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The homeostatic disruption related to non-cardiac surgery 
is a well-described trigger for cardiovascular morbidity and 
mortality in the early and late post-operative periods.1,2 
Through multiple mechanisms, including inflammation and 
hypercoagulability, hemodynamic instability and blood loss, 
hypoxemia or suspension of protective therapies, known or 
silent chronic cardiac conditions like coronary artery disease, 
left ventricular dysfunction or valve disease may serve as the 
substrate for myocardial ischemia and infarction, heart failure 
or arrhythmias.2

Epidemiologically, a significant rate of cardiac complications, 
combined with an immense number of patients undergoing 
non-cardiac surgical procedures per annum creates a major 
public healthcare challenge, necessarily shifting the focus 
towards prevention.3 Traditionally, risk assessment has been 
based on patient factors, type of surgery, and urgency of 
the intervention, which are included, albeit with different 
weighing, in the available risk scores.4,5 Unfortunately, the 
discriminative ability of existing scores is far from optimal, 
leaving room for complementary tools like biomarkers. 
Specifically, the bloodstream release of cardiac troponin (cTn), 
reflecting multifactorial cardiomyocyte injury, has been shown 
to signal increased morbidity and mortality when elevated 
in the perioperative period.6 However, and until now, the 
integration of this so-called MINS (“myocardial injury after 
non-cardiac surgery”) with the more familiar clinical risk 
evaluation in the task of risk prediction remains a question to 
be properly answered.

In this issue of the Journal, Gomes et al.7 present a single-
center retrospective analysis of 2230 patients admitted to the 
Intensive Care Unit after non-cardiac surgery for a 5 years-
period, followed by a median of 6.7 years.7 They found that 
MINS was quite frequent, as it occurred in almost one out of 
10 patients, a number that does not deviate from previously 
published studies.8,9 As biologically expected, clinical risk 

correlated with the likelihood of MINS, heralding a greater 
cardiovascular disease burden.

 MINS was then combined with risk assessment based on 3 
metrics (CV risk, RCRI, and surgical risk), creating four patient 
subgroups by pairing risk (+/-) with MINS (+/-), for each of 
these metrics. The large majority of patients had both low-risk 
and no MINS and served as the reference population. High-
risk categorization was substantially different according to CV 
risk (26.1%), RCRI (0.9%), and surgical risk (14.6%). Survival 
analysis showed that patients displaying both higher risk and 
MINS had the worse prognosis but also that MINS patients 
with low-risk actually fared worse than patients deemed at 
high risk but in whom MINS was not detected, highlighting a 
reduced sensitivity of clinical assessment to detect increased 
mortality in low-risk patients. An exception to this pattern 
was noted for patients with an elevated RCRI, in which MINS 
did not separate survival probability, possibly relating to the 
small number of patients in this group. After accounting 
for overall patient severity through SAPS 3 scoring, MINS 
maintained independent prognostic impact. These findings 
were further strengthened by resorting to three different 
statistical methodologies, showing the improved discriminative 
ability of cTn when added to clinical risk stratification. Given 
these results, the role of cTn measurement in the assessment 
of cardiovascular risk after non-cardiac surgery seems to merit 
a thoughtful reappraisal.

Current ESC Guidelines on non-cardiac surgery recommend 
either cTnI or cTnT measurement before surgery and at 24 
and 48 hours afterward, but only in high-patients.4 ACC/
AHA guidelines on perioperative cardiovascular evaluation 
and management of patients undergoing non-cardiac surgery 
restrict the role of cTn to patients showing signs of myocardial 
ischemia, raising concerns about the lack of management 
strategies after MINS. More recently, a focused guideline on 
the role of cTn in non-cardiac surgical risk assessment suggests 
both preoperative and postoperative cTn determination to 
enhance risk prediction, with a moderate level of evidence.10 

Before cTn measurement can be recommended to all 
patients undergoing non-cardiac surgery, several unresolved 
questions, some of them raised by Gomes et al.7 remain 
to be addressed in future studies. Firstly, the area under 
the ROC curve for mortality prediction was modest even 
after the addition of cTn to the model. Secondly, as 
cTn elevation is multifactorial and associated with non-
cardiovascular complications, it would be relevant to 
differentiate cardiac from non-cardiac mortality, as this might 
elucidate pathophysiological mechanisms and possibly imply DOI: https://doi.org/10.36660/abc.20240140i

1

https://orcid.org/0000-0002-0163-6508
mailto:atralhao@chlo.min-saude.pt


Arq Bras Cardiol. 2024; 121(4):e20240140

Short Editorial

Tralhão
Use of Troponin in Predicting Non-Cardiac Surgical Risk: Are We There Yet?

1. Desborough JP. The stress response to trauma and surgery. Br J Anaesth. 2000 
Jul;85(1):109-17. doi: 10.1093/bja/85.1.109

2. Devereaux PJ, Sessler DI. Cardiac Complications in Patients Undergoing 
Major Noncardiac Surgery.N Engl J Med. 2015 Dec 3;373(23):2258-69. 
doi: 10.1056/NEJMra1502824

3. Weiser TG, Haynes AB, Molina G, Lipsitz SR, Esquivel MM, Leitz TU, et al. 
Estimate of the global volume of surgery in 2012: an assessment supporting 
improved health outcomes. Lancet. 2015;385 (Suppl 2):S11. doi: 10.1016/
S0140-6736(15)60806-6

4. Halvorsen S, Mehilli J, Cassese S, Hall TS, Abdelhamid M, Barbato E, et 
al. 2022 ESC Guidelines on cardiovascular assessment and management 
of patients undergoing non-cardiac surgery. Eur Heart J. 2022 Oct 
14;43(39):3826-924. doi: 10.1093/eurheartj/ehac270

5. Fleisher LA, Fleischmann KE, Auerbach AD, Barnason SA, Beckman JA, 
Bozkurt B, et al. 2014 ACC/AHA Guideline on Perioperative Cardiovascular 
Evaluation and Management of Patients Undergoing Noncardiac 
Surgery: A Report of the American College of Cardiology/American Heart 
Association Task Force on Practice Guidelines. J Am Coll Cardiol. 2014 Dec 
9;64(22):e77-137. doi: 10.1016/j.jacc.2014.07.944

6. Strickland SS, Quintela EM, Wilson MJ, Lee MJ. Long-term major adverse 
cardiovascular events following myocardial injury after non-cardiac surgery: 

meta-analysis. BJS Open. 2023;7(2):zrad0217. doi: 10.1093/bjsopen/
zrad021

7. Gomes BF, Silva TM, Dutra GP, Peres LS, Camisao ND, Homena WS, et 
al. Adição da  troponina ultrasensível à avaliação de risco perioperat´prio 
melhora a capacidade preditiva de morte em pacientes submetidos a cirurgia 
não cardíaca. Arq Bras Cardiol. 2024;121(4):e20230623. doi:10.36660/
abc.20230623

8. Botto F, Coello PA, Chan MT, Villar JC, Xavier D, Srinathan S, et al. Myocardial 
injury after noncardiac surgery: a large, international, prospective cohort 
study establishing diagnostic criteria, characteristics, predictors, and 30-
day outcomes. Anesthesiology. 2014 Mar;120(3):564-78. doi: 10.1097/
ALN.0000000000000113

9. Devereaux PJ, Xavier D, Pogue J, Guyatt G, Sigamani A, Garutti I, et al. 
Characteristics and Short-Term Prognosis of Perioperative Myocardial 
Infarction in Patients Undergoing Noncardiac Surgery: A Cohort Study. Ann 
Intern Med. 2011 Apr 19;154(8):523-8. doi: 10.7326/0003-4819-154-8-
201104190-00003

10. Buse GL, Bollen Pinto B, Abelha F, Abbott TE, Ackland G, Afshari A, et al. 
ESAIC focused guideline for the use of cardiac biomarkers in perioperative 
risk evaluation. Eur J Anaesthesiol. 2023 Dec 1;40(12):888-927. doi: 
10.1097/EJA.0000000000001865

References

This is an open-access article distributed under the terms of the Creative Commons Attribution License

different management strategies. Thirdly, the performance of 
other risk scores such as the Surgical Risk Calculator or the 
Surgical Outcome Risk Tool, which have better discriminative 
power, was not tested.

Finally, the most difficult, clinically most important, and 
yet unanswered question pertains to the absence of a cost-
effective diagnostic and treatment pathway that, through 

disease-modifying therapies, would result in better patient 
outcomes whilst avoiding unnecessary downstream tests and 
invasive interventions. Although the work by Gomes et al.7 
represents one more step in tailoring risk prediction after 
non-cardiac surgery, the applicability of a cTn-enhanced 
management strategy remains to be carefully scrutinized in 
well-designed clinical studies.
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