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Aim: to give an update about perioperative cardiac morbidity and mortality, including
myocardial injury after non-cardiac surgery (MINS), routine troponin measurements and
treatment options

Although anesthetic and surgical advances have improved perioperative safety, more
than 1 % of patients aged 45 years or older having noncardiac surgery die during initial
hospitalization or within 30 days of surgery.** Cardiac complications after non-cardiac
surgery are common, and up to 30 % of all surgical patients are having at least one
cardiovascular risk factor.®* Major cardiac adverse events including myocardial infarction
and Myocardial Injury after Non-cardiac Surgery (MINS) are the single largest cause of
death.

Perioperative myocardial infarction reflects a necrosis of myocardium and requires
either ischemic symptoms like chest pain or ECG changes in addition to troponin
elevation. Only the minority of patients with elevated troponin meet these universal
diagnostic criteria of myocardial infarction.!* This is especially challenging, as elevated
troponin is the only clinical factor and there are no specific clinical symptoms. MINS is
defined by elevated troponin being the single diagnostic criteria. Although the
pathophysiologic mechanism is basically unclear, MINS is “presumably ischemic
troponin elevation” and as such it may cover a spectrum from reversible myocardial
Injury to necrosis.

MINS is an adverse condition of great magnitude and prognostic relevance affecting
millions of patients having noncardiac surgery annually. The risk of cardiac death at one
year in patients having MINS ranges between 3 and 11 %, compared to 3 % in patients
without MINS.® Importantly, prognosis of cardiac death depends on the magnitude of the
perioperative troponin rise.

The Vision study included more than 15,000 patients and 8 % of the patients met the
criteria of MINS. Overall mortality in patients experiencing MINS was 9.8 % compared to
1.1 % patients without MINS.*** Importantly, the vast majority (84 %) of patients
remained asymptomatic and only 42 % of the patients fulfilled the criteria for myocardial
infarction. The study further demonstrated, that even low-level TnT concentrations to be
predictive. Specifically, even a minor elevation of 0.02 ng/ml, being far below the routine
diagnostic cut off, had an adjusted hazard ratio of 2.41 (95 % CI 1.33 — 3.77) compared
to a concentration of 0.01 ng/ml. Higher concentration of TnT 0.03-0.29 ng/ml and > 0.3
ng/ml had an adjusted hazard ratio of 5.00 (95 % CIl 3.72 to 6.76) and 10.48 (95 % CI
6.25 — 16.62) respectively. Mortality rates for 0.01, 0.02, 0.03-0.29 ng/ml, and > 0.3 ng/



ml were 1.0, 4.0, 9.3 and 16.9 %. Higher peak TnT concentrations exhibited shorter
median time to death and nearly 75 % of deaths were in-hospital. *

Patients having noncardiac surgery and suffering MINS are at higher risk to die, but are
further more at higher risk for nonfatal cardiac arrest (OROR, 14.58; 95% CI, 5.75—
37.02; P < 0.001), congestive heart failure (OR, 10.34; 95% ClI, 7.99-13.37; P < 0.001),
and stroke (OR, 4.66; 95% CI, 2.87-7.58; P < 0.001) compared with patients who do
not suffer MINS. The incidence of the composite of these major outcomes is 2.4 % in
patients without MINS, compared to 18.8 % in patients suffering MINS [unadjusted OR
9.59 (95 % CI 7.99 — 11.51)].**

The by far largest study was the Vision 2 trial, including nearly 22,000 patients with
routine hsTnT measurements.'* Results of this study demonstrated, that among patients
having noncardiac surgery, peak postoperative hsTnT during the initial 3 days after
surgery is associated with 30-day mortality. Patients with an hsTnT of < 5 ng/dl are
having a 30-day mortality of 0.4 %. Even a mild absolute increase of hsTnt to < 5 to <
40 ng/ml is associated with an increase of mortality of 1.5 % [adjusted hazard ratio 2.81
(95 % CI 1.63 — 4.82)]. An even higher increase to =40 ng/ml is associated with a
mortality of 9.7 % [adjusted hazard ratio 15.68 (95 % CI 8.94 — 27.51)].*

Investigators of the Vision2 trial were able to identify multiple hsTnT thresholds and
associations to 30-day mortality through adjusted analysis (table below).*

Table. Peak postoperative hsTnT Thresholds associated with 30-day mortality**

<5ng/ml | 5to<14 14 to 20to<65 | 65to< | =1000 ng/
ng/L <20ng/L ng/L 1000 ng/L L
Deaths 0.1 0.5 1.1 3.0 9.1 29.6
(%)
Adjusted 1 3.73 9.11 23.63 70.34 227.01
hazard
ratio (1.58- (3.76 — (10.32- (30.60 — (87.35-
(95 % CI) 8.82) 22.09) 54.09) 161.71) 589.92)
P value .003 <.001 <.001 <.001 <.001
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