
Table 1. ESC 2022 GL on Noncardiac Surgery.  

 

Surgical risk estimate according to type of surgery or intervention. 

 

 
 

Bleeding risk according to type of non-cardiac surgery 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 2. ESC 2022 GL on Noncardiac Surgery.  

 

Recommendations for selection of surgical approach and impact on risk. 

Endovascular or video-assisted procedures should be considered for patients with high CV risk IIa 

B 

undergoing vascular or pulmonary surgery. 

 
Recommendations for all patients scheduled for non-cardiac surgery 

Accurate history and clinical examination in all patients scheduled for NCS   I C 

 

Perform a pre-operative risk assessment, ideally at the same time as the NCS is proposed.  I B 

 

If time allows, optimize guideline-recommended treatment of CVD and    I C 

CV risk factors before NCS. 

 

 
Recommendations for patients aged <65 years without signs, symptoms, or history of 

cardiovascular disease 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Recommendations for pre-operative assessment in patients with previously unknown murmur, 

angina, dyspnoea, or peripheral oedema 

 

 

 
 

c If BNP/NT-proBNP testing is unavailable, TTE should be considered. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Recommendations for patient information  

 

 

 

  

 

 

 

 

 

 

 

 

 



   
 

 Figure 1. ESC 2022 GL on Noncardiac Surgery. Pre-operative assessment before non-

cardiac surgery. 

 CV, cardiovascular; CVD, cardiovascular disease; ECG, electrocardiogram; N, no; NCS, non-cardiac surgery. Y, 

yes;  
 a CV risk factors: hypertension, smoking, dyslipidaemia, diabetes, family history of CVD.  
 b Biomarkers: hs-cTn T/I (Class I) and/ or BNP/NT-proBNP (Class IIa). If pathological, consult a cardiologist. 
 c Functional capacity based on Duke Activity Status Index (DASI) or the ability to climb two flights of stairs.  

 d For diagnostic and therapeutic efforts to be considered.  

 e Close follow-up after intervention and subsequent management of heart disease are advised. 

 

 

 

 

 



 

 



Figure 2. AHA/ACC 2024 GL on Noncardiac Surgery. Stepwise Approach to 

Perioperative Cardiac Assessment. 

*Cardiovascular risk factors: hypertension, smoking, high cholesterol, diabetes, women age >65 y; men 

age >55 y; obesity; family history of premature CAD. 

†Determining elevated calculated risk depends on the calculator used. Traditionally, RCRI >1 or a 

calculated risk of MACE with any perioperative risk calculator >1% is used as a threshold to identify 

patients at elevated risk. §Abnormal biomarker thresholds: troponin >99th percentile URL for the 

assay; BNP >92 ng/L, NTproBNP $300 ng/L.  

‡Conditions that pose additional risk for MACE. kNoninvasive stress testing or CCTA suggestive of 

LM or multivessel CAD.  

BNP indicates B-type natriuretic peptide; CABG, coronary artery bypass grafting; CAD, coronary artery disease; 

CCTA, coronary computed tomography angiography; CIED, cardiovascular implantable electronic device; CVD, 

cardiovascular disease; DASI, Duke Activity Status Index; ECG, electrocardiogram; GDMT, guideline-directed 

management and therapy; ICD, implantable cardioverter-defibrillator; LM, left main; MACE, major adverse 

cardiovascular event; METs, metabolic equivalents; NCS, noncardiac surgery; NT-proBNP, N-terminal pro b-type 

natriuretic peptide; RCRI, Revised Cardiac Risk Index; and URL, upper reference limit. 

 

 

 

 

Table 3. Duke Activity Status Index (DASI) 

 

 
The DASI score is calculated by adding the points of all performed activities together. 

The higher the score (range, 0-58.2), the higher the functional status. 

 

 

 

 

 

 



 

Table 4. Recommendations for frailty 

 

ESC 2022 GL on Noncardiac Surgery. Recommendations for pre-operative assessment 

of frailty and functional capacity. 

 

In patients aged ≥70 years and scheduled to undergo intermediate- or high-risk NCS, IIa B 

Frailty screening using a validated screening tool 

 

Adjusting risk assessments according to self-reported ability to climb two flights  IIa B 

of stairs in patients referred for intermediate- or high-risk NCS 

 

AHA/ACC 2024 GL on Noncardiac Surgery. Recommendations for frailty. 

 

In all patients >=65 years of age and in those <64 years with perceived frailty   2a B-NR 

who are undergoing elevated-risk NCS, preoperative frailty assessment using  

a validated tool for evaluating perioperative risk and guiding management 

 

 

Table 5. ESC 2022 GL on Noncardiac Surgery.  

 

Recommendations for pre-operative risk assessment—electrocardiography 

and biomarkers. 

 

 

Abnormal ECG: pathologicalQwave, ST-T wave changes, non-sinus rhythm, left bundle 

branch block. Abnormal pre-operative hs-cTn T/I: more than ULN. Age, sex, and known 

cardiac disease should also be considered when interpreting the pre-operative 

concentration. 

Abnormal BNP: ≥35 pg/mL; abnormal NT-proBNP: ≥125 pg/mL. BNP/NT-proBNP 

should be interpreted as quantitative markers of heart failure, and also take into 

account age, sex, obesity, and known cardiac disease. Please note that age, renal 

dysfunction, and obesity are important confounders in the age group in which 



measurement of BNP/NT-proBNP is recommended, while sex has less impact. 

BNP, B-type natriuretic peptide; CV, cardiovascular; CVD, cardiovascular disease; ECG, 

electrocardiogram; hs-cTn I, high-sensitivity cardiac troponin; hs-cTn T, high-sensitivity 

cardiac troponin T; NCS, non-cardiac surgery; NT-proBNP, N-terminal pro-BNP; ULN, 

upper limit of normal. 

 

Recommendations for transthoracic echocardiography 

 

 

d ≥125 pg/mL/35 pg/mL. 

 

Recommendations for stress imaging 

 

 

CABG, coronary artery bypass graft; CAD, coronary artery disease; ECG, 

electrocardiogram; LV, left ventricular; NCS, non-cardiac surgery; PCI, percutaneous 

coronary intervention. 

c Physical capacity based on Duke Activity Status Index (DASI) or inability to climb two 

flights of stairs. 

d Pre-test probability.15% based on age, sex, and nature of symptoms, or two or more 

risk factors for CVD (dyslipidaemia, diabetes, hypertension, smoking, family history of 



CVD), or resting ECG changes (Q wave or ST-segment/T wave changes), or LV 

dysfunction suggestive of CAD.e One or more clinical risk factor according to the Revised Cardiac Risk Index 

(ischaemicheart disease, cerebrovascular disease, history of congestive heart failure, serum 

creatinine level .2 mg/dL, diabetes requiring insulin therapy). 

 

Recommendations for coronary angiography 

 

 

 
 

 

Recommendations for lifestyle and cardiovascular risk factors 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Table 6. AHA/ACC 2024 GL on Noncardiac Surgery.  

 

Recommendations for Preoperative Biomarkers for Risk Stratification 

 
 

Recommendations for 12-Lead Electrocardiogram 

 

 
 

 

Recommendations for Assessment of Left Ventricular Function 

 
 

Recommendations for Stress Testing 

 

 
 

 

 

 

 

 

 



 

Considerations and Contraindications for Specific Stress Testing Modalities 

 

 
 

 

Recommendations for Coronary Computed Tomography Angiography 

 
 

Recommendation for Invasive Coronary Angiography 

 
 

 

 

 

 

 

 

 

 



  
 

 Figure 3. ESC 2022 GL on Noncardiac Surgery. Recommended measurements to assess 

and detect the risk of post-operative cardiac complications.  

 An absolute increase in hs-cTn concentration of more than the ULN on days 1 or 2 after surgery 

compared to the pre-operative level is defined as PMI. In the absence of a pre-operative hs-cTn T/I 

concentration, a very high hs-cTn T/I concentration on day 1 (e.g. more than five-times the ULN) or a 

relevant change fromday 1 to day 2 (absolute increase or decrease more than the ULNvs. day 1) would 

also achieve a reliable diagnosis of PMI. Detection of PMI should trigger ECG recording and detailed  

clinical evaluation for PMI work-up and therapy. The ESC 0/1/2 h algorithm has not been validated for 

the peri-operative setting and cannot be used here. 

 

 ECG, electrocardiogram; hs-cTn, highsensitivity cardiac troponin; PMI, peri-operative myocardial 

infarction/injury; ULN, upper limit of normal. In patients scheduled to undergo intermediate- or high-risk surgery, 

pre-operative risk assessment is complemented by ECG, hs-cTn, and BNP/NT proBNP.  

 

 

 

 

 

 

 



Table 7. ESC 2022 GL on Noncardiac Surgery.  

 

Recommendations for pharmacological treatment 

 

 

 

 

b.p.m., beats per minute; CAD, coronary artery disease; HF, heart failure; NCS, 

non-cardiac surgery; RAAS, renin–angiotensin–aldosterone system; RCRI, Revised 

Cardiac Risk Index; SGLT-2, sodium-glucose co-transporter 2. 

 

c Ideally at least 1 week before surgery, starting with a low dose with dose titration for 

target heart rate. The target is a resting heart rate 60–70 b.p.m. with a 

systolic blood pressure .100 mmHg. 

d Ischaemic heart disease, cerebrovascular disease, renal insufficiency, or diabetes 

mellitus, according to the RCRI score. 

e Treatment should ideally be initiated between 30 and (at least) 2 days before surgery, 

starting at a low dose, and should be continued post-operatively 

 

 



Table 8. AHA/ACC 2024 GL on Noncardiac Surgery. Perioperative Medical Therapy 

 

Recommendations for Statins 

 
 

Recommendations for Perioperative Renin-Angiotensin-Aldosterone System Inhibitors 

 
 

Recommendation for Perioperative Alpha-2 Receptor Agonists Management 

 

 

 

Recommendations for Perioperative Beta Blockers 

 
 
Recommendations for Perioperative Management of Blood Glucose 

 
 
 

 

 

 

 

 

 

 

 



Table 9. Thromboprophylaxis 

 

AHA/ACC 2024 GL on Noncardiac Surgery. Thromboembolic Risk for Common Oral 

Anticoagulant Indications 

 

 
 

ESC 2022 GL on Noncardiac Surgery. Recommendations for thromboprophylaxis 

 

 
 

 

 

 

 

 

 

 

 

 

 

 



Table 10. Cardiovascular Complications 

ESC 2022 Guidelines on Non-cardiac Surgery. Recommendations for peri-operative 

cardiovascular complications 

 

 

 

 

 

 

 

 

 

 

 

 

 



AHA/ACC 2024 GL on Noncardiac Surgery.  

 

Recommendations for Myocardial Injury After Noncardiac Surgery Surveillance and 

Management 

 
 

Recommendations for Management of Postoperative STEMI/NSTEMI 

 

 

 

 

 

 

 



 
 

Figure 4. ESC 2022 GL on Noncardiac Surgery. Factors associated with peri-operative 

cardiovascular complications. SNS, sympathetic nervous system. 

 



 

 

Figure 5. ESC 2022 GL on Noncardiac surgery. Systematic work-up (aetiology) and 

therapy of peri-operative myocardial infarction/injury.  

CCTA, coronary computed tomography angiography; ECG, electrocardiogram; Hb, haemoglobin; ICA, invasive 

coronary angiography; MI, myocardial infarction; N, no; ST, ST-segment. Y, yes; 

Most patients with type-2 MI and silent type-1 MI should be scheduled for stress imaging or 

CCTA/ICA as outpatients after discharge, depending on symptoms prior to or after surgery and known 

CAD.  

a Or active bleeding.  

b Or other type-2 MI trigger such as hypoxaemia, tachycardia, hypertension. 

c Dual antiplatelet therapy after coronary stenting.  

d Possibly in combination with dabigatran 110 mg b.i.d. 

 



 
 

Figure 6. AHA/ACC 2024 GL on Noncardiac Surgery. Evaluation of an Abnormal 

Troponin Obtained for Postoperative Surveillance 

*Presumes a rise and fall of troponin consistent with acute myocardial injury. Troponin may be 

measured using a conventional fourth-generation or a high-sensitivity assay.  

†Nonischemic myocardial injury encompasses pulmonary embolism, sepsis, acute decompensated 

heart failure, or acute stroke.  

 

ECG indicates electrocardiogram/electrocardiographic; GDMT, guideline-directed management and 

therapy; MI, myocardial infarction; MINS, myocardial injury after noncardiac surgery; NCS, 

noncardiac surgery; NSTEMI, non-ST-segment-elevation myocardial infarction; STEMI, ST-segment-

elevation myocardial infarction; and URL, upper reference limit. 

 



Table 11. Anaemia 

 

ESC 2022 Guidelines on Non-cardiac Surgery.  

 

Laboratory parameters for the diagnosis of absolute iron-deficiency anaemia 

 

 
 

a In cases of chronic kidney disease, chronic heart failure or infections, iron deficiency is 

diagnosed with ferritin level ,100 ng/mL or transferrin saturation <20%. 

 

 

Recommendations for intra- and post-operative complications associated 

with anaemia 

 

 
 

 

Recommendations for intra- and post-operative complications associated 

with blood loss 

 

 



 

 

 

Recommendations for intra- and post-operative complications associated 

with allogeneic blood transfusion 

 

 
 

 

 

 

AHA/ACC 2024 GL on Noncardiac Surgery. Recommendations for Perioperative Anemia 

Management 

 

 
 

 

 

Table 12. Intra-operative Management 

 

ESC 2022 GL on Noncardiac Surgery.  

 

Recommendations for peri-operative monitoring and anaesthesia 

 

 

 



AHA/ACC 2024 GL on Noncardiac Surgery.  

 

ANESTHETIC CONSIDERATIONS AND INTRAOPERATIVE MANAGEMENT 

 

Recommendations for Choice of Anesthetic Technique and Agent  

 

 

 

Recommendations for Perioperative Pain Management 

 

 
 

Recommendations for Echocardiography 

 

 
 

Recommendation for Body Temperature 

 

 
 

Recommendation for Temporary Mechanical Circulatory Support 

 

 
 

Recommendations for Pulmonary Artery Catheters 

 

 
 

 

 

 



 
 

Figure 7. ESC 2022 GL on Noncardiac Surgery. Pathophysiological approach to address 

intra-operative hypotension.  

 

A E.g. peri-operative myocardial failure. 

 

 


