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I 11 Cath Labs — 9 Cath Labs (3 Hybrid).
. 6000 PClIs a year — 3000

| 12000 diagnostics a year — 6000
| > 400 TAVI a year

| No pediatric or EP cases.
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Indications for Revascularization in

Stable CAD. ESC 2014

Extent of CAD (anatomical and/or functional)| Class® | Level-

Left main disease with stenosis
>50%*

Any proximal LAD stenosis
>50%"

Two-vessel or three-vessel
disease with stenosis > 50%* with

impaired LV function
For prognosis (LVEF<40%)*

Large area of ischaemia (>10%

LV)

Single remaining patent
coronary artery with stenosis

>50%"*

Any coronary stenosis >50%? in
the presence of limiting angina

For symptoms or angina PTquwalent,‘
unresponsive to medical therapy

References

108,134,135

94,108,135,136

93,94,108,112,
121,135,137-142

54,91,97,99,143,144

54,96,105,108,
118—-120,145




CABG or PCl in Stable CAD
ESC 2014

Extent of CAD — T P~

One or two-vessel disease without proximal LAD stenosis.

One-vessel disease with proximal LAD stenosis. A 107,108,160, 161,178,17"
Two-vessel disease with proximal LAD stenosis. B 108,135,137

Left main disease with a SYNTAX score £ 22, B 17,134,170

Left main disease with a SYNTAX score 23-32. B |7

Left main disease with a SYNTAX score >32. B |7
Three-vessel disease with a SYNTAX score < 22, A 17,157,175,176
Three-vessel disease with a SYNTAX score 23-32. A 17,157,175,176
Three-vessel disease with a SYNTAX score >32. A 17,157,175,176




Heart Team Approach

| Hallb Il A Heart Team approach to revascularization Is

recommended in patients with unprotected left
main or complex CAD.

| llallb Il Calculation of the STS and SYNTAX scores is
I reasonable in patients with unprotected left main
and complex CAD.
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Revascularization for Stable CAD.
ESC 2014

* Indications:
—>50% lesion

— Persistent symptoms despite optimal medical
therapy.

— RCT and Metanalysis of CABG vs. OMC and PCl vs OMC
demonstrated

* better angina relief with revascularization
* Improved survival for pts with LMCA and 3VCAD.
* Greater benefit in pts with impaired LV function.

— DES vs. BMS: Current data proves lower stent thrombosis, Ml
and death with DES.




Appropriate Use Criteria (AUC) for
Diagnostic Angio, for PCl and for
CABG.

APPROPRIATENESS CRITERIA

ACCF/SCAI/STS/AATS/AHA/ASNC 2009 Appropriateness

Criteria for Coronary Revascularization
A Report of the American College of Cardiology Foundation Appropriateness Criteria Task Force, Society

for Cardiovascular Angiography and Interventions, Society of Thoracic Surgeons, American Association
for Thoracic Surgery, American Heart Association, and the American Society of Nuclear Cardiology
Endorsed by the American Society of Echocardiography, the Heart Failure Society of America,

and the Society of Cardiovascular Computed Tomography

Coronary Manesh R. Patel, MD, Chair Peter K. Smith, MD, FACC, FSTS#
Rovascularization John A. Spertus, MD, MPH, FACC#
e S Gregory J. Dehmer, MD, FACC, FACP,

FSCAI FAHA* *Society for Cardiovascular Angiography and Interventions Represen-

) ) tative; tAmerican College of Cardiology Foundation Representativ
JOhIl W. leshfeld, 1\1D"' $Society of Thoracic Surgeons Representative



Appropriate Use Criteria (AUC)

For Revascularization.

Low Risk Findings on Noninvasive Study

Symptoms

Med. Rx

Class Il or 1V
Max Rx

Class T or 1l
Max Rx

Asymptomatic
Max Rx

Class Il or IV
No/min Rx

Class 1 or 1l
No/min Rx
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No/min Rx
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Appropriate Use Criteria (AUC)
For Revascularization.

Asymptomatic

Stress
Test
Med. Rx

High Risk
Max Rx

High Risk
No/min Rx

Int. Risk
Max Rx

Int. Risk
No/min Rx

Low Risk
Max Rx

Low Risk
No/min Rx
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Appropriateness in 500,000 US Cases
JAMA 2011;306:53-61

IN PATIENTS WITH...
-HEART ATTACK OR HIGH-RISK .NON-ACUTE
UNSTABLE CHEST PAIN HEART DISEASE
(71% OF CASES) | (29% OF CASES)

0/ Proced
11-6 A" inrg: ;S raugﬁ ate

38.07% ;rcertain

Procedure deemed
appropriate

98.6% 50.4% ;roroprinte

of the time

Source: Journal of the American Medical Association



Society for Cardiac Angiography and Interventions.
Appropriateness Criteria Calculation.

“SCAI AUC Tools “

# Download on the

" App Store

GET IT ON

» Google play




2014 ACC/AHA/AATS/PCNA/SCAI/STS Focused Update
of the Guideline for the Diagnosis and Management of

Patients With Stable Ischemic Heart Disease.
J Am Coll Cardiol. 2014, doi:10.1016/j.jacc.2014.07.017

* There are no high-quality data on which to base
recommendations for performing diagnostic coronary
angiography because no study has randomized patients with
Stable IHD to either catheterization or no catheterization.

« Additionally, the “incremental benefit” of detecting or
excluding CAD by coronary angiography remains to be
determined.

* The ISCHEMIA trial is currently randomizing patients with at least moderate ischemia on
stress testing to a strategy of optimal medical therapy alone (with coronary angiography
reserved for failure of medical therapy) or routine cardiac catheterization followed by
revascularization (when appropriate) plus optimal medical therapy.




National Cardiovalscular Data
Registry (NCDR) in USA.

Monitors and reports PCl activity



CathPCI Registry®

Washington Hospital Center compared to 50th Percentile value for All US Hospitals - Quarter ending 2014Q1

My
Metric Name Hospital
2014Q1
PCI Performance Measures
1 - PCI in-hospital risk adjusted mortality (all patients) 1.83 TF
38 - Composite: Discharge Medications in Eligible PCI Patients 93.6 | TF

2 - Proportion of elective PCIs with prior positive stress or imaging 13,77 A
stuay

4 - Proportion or STEMI patients receiving Immediate PCL W/ 90 8U.OU | F
5 - Median time from ED arrival at STEMI transferring facility to ED 73 ﬁ
arrival at STEMI receiving facility among transferred patients.

6 - Median time from ED arrival at STEMI transferring facility to 111 GF
immediate PCI at STEMI receiving facility among transferred patients

(in minutes)

7 - Median fluoro time (in minutes) 10

8 - Proportion of patients with aspirin prescribed at discharge 9.2 F
9 - Proportion of patients with a P2Y12 inhibitor prescribed at 99.3
discharge

10 - Statins prescribed at discharge 97.4 A




CathPCl Registry®

247454 - Washington Hospital Center compared to 50th Percentile value for All US Hospitals - Quarter ending 2014Q1

31 - Patients WITH Acute Coronary
Syndrome: Proportion of evaluated PCI
procedures that were appropriate
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CathPCI Registry®Physician Dashboard

247454 - MedStar Washington Hospital Center
1669422960 - PICHARD,AUGUSTO

Proportion of elective PCIs with prior positive stress or imaging study
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Metric My Eligible 51 l90th
Performance|Patients
Pctl|Pctl
Proportion of elective PCI procedures
I(excluding patients with ACS) with an
antgc_:edent stress or |m_ag|ng_study V}flth a 25 00% 18 les 2100
positive result (suggestive of ischemia) or
Iwith a fractional flow reserve value of
<=0.8 during the PCI procedure




Concerns with Public Reporting.
Washington, Feb 2016

ACC and AHA have proposed to exclude from
public reporting patients with OOH cardiac
arrest and patients in cardiogenic shock.

Public reporting of Physician PCI Mortality could lead to:
- “risk-averse behavior” on the part of physicians
- encouragement to transfer such patients to other facilities.



PCIl in USA for Stable and Unstable CAD.

Kim et al. AJC 2014;114:1003-10
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Summary

Close scrutiny and public reporting of
indications and outcomes for diagnostic and
interventional procedures is ongoing.

Intention:

- insure patients are getting maximum
benefit from procedures.

- justify the expenses involved in these
procedures.



Angiography (and QCA) Is no
Longer the Gold Standard to
Indicate Revascularization

1. Angiography is adequate for:
a. mild lesions (20-40%).
b. severe lesions (>80-90%).

2. Angiography Is not adequate for
Intermediate lesions: 50-80%.

3. Angio Is |least accurate in LMCA
disease.
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1. Angio is no longer the gold standard

h—___|
—
[——1

Medstar Heart E: Cleveland Clinic

Institute Heart and Vascular Institute



QCA inaccurate for Lesion Dimensions
WHC: Mintz et al 1996

n = 2545 lesions

IVUS maximum reference n=616 stents
lumen diameter (mm)

IVUS DS (%)
100

r=0.145, p=0.0027

-80 -60 -40 -20 0 20 40 60 80 100
QCADS (%)

)
40
20
0
-20
-40
-60
-80

r =0.60, p< 0.0001 QCA lesion length (mm)

1 2 3 4 5 6 7 8
QCA reference diameter



FFR vs QCA

WHC: Ben-Dor et al. Eurointervension 2011 7:225-33
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Actual Stent Length (mm)

Angio vs CT for Stent Length
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Ciszewski et al. AJC 2013:111:1111-6

y=5,7895+0,7434%x

o)
’—
o
¥

\

Q
N
h Y

S 10 15 20
QCA Length (mm)

Actual Stent Length (mm)

30

25

20

15

10

-

y=1,0024%x-0,1184

10 15 20
CCTA Length (mm)

25

30



Angiography can under estimate
severe CAD



Patient with angina FC2 and anterior perfusion defect.

19 Jan 2006
08:40:20.1
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Area (mm”2) Diamneter (mm)

Mean  Min  Max Min/Max
[Cumen
Messel  3.47 212 182 264 063
Stent
|Plaque Comparative Lumen Ares
INIH™
Volumetric Measurements On Pullback [mm”™3] —Method:
[Cumenvol
[StentVol
[Plaque Vol
[Intimal Yol
[Native Plaque [Wessel Vol




65 year old man with angina

: “I. < ..":
-

CT: Severe

stenosis
Angio: Mild stenosis

— Measurements On Current Frame

| Area(mm™2) | Diameter [mm]
Mean Min  Max Min/Max
Lumen 251 182 171 202 085

o
5t RCA Area

E 2.51 mm2

~Yolumetric Measurements On Pullback [mm™3] —Method:

[Lumen ol
[StentVol
Plaque Yol

[Intimal Vol
Native Plague

nen Area

Vessel Vol

20 7 24.00 mm Frame: 396 / 720




Angiography can also over
estimate
lesion severity.
Contribution of FFR



Circumflex Marginal
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Clinical Decision

* No PCl now.
 Optimal medical therapy.
* Non invasive follow up.



Angio Is Most Inaccurate in LM.
Olivier Muller. ESC 2011

FFR 0.89 FFR 0.68




Mild LM on Angio

0,50

.. FFR0.70




Angio vs IVUS in LMCA.

WHC: Abizaid et al JACC 1999;34:707-15

122 patients with LM disease

IVUS MLD (mm) IVUS DS

100

0 20 40 60 80 100

QCA MLD (mm)



2. IVUS had been the best for:

a. analysis of lesion severity
b. for optimizing PCI results and improve outcome.



IVUS final Lumen Area Determines Prognosis
WHC: Abizaid et al. Circ 1999; 100:256-261

300 patients (357 lesions) <70% diameter stenosis.

Any event (%) Revascularization (%)
3 - DM
131 n ¥ no DM
oy
25 -
20 _: 20

4 3

0 5020 | 3039 | 4049 ' 250 2029 | 3.039 | 4049 ' 250

(n=17)  (n=36)  (n=65)  (n=193) (=17)  (n=36)  (n=55)  (n=193)
IVUS minimum lumen IVUS minimum lumen

CSA (mm?) CSA (mmz)_



Freedom from Stent Thrombosis.
WHC: Roy et al. EHJ 2008;29:1851-7

No IVUS

1768 patients propensity matched

ST Free Survival Probability (%)
&
|

— WS 1296 lesions
------ No WUs 1312 lesions

|III|III|III|III|III|III|III|III|III|III|III|III|
0 1 2 3 4 3 6 7 8 9 10 1 12

Survival Time (month)

“No IVUS” was a significant predictor of cumulative
ST at 12 months: HR 3.3, Cl 1.25-10, p=0.01



MACE (Definite/Probable ST, Cardiac

- Death, M ADAPT-DES Trial
HR: 0.65 [95% CI: 0.54, 0.78] PCIl with IVUS (3361 ptS)
P <0.001
o 7.4% :
S ’ PCIl without IVUS (5221 pts).
LL
O
< 5] 4.9%
=
IVUS Used
|
O-I T T T T
0] 6 12 18 24
Number at risk: Time in Months
IVUS Used 3361 3206 3117 2988 1739
IVUS Not Used 5221 4912 4740 4537 2177
2 Definite/Probable ST _10 ¥ Myocardial Infarction
S g
= HR: 0.47 [95% CI: 0.28, 0.80] = HR: 0.62 [95% CI: 0.49, 0.77]
@ P = 0.004 = '
p =0. = P < 0.001
= 1.16% 3 5.59%
o 1] c5
o —
o = 9
3 IVUS Use 0.55% ) ,,_J——-"_//r_’ 3.47%
= c; IVUS Used
(@]
0-I T T T T 2 0 I’ T T T T
(0] 6 12 18 24 o) 6 12 18 24
Number at risk: Time in Months Number at risk: Time in Months
IVUS Used 3361 3260 3182 3065 1791 IVUS Used 3361 3209 3120 2991 1739
IVUS Not Used 5221 5019 4886 4713 2279 IVUS Not Used 5221 4916 4744 4541 2179
In P.arlnersh:p with the ACC ES?EDA[&YQSCULAR
j e Maehara et al. JACC 2013;62:B21-22 () SOUNDATION _




3. FFR is now the gold standard for
physiologically and clinically significant
lesion.



FFR Guidance Proven Clinically
Superior than Angiographic Guidance.

DEFER 5 years FAME two years

1.00
Cardiac Death and Acute MI after 5 Years 005
P=0.002 Ll
2 % l <
20 ( P=0.003 < 0.90
=
= .
15 4 O 0.85 FFR-guided PCI
(0]
()
10 & 0.80-
©
2 Angio-guided PCI
5 1 S 075 gio-g
N
0.70
1 I I 1 I I 1 I I | I I I
DEFER PERFORM REFERENCE 0 60 120 180 240 300 360 420 480 540 600 660 720
FFR2>0.75 FFR <0.75 Days since randomization

Pijls JACC 2007:49:2105 Pijls JACC 2010;56:177



4. IVUS FFR correlations surprising



FFR
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FFR

IVUS vs. FFR

WHC: Ben-Dor et al. Eurointervension 2011 7:225-33
n=193 lesions
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FFR

1.00 -

0.90 -

0.80
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881 Lesions with IVUS/FFR.

Han et al. Eurolntervention. 2012:8:N74.
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FFR

20

QCA-FFR Discordance in LMCA.

SJ Park et al. JACC Interv 2012;5:1029-35

63 Isolated LM

30 40 50 60 70 30

diameter stenosis (%)



NO MORE 4 mm2 to decide Intervention.
New IVUS MLAS since 2011.

WHC: Ben-Dor et al. Eurointervension 2011 7:225-33
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Physiologic Relevance of Angio Stenosis

0000000

“21~35% I S

0.0

50 - 70% 71 - 90% 91 -100%
Stenosis classification bx angiograghx

P. Tonino et al JACC 2010



Summary

Intermediate lesions (50-80%) have better
outcome with Optimal Medical Therapy than

with Stents.

Value of Spot Stenting.



5. What happens to the patient with deferred
intervention?



Survival free from MACE

Not all Patients are MACE Free
Pijls et al. JACC 2010;56:177

FAME 2 years
1.00 1

0.95

0.90

0.85 FFR-guided PC

0.80

Angio-gui PCI
0.75 - ngio-guided PC

0.70 1
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Plague Morphology Helps Predict Prognosis

High risk plague morphology is associated with
worse outcome:

- positive remodeling/plaque burden

- thin-cap fibroatheroma

- inflammatory markers (CRP, PET scan).
- shear stress

- etc.



Plague Positive Remodeling and Outcome.
WHC: YJ Hong et al. JIC 2007;19:500-5

236 patients with mild (<50%) LMCA stenosis by QCA.
(%)
10

p=0.162 1 year MACE

6.3

. a

Cardiac
death




Conclusions

. In Stable CAD, non Invasive quantification of ischemia

and severity of symptoms determines need for
angiography.

. Angiography (QCA) is no longer the Gold Standard to
indicate revascularization, except for lesions >90%.

. FFR is presently the optimal method to decide if
intervention is needed in angiographic intermediate
lesions (50-80%).

. IVUS (OCT) contributes greatly to achieve optimal PCI
and should be used in complex, high risk PCI.

. Plague imaging (IVUS, OCT, MSCT, MRI, NIR, PET, etc)
can help predict outcome.



The end



