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The primary goal in risk prediction is to take a population risk 

prediction and convert this to a risk prediction for an individual. 

This is the concept of converting the pretest probability of the 

population to that of a post-test probability for the individual. 

In order to maximise the ability to predict risk, four issues need 

to be considered:

•	 Whether the risk prediction is warranted, and if so, then to 

determine if.

•	 The patient is predisposed to the outcome of interest.

•	 What perioperative or dynamic factors, increase or decrease 

the patient’s predicted risk of sustaining such an event.

•	 Finally, determine whether the patient has had such an 

adverse event. 

An understanding of perioperative cardiovascular complications 

in non-cardiac surgery will be used to illustrate these principles.

It is suggested that three factors determine whether one should 

consider proceeding with a test or a treatment: 

•	 The properties of the test (cost, accuracy and safety)

•	 The prognosis of the disease

•	 The nature of the treatment.1

A test that is cost-effective and reliable in the presence of a 

disease with a poor prognosis, and that offers reasonably priced, 

safe therapy, would demand testing in patients. Perioperative 

cardiovascular complications are common and associated with 

considerable morbidity. Therefore, this warrants accurate risk 

prediction to identify patients at risk.

It has been recognised that a patient undergoing non-

cardiac surgery has to have a risk factor for cardiovascular 

disease in order to be at risk of an adverse cardiac outcome.2 

Unfortunately, clinical risk factors can only exclude patients at 

risk of cardiovascular events.3,4 This is because a number of 

perioperative or dynamic factors have a large influence on the 

risk of an adverse event in a patient. 

There are a number of examples in the perioperative literature 
of how perioperative risk factors strongly modify the risk of 
a cardiac event, increase the performance of risk prediction 
models, and decrease the prognostic performance of 
preoperative cardiac risk factors.3,5-7

Finally, it is important to realise that in most circumstances, 
a single appropriate prognostic test prior to surgery does not 
exist. Rather, as the patient moves through the perioperative 
period, the most appropriate test will become apparent. It is 
important to embrace the concept of continuous risk prediction 
in the perioperative period. This is because, potentially, there are 
a number of pathways or pathophysiological mechanisms that 
could lead to an adverse perioperative cardiovascular outcome. 
When attempting to predict perioperative cardiovascular 
events, preoperative brain natriuretic peptide (BNP) may be a 
better predictor of postoperative cardiac complications, than 
troponins.8 Preoperative BNP elevation identifies a vulnerable 
ventricle at risk of a major adverse cardiac event, while troponin 
elevations most commonly reflect myocyte necrosis as a final 
common pathway of a damaged ventricle. However, once an 
adverse event is believed to have occurred, a diagnostic test 
(such as troponin evaluation) is preferable.

References
1. Guyatt G, Rennie D, Meade MO, Cook DJ. Users’ guides to the medical literature: essentials 

of evidence-based clinical practice. 2nd ed. New York: McGraw-Hill; 2008.
2. Biccard BM, Rodseth RN. The pathophysiology of peri-operative myocardial infarction. 

Anaesthesia. 2010;65(7):733-741.
3. Lee TH, Marcantonio ER, Mangione CM, et al. Derivation and prospective validation of 

a simple index for prediction of cardiac risk of major noncardiac surgery. Circulation. 
1999;100(10):1043-1049.

4. Ridley S. Cardiac scoring systems: what is their value? Anaesthesia. 2003;58(10):985-991.
5. Biccard BM, Pooran RR. Validation of a model to predict all-cause in-hospital mortality in 

vascular surgical patients. Cardiovasc J Afr. 2008;19(6):303-308.
6. Detsky AS, Abrams HB, Forbath N, et al. Cardiac assessment for patients 

undergoing noncardiac surgery. A multifactorial clinical risk index. Arch Intern Med. 
1986;146(11):2131-2134.

7. Kheterpal S, O’Reilly M, Englesbe J, et al. Preoperative and intraoperative predictors of 
cardiac adverse events after general, vascular, and urological surgery. Anesthesiology. 
2009;110(1):58-66.

8. Biccard BM, Naidoo P, de Vasconcellos K. What is the best preoperative risk stratification 
tool for major adverse cardiac events following elective vascular surgery? A prospective 
observational cohort study evaluating pre-operative myocardial ischaemia monitoring and 
biomarker analysis. Anaesthesia. 2012: in press. 

Predicting outcome

Biccard BM, Perioperative Research Unit, Department of Anaesthetics
Nelson R Mandela School of Medicine, University of KwaZulu-Natal

Correspondence to: Bruce Biccard, e-mail: biccardb@ukzn.ac.za

© SASA South Afr J Anaesth Analg 2012;18(1):52


