
MHIF Cardiovascular Grand Rounds | 
April 11, 2022

1 of 25



MHIF Cardiovascular Grand Rounds |
April 11, 2022

The 2021 Coronary 
Revascularization Guidelines

Updates and Controversies
Madeline Mahowald, MD

April 11, 2022

1

2

2 of 25



MHIF Cardiovascular Grand Rounds |
April 11, 2022

Objectives

1. List Class I indications for revascularization
2. Describe findings from the ISCHEMIA trial and how 

results influenced guidelines
3. Highlight changes in class of recommendation

Replaces the following ACC/AHA guideline 
documents

• Replace/retire 2011 PCI guidelines
• Replace/retire 2011 CABG guidelines
• Replace/retire sections of 2012 SIHD guidelines
• Replace/retire sections of 2013 STEMI guidelines
• Replace/retire sections of 2014 NSTE-ACS guidelines
• Replace/retire 2015 update in PCI in STEMI guidelines
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Outline
Acute coronary syndromes
• STEMI
• Non-STEACS

Stable ischemic heart disease/chronic coronary syndromes
• EF ≤ 35%
• EF > 35%
• Left main 

Technical considerations
• PCI
• CABG

Defining Lesion Severity
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Les ion  Sever i ty

Coronary 
Physiology

(Class 1)

In patients with angina 
or an anginal 
equivalent, 
undocumented 
ischemia, and 
intermediate stenoses, 
the use of FFR or iFR is 
recommended to 
guide the decision to 
proceed with PCI.

Coronary 
Physiology

(Class 3: 
No Benefit)

In stable patients 
with intermediate 
stenoses and FFR 
>0.80 or iFR >0.89, 
PCI should not be 
performed.

IVUS
(Class 2a)

In patients with 
intermediate stenosis 
of the left main artery, 
IVUS is reasonable to 
help define lesion 
severity.

SYNTAX Score
(Class 2b)

In patients with 
multivessel CAD, an 
assessment of 
complexity, eg the 
SYNTAX score, may be 
useful to guide 
revascularization. 

Coronary 
Angiography

Significant stenosis: 
>70% for non‐LMT and 
>50% for LMT.

Intermediate stenoses 
(40‐69%) generally 
warrant additional 
investigation.

No cutoffs for lesion 
length used to classify 
severity.

Revascularization in Acute 
Coronary Syndromes

7

8

5 of 25



MHIF Cardiovascular Grand Rounds |
April 11, 2022

Revascularization of Infarct Artery in STEMI to Improve 
Survival/Clinical Outcomes

Patient with 
STEMI

PCI if…

• ischemic symptoms for <12 hr (1) 

• failed reperfusion after lytics, then rescue PCI (1) 

• cardiogenic shock or hemodynamic instability (1)

• 3‐24 hr after lytics with PCI intent (2a)

• stable &12 to 24 hr after symptom onset (2a)

• ongoing ischemia, HF, or arrhythmia (2a)

Asymptomatic stable STEMI w/ total occlusion >24 hr after 
symptom onset & no severe ischemia, PCI should not be 
performed.  (3:No Benefit)

CABG if…

• mechanical complications:
– ventricular septal rupture
– papillary muscle infarction or rupture
– free wall rupture (1)

• cardiogenic shock or hemodynamic instability (1)

If PCI is not feasible or successful, with a large area of 
myocardium at risk (2a)

Emergency CABG should NOT be performed after failed 
primary PCI unless large ischemic territory and absent no‐
reflow state or poor distal targets. (3:Harm)

Revascularization of Non–Infarct-Related Coronary Artery Lesions 
in STEMI 

Patients without significant 
comorbidities with large non‐
infarct vessels

In selected 
hemodynamically stable 
patients with STEMI and 
…

multivessel disease, after successful 
primary PCI, staged PCI of a significant 
non‐infarct artery stenosis is 
recommended. (Class 1)

low‐complexity multivessel disease, PCI of a 
non‐infarct artery stenosis may be 
considered at time of primary PCI to reduce 
cardiac events. (Class 2b)

In STEMI…

in selected patients with complex 
multivessel non‐infarct artery disease, after 
successful primary PCI, elective CABG is 
reasonable. (Class 2a)

complicated by cardiogenic shock, routine PCI of a 
non‐infarct artery at time of primary PCI should 
NOT be performed due to higher risk of death or 
renal failure. (Class 3:Harm)
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2013 ACCF/AHA Guidelines for Management of STEMI

O’Gara PT, et al. Circulation, 2013.

IIb
COMPLETE trial

Timing of Invasive Strategy in NSTE-ACS 

NSTE‐ACS

Cardiogenic shock
Refractory angina or 

hemodynamic 
instability

At high risk 
(e.g., GRACE score* 
>140) for clinical 

events

Initially stabilized 
patients at 

intermediate or low 
risk for clinical events

Immediate 
invasive 

strategy (1)

Early invasive 
strategy within 
24 hours (2a)

Invasive strategy 
with intent to 

perform 
revascularization 
before hospital 

discharge 
(2a)

Guiding Principle: 
Revascularization in 
the context of NSTE‐
ACS should consider 
clinical stability, risk 
of recurrent event(s), 
coronary anatomy, 
and degree of 

myocardium at risk.
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Collet JP, et al. Eur Heart J, 2021.

Revascularization 
in Stable Ischemic 
Heart Disease
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Class I indications for 
Revascularization in SIHD
1. Refractory symptoms

2. CABG for survival in severe 
LM disease

3. CABG for survival in severe 
multivessel disease with EF 

<35%

Velazquez EJ, et al. New Engl J Med, 2016.

Surgical Treatment for 
Ischemic Heart Failure –

Extension Study 
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International Study of Comparative Health Effectiveness 
with Medical and Invasive Approaches

• At least moderate-severe ischemia on stress tests with imaging or 
severe ischemia on exercise stress tests
• Primary outcome: composite of CV death, MI, or hospitalization for 

UA, HF, or resuscitated cardiac arrest
• Secondary outcomes: composite of CV death or MI, angina-related 

QOL
• Exclusion criteria

• Recent ACS
• CKD (eGFR<30)
• Stage III-IV HF
• Medically refractory angina
• Unprotected left main disease 

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

Initial Invasive or 
Conservative Strategy 

for Stable Coronary 
Disease

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

Time-to-Event 
Curves for the 

Primary Composite 
Outcome and Other 

Outcomes.
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Lawton, J. S. et al. 2021 ACC/AHA/SCAI Guideline for Coronary Artery Revascularization. Circulation.

Revascularization Approach to Reduce Cardiovascular Events in 
SIHD Compared with Medical Therapy

COR RECOMMENDATIONS

2a
In patients with SIHD and multivessel CAD appropriate for either CABG or PCI, revascularization is 
reasonable to lower the risk of cardiovascular events such as spontaneous MI, unplanned urgent 
revascularizations, or cardiac death. 

Revascularization Approach to Improve Symptoms 
COR RECOMMENDATIONS

1
In patients with refractory angina despite medical therapy and with significant coronary artery stenoses 
amenable to revascularization, revascularization is recommended to improve symptoms.

Abbreviations: CABG indicates coronary artery bypass grafting; EF, ejection fraction; LAD, left anterior descending 
artery; LVEF, left ventricle ejection fraction; PCI, percutaneous coronary intervention; and SIHD, stable ischemic heart 

disease. 
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Complex

Severe 
tortuosity

Heavy 
calcium

Complex 
bifurcation

Trifurcation 
lesion

Aorto‐
ostial 

stenosis

Thrombus

Meta-analysis of NOBLE, 
EXCEL, PRECOMBAT, 

SYNTAX

“…among patients with LM CAD 
that had low-to-intermediate 

coronary anatomical complexity,
there was no statistically significant 

difference in long-term mortality 
between PCI and CABG, although a 

Bayesian approach suggested a 
difference favouring CABG probably 
exists, which is more likely than not 

less than 0·2% per year.”

Sabatine MS, et al. Lancet, 2021.
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Procedural Considerations 
in PCI

General Procedural Issues for PCI: 
Procedure Considerations

Vascular Access Stent Selection Intravascular Imaging

, target vessel revascularization.

PCI in ACS

30‐day rates:

Death

Non‐fatal MI and 
CVA

Non‐major 
bleeding

Radial Approach (I)

PCI in SIHD

30‐day rates:

Bleeding

Vascular 
complications

Significant reduction in:

MI

Restenosis

Acute stent thrombosis

DES should be used in 
preference to BMS 

(Class I)

LM/complex coronary 
stenting

Mechanism of stent failure

Lesion preparation

Stent sizing and expansion

Evaluate complications

IVUS,OCT can be useful for 
guidance (2a)

Compared with angiographic‐
guided PCI at 3 years, decreased 

MACE, TVR, TLR
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Charito M, et al. Catheter Cardiovasc Interv, 2021.

Meta-analysis of 31 trials 
(all comers) via radial 
compared to femoral 

access 

Radial – survival 
advantage (OR 0.74, 95%CI 

0.61-0.89)

Meta-analysis of 31 trials 
of angiogram via radial 
compared to femoral 

access 

Radial - LESS major 
bleeding (OR 0.53, 95%CI 

0.42-0.66)

Charito M, et al. Catheter Cardiovasc Interv, 2021.
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Charito M, et al. Catheter Cardiovasc Interv, 2021.

Meta-analysis of 31 trials 
of angiogram via radial 
compared to femoral 

access 

No significant difference in 
MI (radial OR 0.90, 95%CI 

0.79-1.04)

Charito M, et al. Catheter Cardiovasc Interv, 2021.

Meta-analysis of 31 trials 
of angiogram via radial 
compared to femoral 

access 

No significant difference in 
CVA (radial OR 1.11, 95%CI 

0.76-1.64)
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General Procedural Issues for PCI: Hemodynamic Support

Lawton, J. S. et al. 2021 ACC/AHA/SCAI Guideline for Coronary Artery Revascularization. Circulation.

General Procedural Issues for PCI

Hemodynamic Support

COR RECOMMENDATIONS

2b
Elective placement of a hemodynamic support device, 
such as Impella or IABP, may be reasonable as an 
adjunct to PCI in select high‐risk patients 

RCT showed no benefit in the 
composite outcome of death, MI, CVA 
or repeat revascularization

Abbreviations: CTO indicates chronic total occlusion; CVA, stroke; IABP, intra‐aortic balloon pump; MI, myocardial infarction; 
PCI, percutaneous coronary intervention; QOL, quality of life; and RCT, randomized controlled trial. 
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Chronic Total 
Occlusions

Chronic Total Occlusions

2011 ACCF/AHA/SCAI 
Guidelines for PCI

“PCI of a CTO in patients with 
appropriate clinical indications 
and suitable anatomy is 
reasonable when performed by 
operators with appropriate 
expertise.” (Class 2a)

Current Guidelines

“In patients with suitable 
anatomy who have refractory 
angina on medical therapy, 
after treatment of non-CTO 
lesions, the benefit of PCI of a 
CTO to improve symptoms is 
uncertain.” (Class 2b)
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DECISION-CTO

Lee SW, et al. Circulation, 2019.

RCT with composite endpoint:
Death, MI, CVA, any 
revascularization 

EUROCTO

Werner GS, et al. Eur Heart J, 2018.

RCT with primary endpoint 
change in health status assessed 

by SAQ
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EXPLORE

Henriques JPS, et al. J Amer Coll Cardiol, 2016.

RCT in patients after primary PCI 
for STEMI: primary endpoint 

was change in LV 
function/dimension

Procedural Considerations 
in CABG
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Lawton, J. S. et al. 2021 ACC/AHA/SCAI Guideline for Coronary Artery Revascularization. Circulation.

Bypass Conduits in Patients Undergoing CABG

Radial artery 

Recommended in preference to 
a saphenous vein conduit to 

graft the second most 
important, significantly 

stenosed, non–LAD vessel 
(Class 1)

IMA (prefer left)

To LAD (Class 1)

BIMA 

Improves 
long‐term 

outcomes when 
procedure is 
done by 

experienced 
operators 
(Class 2a)

Abbreviations: BIMA indicates bilateral internal mammary artery; IMA, internal mammary artery; LAD, left anterior descending; and SVG, saphenous vein graft.. 

What do the surgical societies 
think?
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Objection #1
• Class of recommendation downgrade from I to IIb for CABG to 

improve survival for 3v CAD and preserved EF
• Class of recommendation downgrade from I to IIa for CABG to 

improve survival for 3v CAD with mild-mod reduced EF

Sabik JF, et al. Ann Thorac Surg, 2021.

Objection #2
• Similar weight given to PCI 

and CABG for 
revascularization to 
decrease ischemic events

Objection #3
• COR I for radial, equivalent 

to LIMA and higher than 
BIMA

Sabik JF, et al. Ann Thorac Surg, 2021.
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Hot off the Press
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Fearon WF, et al. New Engl J Med, 2022.

FAME 3

FFR‐guided PCI vs CABG in pts 
with 3‐vessel CAD

Park TK, et al. J Am Heart Assoc, 2021.

Late survival benefit of 
CTO‐PCI compared with 
optimal medical therapy 

at 10 years

Single center registry, 
propensity score matched
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Thank you

47

25 of 25




