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For the past 50 yr, preoperative evaluation for the patient with

cardiac disease undergoing noncardiac surgery has included a

functional assessment as part of the decision process with

respect to optimal perioperative care. In a British Journal of

Anaesthesia article in 1988, Goldman1 suggested that ‘patients

should be asked if they can perform common activities that

might imply that their functional status is Class II or better,

such as carrying grocery bags or any 10e15 kg object up a

flight of stairs without developing appreciable symptoms or

having to stop’. The first and all subsequent versions of the

American College of Cardiology/American Heart Association

(ACC/AHA) guidelines on perioperative cardiovascular

evaluation and management of patients undergoing

noncardiac surgery included exercise capacity as a key

discriminatory point in the decision to undergo further

testing, with a key discriminative point of 4 metabolic

equivalents despite a lack of direct evidence.2e5 The original

recommendation was based upon a series of observational

studies of exercise stress testing and a study of 600 selected

patients who self-reported the number of blocks walked and

stairs climbed with respect to predicting both cardiac and

overall complications.6

The METS study was therefore designed to address the

value of subjective assessment of exercise capacity, the

objective Duke Activity Status Index (DASI) questionnaire and

a biomarker (N-terminal pro-B-type natriuretic peptide) to

predict death or complications after major elective noncardiac

surgery.7 The investigators documented the poor subjective

discriminative ability of anaesthesiologists to predict func-

tional capacity; however, the DASI was predictive of myocar-

dial injury and death. Although cardiopulmonary exercise

testing (CPET) did not have significantly increased predictive

ability for cardiac events, some of the measured variables

were predictive of complications after surgery. In a follow-up

study from the METS investigators recently published in the

British Journal of Anaesthesia, the authors assessed the predic-

tive ability of different values of the DASI score and showed

that a score <34 was highly predictive of myocardial infarc-

tion, death, and serious complications.8

Whilst the ACC/AHA guidelines have incorporated exercise

capacity into the algorithm, the specific cut-offs for dis-

tinguishing good and excellent exercise tolerance were map-

ped onto the DASI questionnaire without using the original

scoring system. Specifically, the original DASI publication did

not have a gradation of questions with a simple cut-off but

rather had a weighting of each of the questions and an overall

score.9 Wijeysundera and colleagues8 utilised the original

weighting scores and defined a specific numeric cut-off of 34

for identifying patients at risk for the primary study outcome

of myocardial injury and death. It was also predictive of

myocardial infarction, moderate-or-severe complications, and

new disability. Although a recent letter to the editor ques-

tioned the method the authors used to define an absolute cut-

off, the authors did an excellent job justifying their

approach.10
The key question is: what is the value of preoperative in-

formation, including diagnostic testing, in the care of the pa-

tient undergoing noncardiac surgery? Preoperative evaluation

has undergone a marked evolution over the past 40 yr.

Beginning with the publication of the cardiac risk index by

Goldman and colleagues,11 the authors suggested that calcu-

lation of risk should be used to determine when only truly life-

saving procedures be performed (e.g. cardiac risk index IV) or

to identify patients in whom the information can be used to

delay the operation until the patient is more stable (e.g. recent

myocardial infarction of active congestive heart failure). Dur-

ing the last 2 decades of the 20th century, there was an

inherent assumption by many that identifying occult disease

was critical and that intervening on those with significant

coronary artery disease would lead to better outcomes. In

1994, the ACC/AHA convened a task force on Perioperative

Cardiovascular Guidelines. There was an overt decision to

focus the guidelines on defining the role of the perioperative

evaluation and recommended testing on the premise that

testing should be reserved for those situations in which the

results would change management. With the publication of a

number of randomised trials evaluating both interventional

studies (e.g. Coronary Artery Revascularization Prophylaxis)

and prophylactic drugs that have not shown benefit, more

recent guidelines have moved away extensive preoperative

work-ups except in the presence of overt disease.5,12e15 Addi-

tionally, there has been a steady decrease in the rate of major

cardiac events over the past 4 decades, although there con-

tinues to be a significant incidence of myocardial injury after

noncardiac surgery (MINS).16 This led the Canadian Cardio-

vascular Society and several authors to suggest that preoper-

ative cardiovascular imaging is rarely needed before

noncardiac surgery in stable patients.17

Therefore, how should we utilise exercise tolerance as

part of the preoperative evaluation, and what are the im-

plications of both the overall findings of the METS trial and

the recent publication8 of the follow-up study? In the 2014

ACC/AHA guidelines, exercise capacity continued to be an

important discriminatory variable in deciding which pa-

tients should be considered for testing if the results will

impact care. The algorithm step regarding exercise testing

is supported by the strongest level of evidence when uti-

lised to determine who does not need further testing.

Based upon the METS trial, subjective exercise tolerance

should not be used in this step, but a DASI score >34
(approximately 7 METS) is appropriate and does denote

very low risk. The harder question is the care of those with

a DASI �34 since the key question is how would the in-

formation be used as part of the decision process to

determine if surgery is the best option for the patient. If a

50% increased rate of events is considered clinically as

opposed to statistically significant, then a DASI of <25
points (approximately 4 METS) would be a second cut-off

to identify the subgroup in whom testing should be

considered if it would change management.
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With the shift to value-based care and the development of

Enhanced Recovery After Surgery (ERAS) protocols, increasing

attention is now focused on the decision to undergo surgery.

Does the benefit of surgery outweigh the risk of surgery and

anaesthesia? Some would argue we are back to the original

question asked by Goldman and colleagues.11 In the current

era, this question is not focused on cardiac risk but overall risk.

In the supplemental tables in the METS article, the authors

presented data of the DASI score and 1-yr new disability or

death, and found a threshold of�34 points had an odds ratio of

3.00, although 35 points had a similar odds ratio of 2.87. Car-

diopulmonary exercise testing has been utilised by many

groups to help decide on fitness for surgery. Using a DASI cut-

off of 34 points, a group at high risk of complications including

cardiac events can be identified. This study and overall METS

trial should be used to help patients, anaesthesiologists, and

surgeons make informed decisions regarding the value of the

planned surgical procedure.
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