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ABSTRACT
In September 2024, the American College of Cardiology and 
American Heart Association updated their 2014 guidelines 
on perioperative cardiovascular evaluation and management 
of patients undergoing noncardiac surgery. This comprehen-
sive document reinforces many previous recommendations 
and provides new evidence and expert opinion that is useful 
to the perioperative team, including information on risk 
assessment of ischemic heart disease and associated medical 
conditions, perioperative medications, cardiac devices, 
anesthesia, and monitoring. This overview summarizes the 
major concepts and changes in the new guidelines.

KEY POINTS
The update reinforces a stepwise approach and proposes 
a modifi ed algorithm for preoperative risk assessment and 
management.

Like earlier guidelines, the update suggests preoperative 
cardiac tests be used judiciously, ie, only when the results will 
change management.

Prophylactic revascularization is only indicated as it would 
be in the nonsurgical setting, ie, for acute coronary syndrome 
and left main coronary artery obstruction greater than 50%.

The guidelines stress a multidisciplinary team–based 
approach that includes patient preferences.

Very few patients undergoing noncardiac 
surgery need preoperative interventions 

such as coronary artery bypass grafting or percu-
taneous coronary intervention just to get them 
through surgery unless these procedures are 
otherwise indicated independent of the need 
for surgery. This has been an overriding theme 
of guidelines issued by the American College 
of Cardiology (ACC), American Heart Asso-
ciation (AHA), and several other professional 
organizations over the past 3 decades and 
continued in their latest version, issued in 
September 2024.1

This article highlights some of the key 
changes and recommendations of the new 
guidelines, how they differ from previous and 
other society guidelines, and ongoing chal-
lenges and unresolved issues facing physicians 
involved in perioperative care.

 ■ WHO WROTE THE GUIDELINES?

The original ACC/AHA guidelines for periop-
erative evaluation and management for non-
cardiac surgery were published in 1996 and 
updated in 2002, 2007, and 2014. In response 
to advances in preoperative evaluation and 
perioperative management for noncardiac sur-
gery, the ACC and AHA in conjunction with 
several other cardiovascular societies updated 
the guidelines in 2024.1
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 ■ WHAT ARE THE MAIN RECOMMENDATIONS?

The updated ACC/AHA guidelines1 include the fol-
lowing recommendations:

For preoperative risk assessment
Use a stepwise approach. The new guidelines 

contain a new algorithm. Figure 1 is a modifi cation 
of this algorithm that also includes additional items 
related to a patient with previously undiagnosed or 
untreated coronary artery disease, prior revasculariza-
tion, or recent cardiac test results.2

Determine timing and urgency of surgery. Defi -
nitions for timeframes to go to surgery were changed:
• Emergency: Previously meant the patient needed 

surgery within 6 hours; now it is less than 2 hours
• Urgent: Previously 6 to 24 hours; now 2 to 24 hours
• Time-sensitive: Previously 1 to 6 weeks; now up to 

3 months
• Elective: Previously meant surgery could be de-

layed up to 1 year; now it means indefi nitely.
Evaluate and treat unstable cardiac conditions. 

“Active cardiac conditions”—acute coronary syn-
drome, decompensated heart failure, and unstable 
arrhythmias—were included in the 2007 guidelines, 
removed from the 2014 algorithm (which was for 
coronary artery disease), but brought back in the 2024 
guideline. Severe valvular heart disease was included 
in a new category of risk modifi ers (see below). If the 
patient has one of these conditions, elective surgery 
should be postponed pending evaluation and treat-
ment for these conditions.

Estimate risk of major adverse cardiac events. 
The guidelines recommend combining clinical and 
surgical risk factors and using a calculator to determine 
whether the patient is at low risk (< 1%) or elevated 
risk (≥ 1%). The Revised Cardiac Risk Index (RCRI), 
Myocardial Infarction or Cardiac Arrest (MICA), and 
American College of Surgeons Surgical Risk Calcula-
tor (ACS-SRC) were recommended in 2014, but the 
2024 guidelines do not specify any particular calcula-
tor. Several others, including the American University 
of Beirut-HAS2 Risk Index, are listed.

Address risk modifi ers. This is a new step, ask-
ing about diseases associated with increased risk that 
need to be evaluated but are not included in most risk 
calculators:
• Severe valvular heart disease
• Pulmonary hypertension
• Congenital heart disease
• Percutaneous coronary intervention or coronary 

artery bypass grafting

• Recent stroke
• Cardiac implantable electronic device
• Frailty.

Assess functional status and exercise capacity. 
The algorithm still mentions a cutoff of 4 metabolic 
equivalents of task, below which a patient is consid-
ered to have poor functional capacity. However, how 
to accurately assess the patient’s activity level has 
changed.

In the Measurement of Exercise Tolerance Before 
Surgery (METS) study,3 clinician assessment of 
self-reported exercise capacity did not correlate with 
the number of metabolic equivalents achievable on 
cardiopulmonary exercise testing or predict postop-
erative complications, whereas a structured question-
naire—the Duke Activity Status Index (DASI)4—did 
predict complications. A DASI score higher than 34 
(of a possible 58.2 points) was associated with low 
risk.5 Because many patients have scores lower than 
34, Fleisher, in a subsequent editorial,6 suggested an 
option of using 25 points as another cutoff if you are 
willing to accept a slightly higher complication rate. 
Using the lower score as a cutoff would potentially 
avoid many unnecessary stress tests.

In contrast, data from the Basel Perioperative Myo-
cardial Injury (Basel-PMI)7 and the MET-Reevalua-
tion for Perioperative Cardiac Risk (MET-REPAIR)8 
trials demonstrated that a patient’s self-reported 
inability to climb 2 flights of stairs was associated with 
increased risk of postoperative cardiac complications 
and death. While this is noted in the text, it is not 
listed in the algorithm.

Consider using cardiac biomarkers. This is 
a new step in the algorithm. Natriuretic peptides 
(brain-type natriuretic peptide [BNP] or N-terminal 
pro–BNP [NT-proBNP]) or troponin may be consid-
ered for patients at elevated risk with poor exercise 
capacity going for elevated-risk noncardiac surgery to 
aid in the decision of whether to proceed to further 
cardiac testing. The ACC/AHA guidelines1 prefer 
BNP or NT-proBNP, whereas the European Society 
of Cardiology9 prefers troponin. If these values are 
normal (BNP < 92 ng/L, NT-proBNP < 300 ng/L as 
per the Canadian Cardiovascular Society guidelines10 
or possibly < 200 ng/L,11 or troponin ≤ the 99th per-
centile for the assay), the patient is at low risk and no 
further cardiac testing is indicated. If these levels are 
elevated, the team needs to discuss whether to pro-
ceed with surgery, order further testing, or consider 
other options.

 Order stress tests only if results will change 
management. This is one of the main themes of the 
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Figure 1. CAD algorithm.
ACS = acute coronary syndrome; ACS-SRC = American College of Surgeons Surgical Risk Calculator; BMS = bare-metal stent; CABG = coronary artery bypass 
grafting; CAD = coronary artery disease; CCTA = computed tomography angiography; DASI = Duke Activity Status Index; DES = drug-eluting stent; GDMT = 
guideline-directed medical therapy; ICA = invasive coronary angiography; MACE = major adverse cardiac event; METs = metabolic equivalent of task; MI = 
myocardial infarction; MICA = Myocardial Infarction or Cardiac Arrest; NT-proBNP = N-terminal brain-type natriuretic peptide; OR = operating room; PCI = 
percutaneous coronary intervention; RCRI = Revised Cardiac Risk Index; Rx = prescriptions; ULN = upper limit of normal

Reprinted from Cohn SL. Ischemic heart disease. In: Cohn SL, ed. Decision Making in Perioperative Medicine: Clinical Pearls. 2nd ed. McGraw Hill; 2025, 
with permission of McGraw Hill. Copyright 2025.
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guidelines. Stress testing is not indicated for patients at 
low risk, those going for low-risk surgery, or those with 
adequate exercise capacity. The guidelines recommend 
that stress tests be used judiciously, for the same indi-
cations as in the nonsurgical setting. If the results of 
further testing are significantly abnormal, once again 
a team discussion is necessary to decide whether to 
proceed to invasive coronary angiography and possible 
revascularization or consider a lesser surgical proce-
dure, nonsurgical options, or not proceeding to surgery.

Consider monitoring troponin after surgery in 
patients at high risk. This is a change from the 2014 
guidelines, which said troponin surveillance should 
be considered only in patients who had signs or symp-
toms of ischemia. Now if the patient is at high risk, 
postoperative troponins can be considered.

Prescribe guideline-directed medical therapy. 
Appropriate medical therapy to optimize the patient’s 
medical status is emphasized at multiple steps in the 
algorithm.

 Use a multidisciplinary team approach with 
shared decision-making. The guidelines emphasize the 
importance of communication and a team approach to 
decision-making.

For cardiac diseases other than coronary artery 
disease

Heart failure. Patients with heart failure are at 
increased risk of postoperative complications. Risk is 
higher still in those with heart failure with reduced 
ejection fraction and those with symptoms. Transtho-
racic echocardiography is indicated for new dyspnea 
or worsening symptoms, but not to routinely evaluate 
left ventricular function in patients without symp-
toms whose condition is clinically stable. Guideline-
directed medical therapy should be continued periop-
eratively unless contraindicated. An exception is 
sodium-glucose cotransporter inhibitors, which should 
be withheld for 3 to 4 days before surgery in patients 
with heart failure to reduce the risk of perioperative 
metabolic acidosis. 

 Valvular heart disease. Transthoracic echocardiog-
raphy is indicated for patients with known or suspected 
moderate-to-severe valvular heart disease. If a patient 
has no symptoms, their condition is clinically stable, 
and they have had an echocardiogram in the past year, 
it is not necessary to repeat it. Patients with severe val-
vular heart disease, in particular aortic stenosis, should 
be evaluated for possible valve replacement or repair 
before elective noncardiac surgery. If no intervention 
is indicated, they can proceed to surgery with appropri-
ate monitoring and medical therapy.

 Pulmonary hypertension and congenital heart 
disease. Management is complex and beyond the 
scope of this review. Consult a subspecialist.

 Blood pressure. Continue most antihypertensive 
agents. If blood pressure is 180/110 mm Hg or higher 
before the day of surgery, consider delaying surgery until 
it is under better control. The anesthesiologist should 
maintain an intraoperative mean arterial pressure of at 
least 60 to 65 mm Hg or systolic blood pressure of at 
least 90 mm Hg. 

Postoperative hypotension (mean arterial pressure 
< 60 or systolic blood pressure < 90 mm Hg) should be 
recognized and treated promptly. 

Recommendations for perioperative medical 
management

Beta-blockers. Continue them if the patient is 
already taking them. If there is a new indication to 
start a beta-blocker (eg, ischemia on a stress test), 
start it at least 8 days before surgery to assess tolera-
bility and dose titration, but do not start it on the day 
of surgery.

 Angiotensin-converting enzyme inhibitors and 
angiotensin receptor blockers. If the patient has 
been taking these drugs chronically for hypertension 
and their blood pressure is controlled, withholding 
them 24 hours before surgery may limit intraoperative 
hypotension. If the patient takes them for heart fail-
ure with reduced ejection fraction, it is reasonable to 
continue them perioperatively.

Clonidine. Do not start it before surgery; however, 
continue it if the patient is already taking it to avoid 
rebound hypertension.

 Statins. Continue statins in patients already tak-
ing them. If the patient is not already taking them, 
start them prophylactically for patients with an 
indication for them such as hyperlipidemia, diabetes 
mellitus, peripheral artery disease, or high 10-year 
cardiovascular risk.

 Sodium-glucose cotransporter inhibitors. With-
hold them 3 to 4 days (4 days for ertugliflozin) before 
surgery to minimize risk of euglycemic ketoacidosis. 

Timing of noncardiac surgery after percutaneous 
coronary intervention

After balloon angioplasty without a stent, delay 
noncardiac surgery for at least 14 days.

After drug-eluting stent placement for acute cor-
onary syndrome, elective noncardiac surgery should 
be delayed for at least 12 months. A 12-month delay 
between percutaneous coronary intervention and non-
cardiac surgery may also be appropriate for patients 
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undergoing complex drug-eluting stent placement 
(eg, bifurcation stents, long stent lengths, multivessel 
percutaneous coronary intervention). The European 
Society of Cardiology guidelines9 say that patients 
have a high risk of perioperative stent thrombosis if 
they have any of the following: history of recurrent 
myocardial infarction, history of stent thrombosis 
under antiplatelet therapy, reduced left ventricular 
ejection fraction (< 40%), poorly controlled diabetes, 
severely impaired renal function or on hemodialysis, 
recent complex percutaneous coronary intervention 
(ie, severely calcified lesion, left main percutaneous 
coronary intervention, chronic total occlusion, bifur-
cational [crush] technique, bypass graft percutaneous 
coronary intervention), stent malapposition, or resid-
ual dissection.

After drug-eluting stent placement for chronic 
coronary disease, it is reasonable to delay elective 
noncardiac surgery for at least 6 months.

After drug-eluting stent placement, time-
sensitive noncardiac surgery may be considered at 
least 3 months after percutaneous coronary interven-
tion if the risk of delaying surgery outweighs the risk 
of perioperative major adverse cardiac events, and as 
early as 1 month after stent placement for chronic cor-
onary disease in the European Society of Cardiology 
guidelines.9

After recent (≤ 30 days) placement of a bare-
metal or drug-eluting stent, elective noncardiac sur-
gery requiring interruption of 1 or more antiplatelet 
agents is harmful, posing a risk of stent thrombosis 
and ischemic complications.

Perioperative antiplatelet management after 
percutaneous coronary intervention
Continue aspirin perioperatively, if possible, consider-
ing bleeding risk and thrombotic risk, in all patients 
who have stents regardless of stent type or time of 
placement.

Continue dual antiplatelet therapy when possible if 
noncardiac surgery is required within 30 days of bare-
metal stent or 3 months of drug-eluting stent placement.

In patients with prior percutaneous coronary 
intervention on oral anticoagulant monotherapy that 
must be stopped preoperatively, consider substituting 
aspirin until the oral anticoagulant can be resumed.

If antiplatelet drugs need to be stopped before sur-
gery, stop prasugrel 7 days before, clopidogrel 5 days 
before, ticagrelor 3 days before, and aspirin 4 to 5 days 
before. Ticagrelor is the only reversible platelet inhib-
itor in this group.

Perioperative antiplatelet management with no 
prior percutaneous coronary intervention
If the patient is taking aspirin for secondary pre-
vention (because of chronic coronary disease, prior 
myocardial infarction, or cerebrovascular accident), it 
may be reasonable to continue it if the risk of cardiac 
events outweighs the risk of bleeding.

If the patient is taking aspirin for primary preven-
tion and not undergoing carotid surgery, it should be 
discontinued. If not on aspirin in these settings, initi-
ation of aspirin preoperatively is not indicated.

Bridging anticoagulation
Patients on warfarin. In patients with cardiovascular 
disease and high thrombotic risk who need to inter-
rupt their vitamin K antagonist (eg, warfarin), pre-
operative bridging with parenteral heparin (usually 
low-molecular-weight heparin) can be used. Peripro-
cedural bridging is not indicated in most patients due 
to increased risk of bleeding.

Patients on direct-acting oral anticoagulants. 
Patients who need to stop a direct-acting oral antico-
agulant preoperatively do not require bridging because 
these drugs have shorter half-lives than warfarin, and 
therefore the patient will be without full anticoagula-
tion for a shorter time. 

Other recommendations
The guidelines provide recommendations for preop-
erative management of blood glucose, anemia, sleep 
apnea, stroke, type of anesthesia, tranexamic acid, 
cardiac implantable electronic devices, pulmonary 
artery catheters, transesophageal echocardiography, 
and body temperature, as well as pain management, 
postoperative atrial fi brillation, and management of 
myocardial injury after noncardiac surgery, but it is 
beyond the scope of this review to discuss them.

 ■ WHAT IS DIFFERENT FROM PRIOR GUIDELINES?

The updated guidelines1 differ from previous versions 
on the following points:
• Differences in defi nitions of urgency and timing of 

surgery
• Use of a structured questionnaire or stair climbing 

to assess exercise capacity
• Inclusion of risk modifi ers
• Use of biomarkers to aid in decision-making for 

further cardiac tests
• Consideration of coronary computed tomography 

angiography as an alternative to pharmacologic 
stress testing

• Specifi c recommendations for revascularization 
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before surgery, ie, acute coronary syndrome and 
greater than 50% occlusion of the left main coro-
nary artery

• Consideration of postoperative troponin surveil-
lance in patients at high risk

• Medication management recommendations.

 ■ DO OTHER SOCIETIES AGREE OR DISAGREE?

The 2022 European Society of Cardiology guidelines9 
are similar in many ways to the ACC/AHA ones,1 
but they are more liberal in their recommendations 
for transthoracic echocardiography and stress tests. 
They also prefer preoperative troponin measurements 
rather than natriuretic peptides, whereas the ACC/
AHA guidelines prefer natriuretic peptides. They also 
note that after percutaneous coronary intervention, a 
patient can proceed to time-sensitive surgery after just 
1 month of dual antiplatelet therapy, as opposed to 
3 months in the ACC/AHA guidelines.

The 2017 Canadian Cardiovascular Society guide-
lines10 are very different from the ACC/AHA and 
European Society of Cardiology guidelines in that 
they specify using the Revised Cardiac Risk Index 
as the only validated calculator, recommend using 
preoperative BNP and NT-proBNP measurements as 
well as postoperative troponin and electrocardiograms 
for patients at increased risk, not recommending any 
cardiac tests (transthoracic echocardiography or 
stress tests), and withholding angiotensin-converting 
enzyme inhibitor and angiotensin receptor blocker 
medications at least 24 hours before surgery for all 
patients.

 ■ WHEN WOULD THE GUIDELINES NOT APPLY?

The 2024 ACC/AHA guidelines provide a framework 
to assist clinicians with cardiac evaluation and man-
agement for patients undergoing noncardiac surgery. 
However, they cannot address all clinical scenarios 
and nuances. For example, urgency of the surgery may 
force the clinician to deviate from standard treatment 
protocols, and high bleeding risks may result in stop-

ping antiplatelet therapy despite recommendations to 
continue it. Decisions need to be individualized, with 
the guidelines serving as the main clinical support tool.

Additionally, many of the ACC/AHA recommen-
dations are class 2, meaning that something may be 
considered or may be reasonable, giving the clinician 
the option to do something or not. Clinical experi-
ence and discussion with the surgical team and patient 
play a role in these decisions.

 ■ WHAT IS THE EXPECTED CLINICAL IMPACT?

The updated ACC/AHA guidelines provide a stream-
lined approach to the management of the patient under-
going noncardiac surgery. For those clinicians following 
the perioperative literature who have already incorpo-
rated data from various clinical trials since 2014, the 
new guidelines will most likely reinforce their practice. 
However, for those who were using the 2014 guidelines 
and unaware of newer studies, the updated algorithm 
represents a major change in terms of evaluating exer-
cise capacity, using preoperative biomarkers, and con-
sidering postoperative troponin surveillance. They also 
update the timing of surgery after percutaneous coronary 
intervention and management of antiplatelet therapy.

 ■ HOW WILL THIS CHANGE DAILY PRACTICE?

Following a stepwise approach, using a more structured 
questionnaire, and incorporating cardiac biomarkers 
in decision-making will hopefully lead to better risk 
assessment and minimize unnecessary stress tests. 
Appropriate medication management, careful atten-
tion to and treatment of hypotension, and vigilant 
postoperative monitoring and follow-up may improve 
outcomes. Incorporation of artifi cial intelligence and 
machine-learning may improve risk assessment, but 
future studies are needed to evaluate risk-reduction 
strategies. ■

 ■ DISCLOSURES
Dr. Cohn reports no relevant fi nancial relationships which, in the 
context of their contributions, could be perceived as a potential confl ict 
of interest.

 on May 1, 2025. For personal use only. All other uses require permission.www.ccjm.orgDownloaded from 

http://www.ccjm.org/


CLEVELAND CLINIC JOURNAL OF MEDICINE  VOLUME 92  • NUMBER 4  APRIL 2025  219

COHN

■ REFERENCES
1. Writing Committee Members, Thompson A, Fleischmann KE, et al. 

2024 AHA/ACC/ACS/ASNC/HRS/SCA/SCCT/SCMR/SVM guideline for 
perioperative cardiovascular management for noncardiac surgery: 
a report of the American College of Cardiology/American Heart As-
sociation Joint Committee on Clinical Practice Guidelines [published 
correction appears in J Am Coll Cardiol 2024; 84(24):2416]. J Am 
Coll Cardiol 2024; 84(19):1869–1969. 
doi:10.1016/j.jacc.2024.06.013

2. Cohn SL. Ischemic heart disease. In: Cohn SL, ed. Decision Making in 
Perioperative Medicine: Clinical Pearls. 2nd ed. McGraw Hill; 2025.

3. Wijeysundera DN, Pearse RM, Shulman MA, et al. Assessment of 
functional capacity before major non-cardiac surgery: an interna-
tional, prospective cohort study. Lancet 2018; 391(10140):
2631–2640. doi:10.1016/S0140-6736(18)31131-0

4. Hlatky MA, Boineau RE, Higginbotham MB, et al. A brief self-ad-
ministered questionnaire to determine functional capacity (the 
Duke Activity Status Index). Am J Cardiol 1989; 64(10):651–654. 
doi:10.1016/0002-9149(89)90496-7

5. Wijeysundera DN, Beattie WS, Hillis GS, et al. Integration of the 
Duke Activity Status Index into preoperative risk evaluation: a mul-
ticentre prospective cohort study. Br J Anaesth 2020; 124(3):
261–270. doi:10.1016/j.bja.2019.11.025

6. Fleisher LA. Preoperative evaluation in 2020: does exercise capacity 
fi t into decision-making? Br J Anaesth 2020; 125(3):224–226. 
doi:10.1016/j.bja.2020.05.053

7. Lurati Buse GAL, Puelacher C, Gualandro DM, et al. Association 
between self-reported functional capacity and major adverse cardiac
events in patients at elevated risk undergoing noncardiac surgery: a 
prospective diagnostic cohort study. Br J Anaesth 2021; 126(1):
102–110. doi:10.1016/j.bja.2020.08.041

8. Roth S, M’Pembele R, Nienhaus J, et al. Association between 
self-reported functional capacity and general postoperative 
complications: analysis of predefi ned outcomes of the MET-REPAIR 
international cohort study [published correction appears in Br J 
Anaesth 2024; 132(6):1346–1347]. Br J Anaesth 2024; 132(4):
811–814. doi:10.1016/j.bja.2024.01.003

9. Halvorsen S, Mehilli J, Cassese S, et al. 2022 ESC guidelines on cardiovas-
cular assessment and management of patients undergoing non-cardiac 
surgery [published correction appears in Eur Heart J 2023; 44(42):4421]. 
Eur Heart J 2022; 43(39):3826–3924. doi:10.1093/eurheartj/ehac270

10. Duceppe E, Parlow J, MacDonald P, et al. Canadian Cardiovascular 
Society guidelines on perioperative cardiac risk assessment and 
management for patients who undergo noncardiac surgery [pub-
lished correction appears in Can J Cardiol 2017; 33(12):1735]. Can J 
Cardiol 2017; 33(1):17–32. doi:10.1016/j.cjca.2016.09.008

11. Duceppe E, Patel A, Chan MTV, et al. Preoperative N-terminal pro-B-type 
natriuretic peptide and cardiovascular events after noncardiac surgery: a 
cohort study. Ann Intern Med 2020; 172(2):96–104. doi:10.7326/M19-2501

Address: Steven L. Cohn, MD, Professor Emeritus, University of Miami 
Miller School of Medicine, 1120 NW 14th Street, CRB-1140, Miami, FL 
33136; scohn@med.miami.edu

 on May 1, 2025. For personal use only. All other uses require permission.www.ccjm.orgDownloaded from 

http://www.ccjm.org/

