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ABSTRACT

Several studies published in the last year have shed light
on the preoperative assessment of perioperative car-
diovascular risk and on the need for anticoagulation in
patients with postoperative atrial fibrillation, which are
reviewed here.

KEY POINTS
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The American University of Beirut HAS2 Index and the
Updated Cardiac Risk Score are new, simple-to-use risk-
stratification tools for patients undergoing various types
of surgical procedures.

Incorporating the Duke Activity Status Index into the
preoperative evaluation helps identify patients at in-
termediate to high risk who may need modifications in
perioperative care.

Another method of assessing exercise capacity is simply
to ask patients if they can walk up 2 flights of stairs.

Preoperative measurement of N-terminal pro-brain

natriuretic peptide also adds accuracy to the preoperative

assessment, but the optimal cutoff value remains under
study.

A study in patients with new-onset postoperative atrial
fibrillation questions the efficacy of anticoagulation for
preventing strokes while highlighting the bleeding risk.

doi:10.3949/ccjm.88a.21014
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T HE CHOICE OF CALCULATORS to predict
perioperative cardiac risk, assessment of a
patient’s exercise capacity, role of preoperative
biomarkers, and need for anticoagulation after
postoperative atrial fibrillation are controver-
sial topics in perioperative medicine, and the
evidence continues to evolve. This update will
highlight new information in these areas based
on publications from the past year.

Il CARDIAC RISK CALCULATORS

Current guidelines' recommend the use of ei-
ther the Revised Cardiac Risk Index, Myocar-
dial Infarction or Cardiac Arrest Calculator, or
American College of Surgeons Surgical Risk
Calculator to estimate the risk of postopera-
tive cardiac complications. Other calculators
designed specifically for geriatric patients or
for vascular surgery are also available. Most
of these tools were developed retrospectively
from databases or have not been externally
validated.

What's new? Two new calculators

Two new prospectively developed calculators
were recently reported, the American Univer-
sity of Beirut (AUB)-HAS2 Index** and the
Updated Cardiac Risk Score (UCRS).>

The AUB-HAS2 Index

Dakik et al* prospectively derived the AUB-
HAS?2 Index from 3,284 adult patients undergo-
ing noncardiac surgery at the American Univer-
sity of Beirut Medical Center and validated it in
1,167,414 patients from the American College
of Surgeons National Surgical Quality Improve-
ment Program database.” The primary outcome
included death, myocardial infarction, or stroke
at 30 days after surgery. The index and “HAS2”

acronym are based on the following risk factors:

APRIL 2021

Downloaded from www.ccjm.org on August 6, 2025. For personal use only. All other uses require permission.


http://www.ccjm.org/
http://www.ccjm.org/
http://www.ccjm.org/

History of heart disease

Symptoms of heart disease (angina or dys-
pnea)

Age 75 or older

Anemia (hemoglobin < 12 mg/dL)
Vascular surgery

Emergency surgery.

The index stratifies risk in patients under-
going noncardiac surgery into 3 groups:

e [ow risk (score 0-1)

e Intermediate risk (score 2—3)

e High risk (score > 3).

The AUB-HAS2 Index was subsequently
validated in a prospective cohort of 1,918 pa-
tients at the American University of Beirut,
although the primary outcome occurred in
only 13 patients (0.7%).}

Using 1,167,278 patients from the Na-
tional Surgical Quality Improvement Program
database, the performance of the AUB-HAS?2
index was studied in 9 surgical specialty groups
and in 8 commonly performed site-specific
surgeries, compared with the Revised Cardiac
Risk Index using receiver operating character-
istic curves, and was superior overall (area un-
der the curve 0.818 vs 0.716, P < .001) as well
as in all surgical subgroups (areas under the
curve ranged from 0.71 in vascular and tho-
racic surgery to > 0.80 in orthopedic, general,
and plastic surgery). Additionally, it identified
a large low-risk group of patients (score = Q)
and a high-risk group (score > 3) with compli-
cation rates less than 1% and more than 10%,
respectively.*

Of note, there were differences between
the AUB-HAS2 and Revised Cardiac Risk
Index, limiting a true direct comparison but
potentially enhancing applicability towards
the overall population undergoing noncardiac
surgery. The former included emergency sur-
gery as well as some low-risk procedures, and
the outcomes studied included stroke and all-
cause mortality at 30 days, which were not in-

cluded in the Revised Cardiac Risk Index.*

The Updated Cardiac Risk Score

Scorcu et al’ derived the UCRS from 4,600
patients age 40 or older and validated it in an-
other 2,735 patients in the Preoperative As-
sessment of Cardiovascular Risk in Patients
Undergoing Elective Noncardiac Surgery, an
observational prospective cohort study in Italy.
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Outcomes included cardiovascular death, car-
diac arrest, acute myocardial infarction, acute
heart failure, atrioventricular block requiring
cardiac pacing, and stroke within 30 days after
surgery.

Four variables were significantly associated
with the risk of a major perioperative cardio-
vascular event:

e High-risk surgery
e Preoperative glomerular filtration rate less

than 30 mL/min/1.73 m?

Age 75 or older

History of heart failure.

Four risk classes were created, and their
corresponding risks of a major cardiovascular
complication were:

0.8% (95% confidence interval [CI] 0.5-1.7)
2.5% (95% CI 1.6-5.6)

8.7% (95% CI 5.2-18.9)

27.2% (95% CI 11.8-50.3).

The areas under the curve were higher
for the UCRS than the Revised Cardiac Risk
Index in both the derivation cohort (0.86 vs
0.79) and the validation cohort (0.77 vs 0.72).
This study evaluated a wider range of compli-
cations than did the Revised Cardiac Risk In-
dex, but like the Revised Cardiac Risk Index, it
was a single-institution study and used creatine
kinase-MB, not troponin, for postoperative sur-
veillance. Once again, a true direct comparison
is limited.

In summary, the AUB-HAS2 and UCRS
are new, simple-to-use tools that accurately
stratified risk in patients undergoing various
types of surgical procedures. External valida-
tion is awaited using high-sensitivity troponin
for postoperative surveillance.

I EXERCISE CAPACITY

Estimating a patient’s exercise capacity is part
of the American College of Cardiology peri-
operative guideline algorithm,' which suggests
using at least 4 metabolic equivalents (METs)
as a cutoff for adequate exercise capacity. His-
torically, this was done by asking patients how
many blocks they could walk or flights of stairs
they could climb, to determine their activity
level.

However, the Measurement of Exercise
Tolerance Before Surgery (METS) study® dem-
onstrated that a clinician’s subjective assess-
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A cutoff Duke
Activity Status
index of 34
was suggested,
but 25 may be
acceptable
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ment had a low discriminative ability to define
poor exercise capacity compared with the gold
standard of cardiopulmonary exercise testing,
and it did not correlate well with postopera-
tive cardiac complications. Instead, the study
suggested using a more objective method, the
Duke Activity Status Index score,” which was
more predictive of these complications.

Duke Activity Status Index

improves preoperative evaluation
Wijeysundera et al,® in a follow-up METS sub-
study, evaluated the ability of a specific cutoff
value of the Duke Activity Status Index to
predict complications after noncardiac sur-
gery. In this nested cohort analysis of 1,546 pa-
tients age 40 and older from the METS study,®
a score of 34 was identified as a threshold for
distinguishing patients at risk for myocardial
injury, myocardial infarction, moderate-to-se-
vere complications, and new disability. How-
ever, although 97% of patients with scores of
35 or higher were deemed to have moderate
or good functional capacity, only 15% with
scores of 34 or lower were judged as having
poor functional capacity.

The authors® urged caution in converting a
score to a specific number of METs because in
this study, a Duke Activity Status Index score
of 34 corresponded to 5 METs, whereas the
recommended conversion formula in a non-
surgical setting yields 7 METs.

Fleisher,” in a subsequent editorial, sug-
gested that if a 50% increased rate of events
is considered clinically as opposed to statisti-
cally significant (since the absolute number of
complications was low), then a Duke Activity
Status Index score of less than 25 points (ap-
proximately 4 METs) would be a second cutoff
to identify the subgroup in whom further test-
ing should be considered if it would change
management.

One of the limitations noted was that
there was a bias excluding high-risk patients
due to the study’s requirement for strenuous
preoperative exercise, which may have result-
ed in a low rate of myocardial infarction and
death (only 26 patients, 1.7%).%°

Summary. Incorporation of Duke Activity
Status Index scores into preoperative evalua-
tion helps to improve the accurate identifica-
tion of intermediate-to-high-risk patients who
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warrant modifications in perioperative care.
Using a cutoff of 34 was suggested by the study,
although 25 may be an acceptable alternative.®

Can you climb 2 flights of stairs?

Lurati Buse et al'® performed a predefined sec-
ondary analysis of self-reported ability to walk
up 2 flights of stairs and perioperative cardio-
vascular complications in 4,560 consecutive
patients age 65 and older, or age 45 and older
with a history of coronary artery disease, pe-
ripheral arterial disease, or stroke undergoing
in-patient noncardiac surgery in Switzerland.
The primary end point was a composite of
cardiac death and cardiac events at 30 days.
Secondary end points included the same com-
posite at 1 year, all-cause mortality, and myo-
cardial injury.

Inability to climb 2 flights of stairs was
independently associated with major adverse
cardiac events and all-cause mortality at both
30 days (hazard ratio 1.63, 95% CI 1.23-2.15)
and 1 year. The addition of functional capac-
ity information to the Revised Cardiac Risk
Index improved risk classification. Although
the use of a binary cutoff of 2 flights, while not
addressing the impact of other daily activities
or applying a validated formal functional ca-
pacity assessment tool (like the Duke Activity
Status Index) was a limitation, the estimation
based on “cut-off” daily activities is used by
the guidelines.

Summary. Compared with the METS
study,® this study'® was larger, included higher-
risk patients, and confirmed the association
of self-reported exercise capacity with major
adverse cardiac events. Additional informa-
tion on self-reported exercise capacity will be
forthcoming later in 2021 with the publica-
tion of the METREPAIR study of more than
15,000 patients across Europe.

I PREOPERATIVE NATRIURETIC PEPTIDES

Multiple small studies have suggested that el-
evated levels of the natriuretic peptides brain
natriuretic peptide (BNP) and N-terminal-
proBNP (NT-proBNP) before surgery are as-
sociated with postoperative cardiac complica-
tions, and that measuring these peptides may

improve risk prediction over using the Revised
Cardiac Risk Index alone.
Although the American College of Cardi-
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ology guidelines' did not recommend obtain-
ing preoperative biomarkers, the Canadian
Cardiovascular Society guidelines'' did rec-
ommend them for patients with a baseline risk
of 5%, which included those age 65 and older,
those age 45 and older with cardiovascular risk
factors, and those with a Revised Cardiac Risk
Index of 1 or more undergoing noncardiac
surgery. They also recommended postopera-
tive troponin surveillance in patients whose

NT-proBNP level was 300 pg/mL or higher.

What's new?

Lower NT-proBNP cutoff suggested

In a large study, Duceppe et al'? evaluated the
utility of measuring NT-proBNP in predicting
postoperative cardiac complications and sug-
gested a different cutoff value.

This nested substudy of the prospective
cohort Vascular Events in Noncardiac Surgery
Patients Cohort Evaluation study evaluated
10,402 adults age 45 and older to determine
whether preoperative NT-proBNP had ad-
ditional predictive value beyond the Revised
Cardiac Risk Index.

The primary end point, a composite of
myocardial injury after noncardiac surgery or
vascular death within 30 days after surgery,
occurred in 12.2%, but a more rigid outcome
of myocardial infarction or all-cause mortality
occurred in only 4.3%. Stratified by preopera-
tive NT-proBNP values, the incidence of the
primary outcome was as follows:

e 100-199 pg/mL, 12.3% (226 of 1,843)
e 200-1,499 pg/mL, 20.8% (542 of 2,608)
e >1,500 pg/mL, 37.5% (223 of 595).

Adding NT-proBNP thresholds to clinical
stratification using the Revised Cardiac Risk
Index improved net absolute reclassification
by 25.8%. Preoperative NT-proBNP values
were also statistically significantly associated
with 30-day all-cause mortality.

Summary. Compared with the Canadian
guideline!! threshold of 300 pg/mL and over
to identify patients at higher risk, this study
found that a threshold of 200 pg/mL and over
was associated with a risk greater than 5%, but
this cutoff needs to be validated externally.

I ANTICOAGULATION FOR POSTOPERATIVE
ATRIAL FIBRILLATION

New-onset postoperative atrial fibrillation
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occurs most frequently after cardiac and tho-
racic surgery, followed by vascular and major
general surgery. It is also more common in the
elderly and patients with underlying athero-
sclerotic cardiovascular disease and is associ-
ated with an increased risk of stroke and death
within 30 days after surgery.”

New-onset atrial fibrillation was previously
thought to be transient and benign; however,
recent systematic reviews and meta-analyses
reported an increased long-term risk for atrial
fibrillation recurrence as well as for cardiovas-
cular and cerebrovascular events.*> Although
most patients with postoperative atrial fibril-
lation persisting more than 48 hours tend to
receive anticoagulation, it is unclear whether
they or patients with transient postoperative
atrial fibrillation require anticoagulation or for
what duration.'*"> Unknown is the long-term
risk of cerebrovascular events in these patients
and whether they should be treated similarly
to patients with chronic nonvalvular atrial fi-
brillation, as the benefit of preventing throm-
boembolism must be balanced against the risk
of bleeding with anticoagulation.

What's new?
Anticoagulation questioned
A new study in patients with new-onset post-
operative atrial fibrillation questions the effi-
cacy of anticoagulation for preventing stroke
while highlighting the bleeding risk.!®

Because how to manage new-onset post-
operative atrial fibrillation after noncardiac
surgery is unclear, Elharram et al'® performed
a retrospective cohort study of 22,007 patients
in Quebec from 1990 through 2015 to deter-
mine the association between oral anticoagu-
lation use and hospitalization or emergency
department visits for thromboembolic events
and major bleeding.

The 6,475 of 22,077 patients (29%) started
on oral anticoagulation (81% warfarin, 19%
direct oral anticoagulants) within 30 days of
discharge had higher CHA,DS,~VASc scores
and lower HAS-BLED scores than those not
given oral anticoagulation. A thromboembol-
ic event occurred in 1,099 of 22,007 patients
(5%), and anticoagulation use was not associ-
ated with a lower risk (adjusted hazard ratio
0.89; 95% CI 0.73-1.07) and did not differ

based on class of anticoagulant.
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A major bleeding event occurred in 3,250
patients (15%). Bleeding risk correlated with
HAS-BLED scores, and anticoagulation use
was associated with a higher risk of bleeding
(hazard ratio 1.14; 95% CI 1.04-1.25). Bleed-
ing risk was higher in those on warfarin vs
direct oral anticoagulants and those who had
undergone thoracic surgery vs noncardiotho-
racic surgery.

Summary. Despite the increased risk of
cardiovascular and cerebrovascular events
after postoperative atrial fibrillation, in this
study it appears that the thromboembolic risk
in surgical patients differs from those with
chronic nonvalvular atrial fibrillation.

In contrast to a Danish study,'” the El-
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haram study showed that oral anticoagula-
tion did not reduce thromboembolic events
but did increase major bleeding. Until further
data are available, the risk of chronic anti-
coagulation in patients with new-onset post-
operative atrial fibrillation may be warranted
only in patients with a thromboembolic risk
above 1.5%, the cutoff suggested by the Ca-
nadian Cardiovascular Society guidelines,!!
which in the Elharam study correlated with a
CHA,DS,~VASc score of 4 or higher, as op-
posed to a score higher than 2 in patients with
chronic nonvalvular atrial fibrillation. [ |
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CORRECTION

Update in perioperative cardiac medicine 2021

In the April 2021 issue, in Cohn SL. Update in perioperative cardiac medicine 2021. Cleve Clin
J Med 2021; 88(4):216-220, d0i:10.3949/ccjm.88a.21014, in the fi nal paragraph, the sentence,

“Until further data are available, the risk of chronic atrial fi brillation in patients with new-onset
postoperative atrial fi brillation may be warranted only in patients with a thromboembolic risk
above 1.5%...” should read as follows: “Until further data are available, the risk of chronic anti-
coagulation in patients with new-onset postoperative atrial fi brillation may be warranted only in
patients with a thromboembolic risk above 1.5%...” This has been corrected online.
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