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Left Main and Multivessel Disease –

Practice Changes after ISCHEMIA 
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I DO PCI FOR A LIVING



HAS ISCHEMIA CHANGED PRACTICE 
FOR LEFT MAIN DISEASE?
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FOR MULTIVESSEL DISEASE

Non-left main disease
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FOR LEFT MAIN DISEASE, 
REVASCULARIZATION REMAINS THE 
PREFERRED STRATEGY

LEFT MAIN DISEASE WAS EXCLUDED



Bruschke AVG et al.  Circulation 1973; 47: 1154-63

5 YEAR MORTALITY WITH MEDICAL THERAPY ~ 50%



Yusuf S et al. Lancet 1994, 344, 563–570

CABG ↓ MORTALITY (VS. MEDICAL THERAPY) BY 68% IN LEFT MAIN DISEASE



Yusuf S et al. Lancet 1994, 344, 563–570

CABG ↓ MORTALITY (VS. MEDICAL THERAPY) BY 68% IN LEFT MAIN DISEASE

THERE HAS BEEN NO TRIAL OF 
MODERN MEDICAL THERAPY vs. 
REVASCULARIZATION FOR LEFT MAIN 
DISEASE

THIS IS HISTORICAL AND FAIRLY 
OBSOLETE DATA



Sabatine MS et al. Lancet 2021;398(10318):2247-2257 

All-cause mortality

MORTALITY SAME OR MARGINALLY ↓

SPONTANEOUS MI ↓

REPEAT REVASCULARIZATION ↓

STROKE ↑ 

HOW TO TREAT LEFT MAIN DISEASE



Neumann FJ et al. European Heart Journal (2019) 40, 87–165 Lawton JS et al. Circulation. 2022;145:e18–e114

“… for whom PCI can provide equivalent 
revascularization to that possible with 
CABG … “
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FOR IMPROVING PROGNOSIS
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PCI ALWAYS APPROPRIATE WHEN 
SYMPTOMATIC

FOR SYMPTOM RELIEF

HAS ISCHEMIA CHANGED PRACTICE 
FOR MULTIVESSEL DISEASE?



BENEFITS LIMITED TO THOSE WITH 
DAILY OR WEEKLY ANGINA (21% OF SUBJECTS)

DURABLE BENEFIT IN ↓ ANGINA

Spertus JA et al.  N Engl J Med 2020; 382:1408-1419



Al-Lamee R et al.  Lancet 2018; 391: 31–40

EXERCISE TIME ↑ EVEN AFTER SHAM PCI

DIFFERENCE BETWEEN PCI / SHAM GROUPS
NOT STATISTICALLY SIGNIFICANT~ 200 patients, single lesion

Primary EP : change in total exercise time



FOR IMPROVING PROGNOSIS

FOR SYMPTOM RELIEF

HAS ISCHEMIA CHANGED PRACTICE 
FOR MULTIVESSEL DISEASE?



PCI FOR MOST PATIENTS WITH 
STABLE CAD DOES NOT ALTER 
PROGNOSIS
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ENROLLED PATIENTS BEFORE ANGIOGRAPHY

MODERATE OR SEVERE ISCHEMIA

87% HAD LAD DISEASE

>75% HAD MULTIVESSEL DISEASE
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Adjusted Hazard Ratio = 0.93 (0.80, 1.08)

P-value = 0.34 

Subjects at Risk

CON 2591 2431 1907 1300 733 293

INV 2588 2364 1908 1291 730 271

6 months:

Δ = 1.9% (0.8%, 3.0%)

4 years:

Δ = -2.2% (-4.4%, 0.0%)

Absolute Difference INV vs. CON

Primary Outcome: CV Death, MI, hospitalization for UA, HF or 
resuscitated cardiac arrest

15.5%

13.3%

Maron DJ et al.  N Engl J Med 2020; 382:1395-1407
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Adjusted Hazard Ratio = 0.90 (0.77, 1.06)

P-value = 0.21 

Subjects at Risk

CON 2591 2453 1933 1325 746 298

INV 2588 2383 1933 1314 752 282

6 months:

Δ = 1.9% (0.9%, 3.0%)

4 years:

Δ = -2.2% (-4.4%, -0.1%)

Absolute Difference INV vs. CON

13.9%

11.7%
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4.8% 

Secondary Outcome: CV Death or MI

NO DIFFERENCE

MEDIAN FU 3.2 YEARS

Maron DJ et al.  N Engl J Med 2020; 382:1395-1407



Myocardial Infarction

OVERALL NO DIFFERENCE

↑ PROCEDURAL MI (INV)

↓ SPONTANEOUS MI (INV)

MEDIAN FU 3.2 YEARS

Maron DJ et al.  N Engl J Med 2020; 382:1395-1407



Hochman JS et al.  Circulation. 2023;147:8–19

NO DIFFERENCE IN TOTAL DEATH ↓ CV DEATH ↑ NON-CV DEATH



N=3739 for Prox LAD Y/N
N=2982 for # diseased vessels

High degree of baseline medical Rx optimization

NO SUBGROUP SHOWED A BENEFIT OF INVASIVE

Primary Outcome: Influence of subgroups

Maron DJ et al.  N Engl J Med 2020; 382:1395-1407

REVASCULARIZATON  DID NOT ALTER 
PROGNOSIS

NO MATTER HOW MUCH ISCHEMIA OR EXTENT 
OF CAD….



PCI FOR MOST PATIENTS WITH 
STABLE CAD DOES NOT ALTER 
PROGNOSIS

LEFT MAIN EXCLUDED

LOW EF  ≤ 35% EXCUDED



Perera D. et al.  N Engl J Med 2022;387:1351-60.

✓ EF ≤ 35% 
✓ Extensive CAD - BCIS score ≥ 6 (out of 12)
✓ Viability in at least 4 dysfunctional segments
✓ No recent MI (> 4 weeks)
✓ No acute decompensated CHF 
✓ No sustained ventricular arrhythmias

PCI vs. MEDICAL THERAPY

NO BENEFIT OF 
REVASCULARIZATION OVER 
MEDICAL THERAPY

MEDIAN FOLLOW-UP 41 MONTHS



Why was treating ischemia NOT prognostic?



Jafary FH et al. Curr Cardiol Rep. 2022 Aug;24(8):1059-1068



European Heart Journal (2019) 40, 87–165 Circulation. 2022;145:e18–e114.



European Heart Journal (2019) 40, 87–165
Circulation. 2022;145:e18–e114.

DOWNGRADE

LESS ISCHEMIA
CENTRIC



Conclusions – what’s changed after ISCHEMIA?

• Clinical practice for ACS has not changed 

• Clinical practice for left main disease has not changed → revascularize 

• Clinical practice for non left main disease HAS changed 
– Revascularization is still reasonable to ↓ symptoms 

– Revascularization does not improve prognosis in MOST patients 

– So an initial medical therapy approach is reasonable 

– CAUTION:  doesn’t mean revascularization is BAD, just means you can start with 
tablets

• Unanswered questions:
– Are the HIGHEST risk patients really medically manageable?

– Will left main disease be “medically treatable” in the future?

– What will the 10 year follow-up show?

– Low EF without much angina


