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OBJECTIVES: 9 IMPORTANT THINGS TO KNOWN SIHD

1. Patient presents with history of negafive stress test but clinical suspicion of CAD: cath Il B
2. Patient has infermediate risk unable to do non invasive testing cath || B

3. FFR from FAME | and Il is superior fo angiographic visual assessment
4. |V infusion of EDTA now is Class Il B (recent trial found to reduce CV events)

5. Enhanced external counter pulsation (EECP) for relief of refractory angina Il B
« Contraindicated in decompensated HF, PAD or severe aortic regurgitation
6. Heart team approach for revascularization in diabetes / complex patients

. Left mains heart team pci/CABG
CABG with LIMA if DM / complex mv dx first class 1 survival benefit not pci
« FREEDOM ftrial in DM primary EP in all sections better
« Death, non fatal Mi/stroke p<0.005
« Syearrates
» PCI-26.6%
« CABG-18.7% Primary endpoint events
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Revascularization to Imprompcred

With Medical Therapy

Anatomic @
Setting

UPLM or complex CAD
CABG and PClI |—Heart Team approach recommended
CABG and PCl lla—Calculation of STS and SYNTAX scores
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Revascularization to Imprdve Survival Compored res
With Medical Therapy \ > Unprotected left main=UPLM

Anatomic
Setting

UPLM’

i

lla=For SIHD when both of the following are present:
® Anatomic conditions associated with a low risk of PCI procedural complications and a high likelihood of
good long-term outcome (e.g., a low SYNTAX score of =22, ostial or trunk left main CAD)
® Clinical characteristics that predict a significantly increased risk of adverse surgical outcomes
(e.qg., STS-predicted risk of operative mortality =5%)

lla—For UA/NSTEMI if not a CABG candidate

lla=For STEMI when distal coronary flow is TIMI flow grade <3 and PCl can be performed more
rapidly and safely than CABG

IIb—For SIHD when both of the following are present:

B Anatomic conditions associated with a low to intermediate risk of PCl procedural complications
and an intermediate to high likelihood of good long-term outcome (e.qg., low-intermediate
SYNTAX score of <33, bifurcation left main CAD)

Clinical characteristics that predict an increased risk of adverse surgical outcomes
(e.g., moderate—severe COPD, disability from prior stroke, or prior cardiac surgery;
STS-predicted operative mortality >2%)

Ill: Harm—For SIHD in patients (versus performing CABG) with unfavorable anatomy for PCl and who are
good candidates for CABG

LMCA Stenosis
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PATIENT PRESENTS WITH STRONG ANGINA HISTORY WITHOUT
DIABETES AND ANGIOGRAM FINDING SIGNIFICANT COMPLEX
3 VESSEL DISEASE AND SYNTAX SCORE >22

1. Patient has class 1 indication for CABG

2. Patient has equal indication for PCl or CABG without LM or proximal LAD
3. Patient should have global risk reduction and managed medically

4. Patient has a class Il A indication for PCI

5. Patient has class Il B for CABG



ANATOMIC SETTING

Anatomic

Setting P
I
3-vessel disease withwut proximal LAD artery disease*

CABG |

lla—It is reasonable to choose CABG over PCl in patients with complex 3-vessel CAD
(e.g., SYNTAX score >22) who are good candidates for CABG.

PCl [Ib—Of uncertain benefit
2-vessel disease with al LAD artery disease*

CABG |

PCl [Ib—Of uncertain benefit

2-vessel disease without proximal LAD artery disease*

CABG lla—With extensive ischemia
IIb—Of uncertain benefit without extensive ischemia

IIb—Of uncertain benefit




MRS SMITH PRESENTS WITH SYMPTOMATIC CAD AND IS FOUND
TO HAVE LAD DISEASE

. Patient has class 1 indication for CABG

. Patient has equal indication for PCl or CABG without LM
or proximal LAD both class 1

. Patient should have global risk reduction and managed
medically

. Patient has a class Il A indication for PCI

. Patient has class Il A for CABG




‘ No class 1 for LAD disease

1-vessel proximal LAD artery disease
CABG lla—With LIMA for long-term benefit B
PCI lIb—Of uncertain benefit B
1-vessel disease without proximal LAD artery involvement
CABG I1l: Harm B
PCI Il: Harm B
LV dysfunction
CABG lla—EF 35% to 50% B
CABG lIb—EF <35% without significant left main CAD B

PCI Insufficient data
Survivors of sudden cardiac death with presumed ischemia-mediated VT
I

CABG

PCl



MR JONES PRESENTS TO CCU WITH EF < 15% AND >10%

MYOCARDIAL SEGMENTAL SCORE BY ECHO WHAT IS HIS
ANNUAL DEATH / MI PERCENTAGE

1. 0.5%

2. 1%

3. 2%

4. >3% or more annually



P {4 3: 8 Noninvasive Risk Stratification

N High risk (>3% annual deathor MI)

. Severe resting LV dysfunction (LVEF <35%) not readily explained by noncoronary causes

. Resting perfusion abnormalities =10% of the myocardium in patients without prior history or evidence of Ml

. Stress ECG findings including 22 mm of ST-segment depression at low workload or persisting into recovery, exercise-induced ST-segment elevation, or
exercise-induced VT/VF

. Severe stress-induced LV dysfunction (peak exercise LVEF <45% or drop in LVEF with stress 210%)

. Stress-induced perfusion abnormalities encumbering =10% myocardium or stress segmental scores indicating multiple vascular territories with
abnormalities “

. Stress-induced LV dilation ’
. Inducible wall motion abnormality (involving >2 segments or 2 coronary beds)
. Wall motion abnormality developing at low dose of dobutamine (=10 mg/kg/min) or at a low heart rate (<120 beats/min)

. CAC score >400 Agatston units
. Multivessel obstructive CAD (=70% stenosis) or left main stenosis (=50% stenosis) on CCTA




YEARLY MORTALITY (DEATH) IN MEDICALLY TREATED
PATIENTS BY CORONARY ANGIOGRAM

Percent mortality per year
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J Am Coll Cardiol. 1996;27:964-1047

Adapted from al Patel et al
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Landmark Trials



The NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISMED IN 1812 APRIL 12, 2007 VOL. 356 NO. 15

Optimal Medical Therapy with or without PCI
for Stable Coronary Disease

William E. Boden, M.D., Robert A, O'Rourke, M.D,, Koon K. Teo, M.B,, B.Ch,, Ph.D., Pamela M. Hartigan, Ph.D.,

David J. Maron, M.D., William J. Kostuk, M.D., Merril Knudtson, M.D., Marcin Dada, M.D., Paul Casperson, Ph.D,,

Crystal L. Harris, Pharm.D., Bernard R. Chaitman, M.D., Leslee Shaw, Ph.D., Gilbert Gosselin, M.D.,
Shah Nawaz, M.D,, Lawrence M. Title, M.D,, Gerald Gau, M.D,, Alvin S. Blaustein, M.D., David C. Booth, M.D.,
Eric R, Bates, M.D,, John A. Spertus, M.D., M.P.H.,, Daniel S, Berman, M.D,, G.B. John Mancini, M.D.,
and William S, Weintraub, M,D,, for the COURAGE Trial Research Group*

Randomized ftrial involving 2287 patients who had
objective evidence of myocardial ischemia
and significant coronary artery disease

S~ Medical therapy
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Any Cause and Myocardial



The NEW ENGLAND
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DECEMBER 20, 2012 VOL. 367 NO. 12§

ESTABLISHMED IN 1812

Strategies for Multivessel Revascularization in Patients
with Diabetes

Michael E. Farkouh, M.D,, Michael Domanski, M.D., Lynn A_ Sleeper, Sc.D., Flora S. Siami, M.P.H.,
George Dangas, M.D., Ph.D., Michael Mack, M.D., May Yang, M.P.H., David J. Cohen, M.D.,
Yves Rosenberg, M.D., M.P.H., Scott D. Solomon, M.D., Akshay S. Desai, M.D., M.P.H.,
Bemard J. Gersh, M.B., Ch.B., D.Phil,, Elizabeth A, Magnuson, Sc.D., Alexandra Lansky, M.D.,

Robin Boineau, M.D., Jesse Weinberger, M.D., Krishnan Ramanathan, M.B., Ch.B., ). Eduardo Sousa, M.D., Ph.D.,
Jamie Rankin, M.D,, Balram Bhargava, M.D., John Buse, M.D., Whady Hueb, M.D., Ph.D,, Craig R. Smith, M.D.,

Victoria Muratov, M.D., M.P.H., Sameer Bansilal, M.D., Spencer King I, M.D., Michel Bertrand, M.D.,
and Valentin Fuster, M.D., Ph.D,, for the FREEDOM Trial Investigators™

Primary outcome measure was a composite of

death from any cause, nonfatal
myocardial infarction, or nonfatal stroke

Diabetes and multivessel coronary

artery disease to undergo either PCl with drug-eluting

stents or CABG

A Primary Outcome
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or Stroke (56)

60

50
P=0.005 by log-rank test

a8 S-¥r event rate; 26.6% vs. 18.7%
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Years since Randomization



FFR VS. ANGIOGRAPHY FOR

MULTIVESSEL EVALUATION £Ci perfimed on . PCI performed on
only if FFR <0.80 Randomized indicated lesions
F A ME Primary Endpoint
2 YEAR FOLLOW' UP R — Composite of death, —

MI and repeat revasc.
(MACE) at 1 year
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Key Secondary Endpoints

FFR-Guided

Individual rates of death, Ml,
and repeat revasc., MACE, o TeTeT
and functional status at 2 years
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Angio-Guided
730 days
4.5%

Distal Coronary Pressure (Pd)
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2014 ACC/AHA/AATS/PCNA/SCAI/STS Focused Update

of the Guideline for the Diagnosis and Management
of Patients With Stable Ischemic Heart Disease

A Report of the American College of Cardiology/American Heart
Association Task Force on Practice Guidelines, and the American
Association for Thoracic Surgery, Preventive Cardiovascular Nurses
Association, Society for Cardiovascular Angiography and Interventions,
and Society of Thoracic Surgeons

2.3| Invasive Testing for Diagnosis of Coronary
Artery Disease in Patients With Suspected STHD:

Recommendations (New Section)

See Online Data Supplement | for additional information.
Class 1

1. Coronary angiography is useful in patients with pre-
sumed STHD who have unacceptable ischemic symp-
toms despite GDMT and who are amenable to, and
candidates for, coronary revascularization. (Level of
Evidence: C)

Class 1la

1. Coronary angiography is reasonable to define the

extent and severity of coronary artery disease (CAD)
in patients with suspected SIHD whose clinical char-
acteristics and results of noninvasive testing (exclusive
of stress testing) indicate a high likelihood of severe
THD and who are amenable to, and candidates for,
coronary revascularization.” " (Level of Evidence: C)

. Coronary angiography is reasonable in patients with

suspected symptomatic SIHD who cannot undergo
diagnostic stress testing, or have indeterminate
or nondiagnostic stress tests, when there is a high
likelihood that the findings will result in important
changes to therapy. (Level of Evidence: C)

No class 3




Table 4, Recommendations for CAD Revascularization to Improve Survivg

2012 Recommendation 2014 Focused Update Répomme tons Comments

Class lla Class|

1. CABG s probably recommended in preference 10 ’ 1. A Heart Team approach 10 revascularization is ] New recommendation
PCI to improve survival in patients with multivesse  recommended in pabients with diabetes mellitus and
CAD and diabetes mellitus, particularly ifa LIMA |  complex multivessel CAD.% (Leve! of Evidence: G) |
graft can be anastomosed 10 the LAD artery, & o

(Leve! of Evidence: B) / \

2. CABG is generally recommended in preference to PCI to Modified recommendation (Class of
improve survival in patients vath diabetes mellitus and Recommendation changed from llato |,
multivessel CAD for which revasculanization is likefy to wording modified, addibonal RCT added).
improve survival (3-vessel CAD or complex 2-vessel CAD
involving the proximal LAD), particularty if a LIMA graft ¢can
be anastomosed to the LAD artery, provided the patient is a
goad candidate for surgery ®* (Level of Evidence: B)

CABG indicates coronary artery bypass graft; CAD, coronary arlery disease; LAD, left anterior descending; LIMA, left internal mammary artery; PCI, percutaneous
coronary intervention; and RCT, randomized controlled trial,

No frial has suggested a survival advantage of PCI
PCI for symptom relief
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Closing slide: franslational biology



MYOCARDIAL OXYGEN CONSUMPTION
FACTORS MVO,

® HEART RATE
® MOST IMPORTANT

* MYOCARDIAL WALL
TENSION

® PRESSURE
* VOLUME
® THICKNESS

® CONTRACTILITY

o=Wall Tension
P=Pressure
R=Radius

h=Wall thickness

Pressure

c =P xR/2h
LaPlace’s Law



4 TAKE HOME MESSAGES

® PICK YOUR PARENTS CAREFULLY

® CONTROL YOU ENVIRONMENT
..DRUGS / SURGERY ARE NOT MATCH
FOR UNCONTROLLED ENVIRONMENT

® VASCULAR / TISSUE — BLOOD PRESSURE
VERY IMPORTANT..WALL STRESS

® METABOLICS — NUTRIENTS OF
VASCULAR LIFE...NEEDS CLEAN FUEL
FOR HEALTHY ENDOTHELIUM

Nitric oxide is life

Bragykinin,
punnes, NE.
histamine 5-HT,
Growth faclor, thrombin,
hormones

Endothelial
cell

Shear
stress

¢hannel

./ ¥ .

+CaM Slatins, |

‘ " NADPH hormone/s
L-arginine | BH. 'V »F@Ba
ADMA == ‘_\_ eNOS 4~ mRNA 1| eNOS gene

/ ~/+
e b 3 Hormones
Caveolin-1=¥ * £ Glycosylation

— = inhibition
= gclivation

Acta Physiol 2009 196, 193-222
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8 months before

30 y/o/ Hlspamc
- type 2 DM male
4 Alc 8.5
Obese

% HDL low
~ High triglycerides
Blopsy proven
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Post test



PATIENT PRESENTS WITH STRONG ANGINA HISTORY WITHOUT
DIABETES AND ANGIOGRAM FINDING SIGNIFICANT COMPLEX
3 VESSEL DISEASE AND SYNTAX SCORE >22

[ 1. Patient has class 1 indication for CABG
2. Patient has equal indication for PCl or CABG without LM or proximal LAD
3. Patient should have global risk reduction and managed medically
4. Patient has a class Il A indication for PCI
5. Patient has class Il B for CABG




MRS SMITH PRESENTS WITH SYMPTOMATIC CAD AND IS FOUND
TO HAVE LAD DISEASE

. Patient has class 1 indication for CABG

. Patient has equal indication for PCl or CABG without LM
or proximal LAD both class 1

. Patient should have global risk reduction and managed
medically

. Patient has a class Il A indication for PCI

. Patient has class Il A for CABG




MR JONES PRESENTS TO CCU WITH EF < 15% AND >10%
MYOCARDIAL SEGMENTAL SCORE BY ECHO WHAT IS HIS
ANNUAL DEATH / MI PERCENTAGE

1V L:{84: 8 Noninvasive Risk Stratification ‘

High risk (>3% annual death or MI)
1. Severe resting LV dysfunction (LVEF <35%) not readily explained by noncoronary causes
0.5% 2. Resting perfusion abnormalities =10% of the myocardium in patients without prior history or evidence of M|

P
2. 1% 3, Stress ECG findings including 22 mm of ST-seqment depression at low workload or persisting into recovery, exercise-induced ST-segment elevation, or
LI exercise-induced VT/VF
3. 2% 4, Severe stress-induced LV dysfunction (peak exercise LVEF <45% or drop in LVEF with stress 210%)
4. >3% or morf} 5. Stress-induced perfusion abnormalities encumbering =10% myocardium or stress segmental scores indicating multiple vascular territories with
abnormalities
a'l_nually. a%e 6. Stress-induced LV dilation

7. Inducible wall motion abnormality (involving >2 segments or 2 coronary beds)
8. Wall motion abnormality developing at low dose of dobutamine (<10 mg/kg/min) or at a low heart rate (<120 beats/min)

9. CAC score >400 Agatston units
10. Multivessel obstructive CAD (=70% stenosis) or left main stenosis (=50% stenosis) on CCTA
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