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PCI
CLASS | INDICATIONS

High risk NSTE ACS
STEMI, especially with shock or HF
STEMI, ineligible for fibrinolysis

Rescue after failed fibrinolysis w/shock, HF

After successful fibrinolysis for recurrent Ml,
spontaneous or provocable ischemia

Post-CABG ischemia, especially < 30 days




ELECTIVE PC]
CLINICAL CLASS IIl INDICATIONS

Asymptomatic / CCS 1 or 2: small area of at-
risk viable myocardium

CCS 3, no medical therapy, small area at risk

Low likelihood of technical success
High morbidity/mortality risk

Lesion severity < 50% (FFR > 0.75)
LMCA disease & eligible for CABG




PClI FOR NSTE ACS
CLASS Il INDICATIONS

* No high risk features, no trial of medical
therapy:
— small area at risk

ow likelihood of success

nigh morbidity/mortality risk

_esion severity < 50%

| MCA disease & eligible for CABG




PCl FOR STEMI
CLINICAL CLASS IIl INDICATIONS

Elective PCI of non-infarct artery at time of
primary PCI

> 12 hours after onset of symptoms, stable

Rescue PCI, stable without active ischemia
Immediate PCI after full dose fibrinolytic

PCI of occluded IRA > 24 hours after
STEMI, stable patient




Mechanisms of Restenosis after Stent Implantation an

Targets of Therapy with Sirolimus and Paclitaxel

Stent implantation
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RESTENOSIS
RISK FACTORS

Diabetes
ACS
Prior restenosis

LMCA, proximal LAD
Long length

Small caliber

TO

Bifurcation




Improved Rates of Restenosis
In-stent Neointimal Hyperplasia
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IN-STENT RESTENOSIS
TREATMENT

 Brachytherapy (SCRIPPS, WRIST,
GAMMA-1)

— Gamma > Beta

— Limitations
— ? Obsolete

* Restenting
— DES preferred




BENESTENT
BMS vs. POBA

Serruys P et al. N Engl J Med 1994:331:489-495



BMS vs. DES



BMS vs. DES



SIRIUS Trial: 2 Year Event - Free Survival Curves
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Bare-Metal Stent Thrombosis
30-day Rates
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1. Schatz RA et al. Circulation. 1991;83:148-61. 2. Fischman DL et al. N Engl J Med. 1994;331:496-501. 3. Colombo A et al.
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Stent Thrombosis
Early Discontinuation of Anti-platelet Therapy

29.0%
Overall stent thrombosis = 1.3% ( P=0.09, N=2229)
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Unstable  Thrombus  Diabetes Unprotected  Bifurcation  Renal Prior Premature
angina left main failure brachy Rx  antiplatelet
discont’d

lakovou et al. JAMA. 2005;293:2126.




Kaplan-Meier Curves for the Survival of Patients wit  hout
Stent Thrombosis as Defined by the ARC



Cumulative Incidence of Stent Thrombosis at 4 Years after Implantation of
FDA-Approved Drug-Eluting Stents, According to Defi nitions Used in Trial
Protocol versus ARC Definite or Probable Categories



Event-free Survival in a Propensity-Score-Matched C ~ ohort of Patients
Who Received a Drug-Eluting Stent or a Bare-Metal S  tent



Sirolimus Paclitaxel



DISTAL EMBOLIC PROTECTION

* To prevent no-reflow,
Ml

Established use for
SVGs, carotids,
renals

Not established for
routine use In primary
PCI for STEMI

Stone G et al. JAMA. 2005;293:1063-1072
Baim DS et al. Circulation. 2002;105:1285-90




QUESTION 1

A 64 year old man with diabetes and prior
Inferior STEMI undergoes LAD PCI for
treatment of accelerated angina. Vessel
size Is 3.5 mm; lesions length is 12 mm.
He has a large pedunculated L colon polyp
for which surgery has been advised.




QUESTION 1

Which of the following strategies would you
recommend In addition to aspirin?

A. POBA, colon surgery in 1 week

B. BMS, clopidogrel for 30 days, colon
surgery 1 week later

C. SES, clopidogrel for 42 days, colon
surgery 1 week later

D. PES, clopidogrel for 60 days, colon
surgery 1 week later
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PCI
Anti-Platelet Therapy

o Aspirin
— For patients already taking aspirin, give 75-
325 mg prior to PCI
— For patients not on aspirin, give 300-325 mg

at least 2 hours and preferably 24 hours
before PCI

— After PCI, give 162-325 mg daily up to 1
month for BMS, 3 months for SES, and 6
months for PES*

— Then, 75-162 mg daily for life

PCI Guidelines
*Aspirin dose can be decreased if bleeding becomes an issue




PCI
Anti-Platelet Therapy

e Clopidogrel
— Loading dose 600 mg before or at time of PCI

— Consider 300 mg loading dose if PCI
performed 12-24 hours after fibrinolysis

— For all BMS patients, 75 mg daily for at least
30 days and ideally up to 12 months

— For all DES patients, 75 mg dally for at least
12 months in absence of high risk of bleeding

— Consider 75 mg daily indefinitely for patients
who have had brachytherapy

PCIl Guidelines










CREDO

Effect of Timing of Loading Dose
28 Day Endpoint—Death, MI, UTVR

0
SUEIERL) PT-Clopidogrel No-PT
PT-Clopidogrel * No-PT* N Better Better

RRR -13.4
P=NS

310 <6 hrs 7.9 . N

6 to 24 hr 5.8 ] RRR 38.6
P=0.05

Overall CREDO Results — RRR 18.5
P=0.23

I I |
PT= Pretreatment . 0.6 0.8 1.0 1.2

UTVR= urgent target vessel revascularization Hazard ratio (95% ClI)

* Plus ASA and other standard therapies
Steinhubl S et al, JAMA. 2002;288:2411-2420.




CREDO

Long-term Benefits of Clopidogrel in PCI
Patients

1 year results
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PCI
Anti-Platelet Therapy

 Alternatives to clopidogrel
— Ticlopidine
— Cilostazol




PCI
Anti-Platelet Therapy

o 2B/3A antagonists
— “Upstream” (TACTICS-TIMI 18)
— At time of PCI
— Assess bleeding risk; adjust for CKD*

* tirofiban, eptifibatide




lIb/Illa Inhibitors iIn PCI and ACS

Death/MI at 30 Days

Trial \ Odds Ratio & 95% CI Placebo lIb/llla

EPIC 2,099 10.1% 7.0%

IMPACT-Il 4,010 8.4% 7.1%
EPILOG 2,792 9.1% 4.0%

CAPTURE 1,265 9.0% 4.8%
RESTORE 2,139 6.3% 5.1%

EPISTENT 2,399 10.2% WA

PRISM 3,231 7.0% 5. 7%

PRISM PLUS1,570 11.9% 8.7%
PARAGON 2,282 11.7%  11.3%
PURSUIT 10,948 0.79 (0.73, 15.7%  14.2%

Overall 30,336 0.85) 11.1% 9.0%
p<10

0 2

lIb/llla Better 1 Placebo Better
Topol EJ Lancet 1999;353:227-231.




PCI
Anti-Thrombin Therapy

« Unfractionated Heparin

— In patients who do not receive a 2B/3A
antagonist

* Weight adjusted bolus (70-100 U/kg) to achieve
ACT of 250-300 sec with HemoTec and 300-350
sec with Hemochron

— In patients who receive a 2B/3A antagonist

* Weight adjusted bolus (50-70 U/kg) to achieve an
ACT of 200 sec with either device

— Not recommended after PCI

PCIl Guidelines




PCI
Anti-Thrombin Therapy

e LMWHS

— For patients who have received enoxaparin

o If last dose received 8-12 hours before PCI, give
0.3 mg/kg IV before PCI

e |f last dose received within 8 hours, no additional
therapy is needed

— For patients treated with fondaparinux
* Give UFH according to prior guidelines

PCIl Guidelines




PCI
Anti-Thrombin Therapy

 Alternatives to heparin (HIT, advanced
CKD)

— Bivalirudin (REPLACE-2 Trial)
— Argatroban




PCI
HIGH RISK LESIONS

Diffuse (length > 2cm)
EXxcessive tortuosity of prox segment
Extremely angulated segment (> 90 ©)

Chronic TO (> 3 months)
Inabllity to protect major side branch
Degenerated SVG




PCI
COMPLICATIONS

Bleeding: groin, retroperitoneal
A-V fistula; false aneurysm

Closure device thrombosis, migration

Coronary artery perforation, tamponade
Enzyme elevation; Ml

Need for emergency CABG







Completed Coronary Bypass Operation

Lytle B. N Engl J Med 2004;351:2262-2264




CABG
CLASS | INDICATIONS

e Asymptomatic, “mild angina”
— LMCA disease
— LMCA-equivalent disease
— 3VD, especially with EF < 0.50

e Chronic stable angina
— LMCA, LMCA-equivalent, & 3VD

— 2VD, proximal LAD involvement, EF < 0.50 or
demonstrable ischemia

— 1 or 2VD w/o LAD involvement, but large area of
jeopardy and high risk non-invasive features

— Medically refractory angina

CABG Guidelines 2004




CABG
CLASS | INDICATIONS

 NSTE ACS
— LMCA disease
— LMCA-equivalent disease
— PCI not possible or predictably sub-optimal

« STEMI

— Failed primary PCI, unstable
— Persistent, recurrent ischemia, PCI not feasible
— At time of VSD or MR repair
— Shock, PCI not feasible, appropriate candidate

 Life threatening ventricular arrhythmias
— LMCA, LMCA-equivalent, 3VD

CABG Guidelines 2004




CABG
CLASS | INDICATIONS

o After failed PCI

— Ongoing ischemia, threatened occlusion,
significant myocardium at risk

— Hemodynamic compromise

CABG Guidelines 2004




CABG
CLASS Il INDICATIONS

e Chronic stable angina

— 1 or 2VD, Iinadequate trial of medical therapy,
small area at risk or no objective iIschemia

— Coronary stenoses < 50-60%, no ischemia

— Coronary stenoses < 50%, stable
e STEMI

— Persistent ischemia, small area at risk, stable

— Successful epicardial reperfusion but porr
microvascular flow

CABG Guidelines 2004




CABG
CLASS Il INDICATIONS

e Poor LV function
— No active ischemia, limited or no viability

o After failed PCI

— No active ischemia
— Inability to revascularize

CABG Guidelines 2004




e Class
— Prop

CABG
POST-OPERATIVE AF

I
hylactic beta-blocker

— AV nodal blocking agents to slow rate

e Class

— Prop
— lbutil
— Antit
e Class
— Prop

lla

hylactic amiodarone for high risk
iIde, DCCV as Iindicated
nrombotic therapy as indicated

Ib

nylactic low dose sotalol
AF Guidelines, 2007 Update

CABG Guidelines 2004




CABG SURGERY
RISK FACTORS

AGE
GENDER
LVEF < 0.40

URGENT/EMERGENT OR RE-OP
PAD, DIABETES, CKD

COPD

OBESITY

NORTHERN NEW ENGLAND CV
DISEASE STUDY GROUP




OUTCOME FOLLOWING CABG
DEATH

WOMEN MEN

STS DATABASE (1997) 3.9 % 2.3 %
NCN DATABASE (1993-99)2 5.3 % 2.9 %

RISK FACTORS

AGE, HTN, DM, HF
BODY SIZE 1. WWW.CTSNET.ORG

2. VACCARINO V ET AL.
CIRCULATION 2002 (RAPID ACCESS
2/18/02)




IN-HOSPITAL MORTALITY
AFTER CABG

9.0
P <0.001 8.3

B \Women
O Men

<50 50-59 60-69 70-79 80+
VACCARINO V ET AL CIRCULATION 2/18/02




Incidence of Stroke after Various Surgical Procedures



Mechanisms of Perioperative Stroke



Risk Factors for Perioperative Stroke



Model for Predicting the Risk of Stroke among Patie  nts Undergoing CABG



CABG
NEUROCOGNITIVE DECLINE

Subsequent Advances
«Off-Pump CABG (~20%)

*Epi-aortic probes
eAnastomotic connectors

eAnesthesia

N=261. Duke 1989-93 °Perfusion

~ 50% of patients suffer Anti-inflammatory
neurocognitive decline? agents, statins

NEJM 2001; 344: 395




QUESTION 2

A 54 year old right-nanded man with 3 VD and EF
0.48 is scheduled for CABG surgery. He has an
abnormal left Allen’s test and bilateral LE venous
varicosities with healed venous ulcers.

In addition to the left IMA, which of the following
bypass conduits is appropriate for use?

A. right IMA

B. right radial artery

C. left radial artery

D. right greater saphenous vein
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CABG
PATENCY RATES

1Yr 5 Yrs 10 Yrs
(%)
Left IMA > 05 > 90 > 90

Radial Artery ~ 90* ~ 85+ ?

SVG 85-90 70-80  50-60

* “string sign” in ~ 7% “patent grafts”

Lytle B NEJM 2004; 351: 2262
Gardner T Circulation 2007; 115:678




OFF-PUMP CABG

End point Off-pump  On-pump
(N=245) (N=245)

Mortality (%) 6.5 11.4 0.058
Re-op bleeding (%) 0.4 3.3 0.04
CVA (%) 1.6 5.7 0.03
ICU LOS (d) 2.8 4.6 0.001
ALOS (d) 7 9 < 0.001
No comp. (%) 92.2 80.0 < 0.001

* Propensity matched-pairs analysis

* N=985 pts. with aortic ATHS by intra-op TEE Sharony R etal. AATS May 2003




Rates of Graft Patency in Each Territory in the On-Pum p
and Off-Pump Groups



Kaplan-Meier Estimates of Survival Free from Stroke , Myocardial
Infarction, and Repeated Coronary Revascularization



Freedom from Revascularization Survival



OFF VS. ON PUMP CABG

Findings favoring OPCAB
» Probably less bleeding
» Probably less renal dysfunction

* Probably less short-term neurocognitive dysfunction, especially
If aorta is calcified

» Possibly shorter overall length of hospital stay

Findings favoring on-pump CABG

* Less technically demanding

» Shorter "learning curve"

» Possibly better long-term graft patency

» Easier to graft posterior (circumflex) bypass targe ts

» Probably more bypass grafts constructed .
AHA Scientific Statement 2007




CABG
SECONDARY PREVENTION

Aspirin (VKA therapy as indicated)
Lipid lowering therapy
Beta-blockers

Ace-inhibitors
ICDs (timing)
Beta-blockers, ACE-I/ARBSs




QUESTION 3

A 68 year old man with diabetes returns to see you 2
weeks after CABG with bilateral IMAs. He reports
low grade fever (100.5), poor appetite, dyspnea, and
chest pain.

There Is an area of erythema and warmth over the

lower third of his chest incision with scant drainage.
Blood pressure is 124/82 without paradox. Venous
pressure is ~ 10 cm with a positive Kussmaul’s sign.
Breath sounds are diminished at the bases. Heart
sounds are distant with a faint rub. He has 1+ edema
of both LE’s, but left calf tenderness at site of vein

harvest.




QUESTION 3

To clarify the diagnosis and direct therapy,
which of the following studies would you
order?

A. Lower extremity venous ultrasound
B. TEE

C. Chest CT with contrast

D. Tagged WBC study
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PCIl vs. CABG




Treatment of CAD



CABG vs PTCA
3 YEAR MORTALITY

CABG BETTER PTCA BETTER

1VD, NO LAD
1VD, LAD

1VD, PROX LAD
2VD, NO LAD
AVAD I WAND)

AVAD RN = 2{0) QG W:\D,
3VD, LAD

3VD, PROX LAD

-1 Ln 1
NY STATE, 1993-95 Hannan EL, et al. JACC 1999; 33: 63.







Survival D/CVA/MI

D/CVA/MI/Revasc Revasc



SYNTAX

Patients with severe three-vessel disease or left m  ain (LM) disease
were randomized to either CABG or DES-PCI with pacl itaxel-eluting stents

Results

« MACCE was significantly lower in CABG arm
compared with PCI (12.1% vs. 17.8%, p =
0.0015), especially for diabetics (p = 0.0025)

Significant in the need for repeat
revascularization in CABG arm (p = 0.0001)

Death and MI were similar; CVA with CABG (p
=0.003)

Conclusions

» CABG was associated with fewer repeat
revascularizations compared with DES-PCI in
patients with LM or three-vessel disease, but a
higher rate of stroke
* No difference in death, MI, or thrombosis
Repeat
revascularization * Diabetics are especially more likely to benefit with
CABG compared with DES-PCI

DES-PCI
(n = 903)

Presented by Dr. Patrick Serruys at ESC 2008




Rates of Revascularization within 18 Months after | nitial
Procedure



Adjusted Curves for Long-Term Survival and Survival Free from
Myocardial Infarction According to the Number of Di seased Vessels



Hazard Ratios for Death and for Death or Myocardial Infarction after CABG and after
Treatment with a Drug-Eluting Stent, Accordingto N umber of Diseased Vessels



