

Non culprit

0% (0)
0% (0)  0.2% (1)
1.0% (6)  0.3% (2)
3.3% (21)  0.5% (3)

8.5% (54)  0.3% (2)

Composite MACE

20.4% (132)

12.9% (83)

11.6% (74)  2.7% (17)

Cardiac death, arrest or M|

e

4.9% (31)

Retessare'Bryraplan-Meier estimates (n of events)

2.2% (14)

1.0% (8)  1.9% (12)
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PROSPECT: VH-TCFA and Non
Culprit Lesion Related Events

e, ™ Present
j"‘ ® Absent
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TCFA TCFA + MLA TCFA+PB270% TCFA+PB=270% +
<4.0mm?2 MLA €4mm?2

Lesion HR  3.90 (2.25, 6.76) 6.55 (3.43, 12.51) 10.83 (5.55,21.10) 11.05 (4.39, 27.82)
P value <0.0001 <0.0001 <0.0001 <0.0001

Prevalence* 46.7% 15.9% 10.1% 4.2%

— —_— —_—

g‘n%ik?iih%)@gl;@fﬁgng or more such lesions being present per patient. PB = plaque burden at th@lJ Viinflork-Presbyterian
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2 Year Survival Free of MACE

Angio FFR
Guided Guided
(n=496) (n=509)
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180 days
Peri MI 9%
A/F=3.2/2.4%

Stent# 2.7+1.2 1.9+1.3
360 days

FFR Deferred
Lesions (n=513)

730 days
4.5%

Survival Fr
L |
£
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Re-revasc A/F=9.5/6.5%
Non-peri MI A/F=5.4/3.3%

N ]
240 3ad 480

1 MI+10 revasc with
clear progression

(11/513=2.1%) in 2 yrs MACE: Death, MI, Repeat Vascularization
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1. PROSPECT; which lesions should we treat?

2. FAME; which lesions we should not touch now!

Angio/IVUS Lesions

Don’t touch now

FFR<0.8
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Summary

IVUS guided PCIl improves outcomes.

Cut-off values discriminate retenosis
VS hon-restenosis, but they do not
provide an optimal acute value.

Non-significant stenosis with thin-cap
fibroatheroma would be the next
question to be answered...
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