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ABSTRACT

In August 2014, the American College of Cardiology and
American Heart Association updated their guidelines on
cardiovascular evaluation and care before noncardiac sur-
gery and simultaneously published a systematic review of
perioperative use of beta-blockers. The update reinforces
many previous recommendations and provides new
evidence and expert opinion that is useful to the periop-
erative team.

KEY POINTS

742

Like earlier guidelines, the update recommends preopera-
tive cardiac testing only when the results may influence
the patient’s management.

Preoperative intervention is rarely necessary just to get
the patient through surgery, unless it is otherwise indi-
cated independent of the need for surgery.

The update proposes a modified algorithm for preopera-

tive risk assessment and management and suggests
using a new calculator of surgical risk.

The report also updates information on the timing of
surgery after percutaneous coronary intervention, as well
as on antiplatelet therapy, other medical therapy, and
biomarkers.

doi:10.3949/ccjm.81a.14148
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UIDELINES JOINTLY ISSUED by the Ameri-
Gcan College of Cardiology and American
Heart Association (ACC/AHA)' provide a
framework for evaluating and managing peri-
operative cardiac risk in noncardiac surgery.
An overriding theme in successive documents
from these organizations through the years has
been that preoperative intervention, coronary
artery bypass grafting, or percutaneous coronary
intervention is rarely necessary just to get the
patient through surgery, unless it is otherwise
indicated independent of the need for surgery.

See related commentary, page 752

This article highlights some of the key rec-
ommendations in the 2014 updates to these
guidelines,'? how they differ from previous
guidelines,* and the ongoing challenges and
unresolved issues facing physicians involved
in perioperative care.

Of note, while these guidelines were be-
ing updated, Erasmus University’ expressed
concern about the scientific integrity of some
of the Dutch Echocardiographic Cardiac Risk
Evaluation Applying Stress Echocardiography
(DECREASE) trials. As a result, the evidence
review committee included these trials in its
analysis but not in a systematic review of beta-
blockers.? These trials were not included in the
clinical practice guideline supplements and
tables but were cited in the text if relevant.

The European Society of Cardiology and
European Society of Anesthesiology® revised
their guidelines concurrently with but indepen-
dently of the ACC/AHA, and although they

discussed and aligned some recommendations,
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many differences remain between the two sets
of guidelines. Readers should consult the full
guidelines for more detailed information.!

B THE ROLE OF THE PREOPERATIVE
CARDIAC EVALUATION

The purpose of preoperative medical evalua-

tion is not to “get medical clearance” but rath-

er to evaluate the patient’s medical status and

risk of complications. The process includes:

e Identifying risk factors and assessing their
severity and stability

e Establishing a clinical risk profile for in-
formed and shared decision-making

e Recommending needed changes in man-
agement, further testing, or specialty con-
sultation.

The updated guidelines emphasize the im-
portance of communication among the periop-
erative team and with the patient. They reiter-
ate the focus on appropriateness of care and cost
containment—one should order a test only if the
result may change the patient’s management.

M HOW URGENT IS SURGERY? HOW RISKY?

The new guidelines classify the urgency of sur-
gery as follows:
e Emergency (necessary within 6 hours)
e Urgent (necessary within 6—24 hours)
e Time-sensitive (can delay 1-6 weeks)
e Elective (can delay up to 1 year).

Surgical risk is now classified as either low
(< 1% risk of major adverse cardiac events) or
elevated (> 1%) on the basis of surgical and pa-
tient characteristics. Previous schemas included
an intermediate-risk category. Low-risk proce-
dures include endoscopic procedures, superficial
procedures, cataract surgery, breast surgery, and
ambulatory surgery. Elevated-risk procedures in-
clude vascular surgery, intraperitoneal and intra-
thoracic surgery, head and neck surgery, ortho-
pedic surgery, and prostate surgery.

Risk calculators and biomarkers

To estimate the perioperative risk of major
adverse cardiac events, the guidelines suggest
incorporating the Revised Cardiac Risk Index
(RCRI)? with an estimation of surgical risk or
using a newer surgical risk calculator derived
from a database of the American College of
Surgeons’ National Surgical Quality Improve-
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ment Project (ACS NSQIP).

The RCRI is based on six risk factors,

each worth 1 point:

High-risk surgery

Ischemic heart disease

Heart failure

Stroke or transient ischemic attack
Diabetes requiring insulin

Renal insufficiency (serum creatinine
> 2.0 mg/dL).7

MICA. The Myocardial Infarction or Car-
diac Arrest (MICA) calculator® has a narrow-
er focus and was validated in only one center.

ACS NSQIP. The recommended newer
ACS NSQIP surgical risk calculator’ provides
an estimate of procedure-specific risk based on
Current Procedural Terminology code and in-
cludes 21 patient-specific variables to predict
death, major adverse cardiac events, and eight
other outcomes. While more comprehensive,
this risk calculator has yet to be validated out-
side of the ACS NSQIP database.

Reconstructed RCRI. The RCRI has
been externally validated, but it underesti-
mates risk in major vascular surgery and was
outperformed by the MICA calculator. Al-
though not discussed in the new guidelines, a
recently published “reconstructed RCRI,”" in
which a serum creatinine level greater than 2
mg/dL in the original RCRI is replaced by a
glomerular filtration rate less than 30 mL/min
and diabetes is eliminated, may outperform
the standard RCRI. A patient with either an
RCRI score or a reconstructed RCRI score of
0 or 1 would be considered to be at low risk,
whereas patients with two or more risk factors
would have an elevated risk.

Cardiac biomarkers, primarily B-type na-
triuretic peptide (BNP) and N-terminal (NT)
proBNP, are independent predictors of cardiac
risk, and their addition to preoperative risk
indices may provide incremental predictive
value. However, how to use these biomark-
ers and whether any treatment aimed at them
will reduce risk is unclear, and the new guide-
lines did not recommend their routine use.

I CLINICAL RISK FACTORS

Coronary artery disease

Ischemic symptoms, a history of myocardial
infarction, and elevated cardiac biomarkers
are individually associated with perioperative
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risk of morbidity and death. The risk is modi-
fied by how long ago the infarction occurred,
whether the patient underwent coronary re-
vascularization, and if so, what type (bypass
grafting or percutaneous coronary interven-
tion). A patient with acute coronary syn-
drome (currently or in the recent past) is at
higher risk, and should have elective surgery
delayed and be referred for cardiac evaluation
and management according to guidelines.

Heart failure

In terms of posing a risk for major adverse
cardiac events, heart failure is at least equal
to coronary artery disease, and is possibly
worse. Its impact depends on its stability, its
symptoms, and the patient’s left ventricular
function. Symptomatic decompensated heart
failure and depressed left ventricular function
(ejection fraction < 30% or 40%) confer high-
er risk than asymptomatic heart failure and
preserved left ventricular function. However,
evidence is limited with respect to asymptom-
atic left ventricular dysfunction and diastolic
dysfunction. Patients with stable heart failure
treated according to guidelines may have bet-
ter perioperative outcomes.

Valvular heart disease

Significant valvular heart disease is associated
with increased risk of postoperative cardiac
complications. This risk depends on the type
and severity of the valvular lesion and type of
noncardiac surgery, but can be minimized by
clinical and echocardiographic assessment,
choosing appropriate anesthesia, and closer
perioperative monitoring. Aortic and mitral
stenosis are associated with greater risk of peri-
operative adverse cardiac events than regurgi-
tant valvular disease.

Echocardiography is recommended in pa-
tients suspected of having moderate to severe
stenotic or regurgitant lesions if it has not
been done within the past year or if the pa-
tient’s clinical condition has worsened.

If indicated, valvular intervention can re-
duce perioperative risk in these patients. Even
if the planned noncardiac surgery is high-risk,
it may be reasonable to proceed with it (us-
ing appropriate perioperative hemodynamic
monitoring, which is not specified but typical-
ly would be with an arterial line, central line,
and possibly a pulmonary arterial catheter) in
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patients who have asymptomatic severe aortic
or mitral regurgitation or aortic stenosis. Sut-
gery may also be reasonable in patients with
asymptomatic severe mitral stenosis who are
not candidates for repair.

Arrhythmias
Cardiac arrhythmias and conduction defects
are often seen in the perioperative period, but
there is only limited evidence as to how they
affect surgical risk. In addition to their hemo-
dynamic effects, certain arrhythmias (atrial fi-
brillation, ventricular tachycardia) often indi-
cate underlying structural heart disease, which
requires further evaluation before surgery.
The new guidelines refer the reader to pre-
viously published clinical practice guidelines
for atrial fibrillation,"" supraventricular ar-
rhythmias,!? and device-based therapy."

I ALGORITHM FOR PREOPERATIVE
CARDIAC ASSESSMENT

The new algorithm for evaluating a patient
who is known to have coronary artery disease
or risk factors for it has seven steps (FIGURE
1) BILIZIIT Te differs from the previous algo-
rithm in several details:

e Instead of listing the four active cardiac
conditions for which elective surgery should
be delayed while the patient is being evaluated
and treated (unstable coronary syndrome, de-
compensated heart failure, significant arrhyth-
mias, severe valvular heart disease), the new
version specifically asks about acute coronary
syndrome and recommends cardiac evalua-
tion and treatment according to guidelines. A
footnote directs readers to other clinical prac-
tice guidelines for symptomatic heart failure,'
valvular heart disease,"” and arrhythmias.!"!?
e Instead of asking if the procedure is low-
risk, the guidelines recommend estimating risk
of major adverse cardiac events on the basis of
combined clinical and surgical risk and define
only two categories: low or elevated. Patients
at low risk proceed to surgery with no further
testing, as in the earlier algorithm.

e “Excellent” exercise capacity (> 10 meta-
bolic equivalents of task [METs]) is separated
from “moderate/good” (4-10 METs), presum-
ably to indicate a stronger recommendation,
but patients in both categories proceed to sur-
gery as before.
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Step 1. Patient scheduled for surgery who is known to
have coronary artery disease or risk factors for it?

Emergency surgery?

Yes No
Perform clinical risk stratification Step 2. Is the patient experiencing
and proceed to surgery acute coronary syndrome®?
Yes No
Evaluate and treat according Step 3. Estimate perioperative risk of major adverse
to guidelines cardiac events based on clinical and surgical factors
Low (< 1%) Elevated (> 1%)
Step 4. No further testing (class Illb Step 5. Assess functional capacity
recommendation); proceed with surgery \
Excellent (> 10 METs) or Poor (< 4 METS) or unknown
eyl (-1 LB Step 6. Will further testing affect decision-
No further testing making or perioperative care?
(class lla recommendation if excellent,
class Ilb if moderate/good);
proceed to surgery
No Yes

Pharmacologic stress testing

/ (clais lla recommendation)

Normal Abnormal

Coronary revascularization
/ according to guidelines
\} (class | recommendation)
Step 7. Proceed to surgery
according to guidelines or pursue
noninvasive treatment or palliation
2See sections 2.2, 2.4, and 2.5 in reference 1 for recommendations for patients with symptomatic heart failure,'* valvular heart disease,' or arrhythmias. "2

®See American College of Cardiology/American Heart Association guidelines on unstable angina,'® non-ST-elevation myocardial infarction,'® and ST-elevation
myocardial infarction."

FIGURE 1. Stepwise approach to perioperative assessment for coronary artery disease

ADAPTED FROM FLEISHER LA, FLEISCHMANN KE, AUERBACH AD, 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 CAR-
DIOL 2014; JUL 29. PIl: S0735-1097(14)05536-3. DOI: 10.1016/J.JACC.2014.07.944. [EPUB AHEAD OF PRINT]. ACCESSED OCTOBER 30, 2014. PROMOTIONAL AND COMMERCIAL USE OF THE
MATERIAL IN PRINT, DIGITAL, OR MOBILE DEVICE FORMAT IS PROHIBITED WITHOUT THE PERMISSION FROM THE PUBLISHER LIPPINCOTT WILLIAMS & WILKINS.

PLEASE CONTACT JOURNAL PERMISSIONS@LWW.COM FOR FURTHER INFORMATION.

e If the patient cannot exercise to at least 4 ~ gorithm). This entails discussing with the
METs, the new algorithm asks whether further ~ patient and perioperative team whether the
testing will affect decision-making or periop-  original surgery will be performed and wheth-
erative care (an addition to the previous al-  er the patient is willing to undergo revascular-
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ization if indicated. If so, pharmacologic stress
testing is recommended. Previously, this deci-
sion also included the number of RCRI factors
as well as the type of surgery (vascular or non-
vascular).

e If testing will not affect the decision or if
the stress test is normal, in addition to recom-
mending proceeding to surgery according to
guidelines the new algorithm also lists an op-
tion for alternative strategies, including pal-
liation.

e [f the stress test is abnormal, especially
with left main disease, it recommends coro-
nary revascularization according to the 2011
clinical practice guidelines.!®!”

I TESTING FOR LEFT VENTRICULAR
DYSFUNCTION OR ISCHEMIA

In patients with dyspnea of unexplained cause
or worsening dyspnea, assessment of left ven-
tricular function is reasonable, but this is not
part of a routine preoperative evaluation.

Pharmacologic stress testing is reason-
able for patients at elevated risk with poor
functional capacity if the results will change
their management, but it is not useful for pa-
tients undergoing low-risk surgery. Although
dobutamine stress echocardiography may be
slightly superior to pharmacologic myocardial
perfusion imaging, there are no head-to-head
randomized controlled trials, and the guide-
lines suggest considering local expertise in de-
ciding which test to use.

The presence of moderate to large areas of
ischemia (reversible perfusion defects or new
wall-motion abnormalities) is associated with
risk of perioperative myocardial infarction or
death, whereas evidence of an old infarction
is associated with long-term but not short-
term risk. The negative predictive value of
these tests in predicting postoperative cardiac
events is high (> 90%), but the positive pre-
dictive value is low.

I CORONARY REVASCULARIZATION

Coronary artery bypass grafting

and percutaneous coronary intervention
The guidelines recommend coronary revas-
cularization before noncardiac surgery only
when it is indicated anyway, on the basis of
existing clinical practice guidelines.
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Whether performing percutaneous coro-
nary intervention before surgery will reduce
perioperative cardiac complications is uncer-
tain, and coronary revascularization should
not be routinely performed solely to reduce
perioperative cardiac events. The only two
randomized controlled trials, Coronary Artery
Revascularization Prophylaxis (CARP)? and
DECREASE V?! evaluating prophylactic cor-
onary revascularization before noncardiac sur-
gery found no difference in either short-term
or long-term outcomes, although subgroup
analysis found a survival benefit in patients
with left main disease who underwent bypass
grafting. Preoperative percutaneous coronary
intervention should be limited to patients
with left main disease in whom comorbidities
preclude bypass surgery and those with un-
stable coronary disease who may benefit from
early invasive management.

The urgency and timing of the noncar-
diac surgery needs to be taken into account
if percutaneous coronary intervention is being
considered because of the need for antiplate-
let therapy after the procedure, and the poten-
tial risks of bleeding and stent thrombosis. If
the planned surgery is deemed time-sensitive,
then balloon angioplasty or bare-metal stent-
ing is preferred over placement of a drug-elut-
ing stent.

The new guidelines continue to recommend
that elective noncardiac surgery be delayed at
least 14 days after balloon angioplasty, 30 days
after bare-metal stent implantation, and ideally
365 days after drug-eluting stent placement,
and reiterate that it is potentially harmful to
perform elective surgery within these time
frames without any antiplatelet therapy. How-
ever, a new class IIb recommendation (benefit
> risk) states that “elective noncardiac surgery
after [drug-eluting stent] implantation may be
considered after 180 days if the risk of further
delay is greater than the expected risks of isch-
emia and stent thrombosis.”

This is an important addition to the guide-
lines because we are often faced with pa-
tients needing to undergo surgery in the 6 to
12 months after placement of a drug-eluting
stent. Based on previous guidelines, whether it
was safe to proceed in this setting created con-
troversy among the perioperative team caring
for the patient, and surgery was often delayed
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unnecessarily. Recent studies?>? suggest that

the newer drug-eluting stents may require a
shorter duration of dual antiplatelet therapy,
at least in the nonsurgical setting.

I MEDICAL THERAPY

Antiplatelet therapy: Stop or continue?

The risk of perioperative bleeding if anti-
platelet drugs are continued must be weighed
against the risk of stent thrombosis and isch-
emia if they are stopped before the recom-
mended duration of therapy. Ideally, some
antiplatelet therapy should be continued peri-
operatively in these situations, but the guide-
lines recommend that a consensus decision
among the treating physicians should be made
regarding the relative risks of surgery and dis-
continuation or continuation of antiplatelet
therapy. Whenever possible, aspirin should be
continued in these patients.

Although the Perioperative Ischemic
Evaluation (POISE)-2 trial?* found that peri-
operative aspirin use was not associated with
lower rates of postoperative myocardial infarc-
tion or death, it increased bleeding. Patients
with stents who had not completed the rec-
ommended duration of antiplatelet therapy
were excluded from the trial. Additionally,
only 5% of the study patients had undergone
percutaneous coronary intervention.

According to the guidelines and pack-
age inserts, if antiplatelet agents need to be
discontinued before surgery, aspirin can be
stopped 3 to 7 days before, clopidogrel and ti-
cagrelor 5 days before, and prasugrel 7 days be-
fore. In patients without stents, it may be rea-
sonable to continue aspirin perioperatively if
the risk of cardiac events outweighs the risk of
bleeding, but starting aspirin is not beneficial
for patients undergoing elective noncardiac
noncarotid surgery unless the risk of ischemic
events outweighs the risk of bleeding.

Beta-blockers

In view of the issue of scientific integrity of
the DECREASE trials, a separately commis-
sioned systematic review” of perioperative be-
ta-blocker therapy was performed. This review
suggested that giving beta-blockers before sur-
gery was associated with fewer postoperative
cardiac events, primarily ischemia and non-
fatal myocardial infarction, but few data sup-
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ported their use to reduce postoperative mor-
tality. Beta-blocker use was associated with
adverse outcomes that included bradycardia
and stroke. These findings were similar with
the inclusion or exclusion of the DECREASE
trials in question or of the POISE trial.?®

In addition to recommending continu-
ing beta-blockers in patients already on them
(class I—the highest recommendation), the
guidelines say that it may be reasonable to
start them in patients with intermediate- or
high-risk ischemia on stress tests as well as in
patients with three or more RCRI risk factors
(class IIb). In the absence of these indica-
tions, initiating beta-blockers preoperatively
to reduce risk even in patients with long-term
indications is of uncertain benefit. They also
recommended starting beta-blockers more
than 1 day preoperatively, preferably at least 2
to 7 days before, and note that it was harmful
to start them on the day of surgery, particularly
at high doses, and with long-acting formula-
tions.

Additionally, there is evidence of differ-
ences in outcome within the class of beta-
blockers, with the more cardioselective drugs
bisoprolol and atenolol being associated with
more favorable outcomes than metoprolol in
observational studies.

Statins
Multiple observational trials have reported
that statins are associated with decreased peri-
operative morbidity and mortality. Limited
evidence from three randomized controlled
trials (including two from the discredited DE-
CREASE group) suggests that there is a bene-
fit in patients undergoing vascular surgery, but
it is unclear for nonvascular surgery.?*=°

The ACC/AHA guidelines again give a
class I recommendation to continue statin
therapy perioperatively in patients already
taking statins and undergoing noncardi-
ac surgery, as there is some evidence that
statin withdrawal is associated with in-
creased risk. The guidelines comment that
starting statin therapy perioperatively is
reasonable for patients undergoing vascular
surgery (class Ila) and may be considered
in patients with other clinical guideline in-
dications who are undergoing elevated-risk
surgery (class IIb).
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The mechanism of this benefit is unclear
and may relate to the pleotropic as well as the
lipid-lowering effects of the statins. Statins
may also have beneficial effects in reducing
the incidence of acute kidney injury and post-
operative atrial fibrillation.

Whether a particular statin, dose, or time
of initiation before surgery affects risk is also
unknown at this time. The European guide-
lines® recommend starting a longer-acting
statin ideally at least 2 weeks before surgery
for maximal plaque-stabilizing effects.

The risk of statin-induced myopathy, rhab-
domyolysis, and hepatic injury appears to be
minimal.

Other medications

Of note, the new guidelines do not recom-
mend starting alpha-2 agonists for preventing
cardiac events in patients undergoing non-
cardiac surgery. Despite previous evidence
from smaller studies suggesting a benefit, the
POISE-2 trial’! demonstrated that periopera-
tive use of clonidine did not reduce cardiac
events and was associated with a significant
increase in hypotension and nonfatal cardiac
arrest. However, clonidine should be contin-
ued in patients already taking it.

A somewhat surprising recommendation
is that it is reasonable to continue angioten-
sin-converting enzyme (ACE) inhibitors or
angiotensin receptor blockers (ARBs), and if
they are held before surgery, to restart them
as soon as possible postoperatively (class Ila).
The guidelines note reports of increased hypo-
tension associated with induction of anesthe-
sia in patients taking these drugs but also note
that there was no change in important postop-
erative cardiac and other outcomes. Although
evidence of harm if these drugs are temporar-
ily discontinued before surgery is sparse, the
guidelines advocate continuing them in pa-
tients with heart failure or hypertension.

I ANESTHESIA AND INTRAOPERATIVE
MANAGEMENT

The classes of anesthesia include local, re-
gional (nerve block or neuraxial), monitored
anesthesia care (ie, intravenous sedation),
and general (volatile agent, total intravenous,
or a combination). The guideline committee
found no evidence to support the use of neur-
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axial over general anesthesia, volatile over
total intravenous anesthesia, or monitored
anesthesia care over general anesthesia. Neur-
axial anesthesia for postoperative pain relief
in patients undergoing abdominal aortic sur-
gery did reduce the incidence of myocardial
infarction.

The guidelines do not recommend routine-
ly using intraoperative transesophageal echo-
cardiography during noncardiac surgery to
screen for cardiac abnormalities or to monitor
for myocardial ischemia in patients without
risk factors or procedural risks for significant
hemodynamic, pulmonary, or neurologic com-
promise. Only in emergency settings do they
deem perioperative transesophageal echocar-
diography reasonable to determine the cause
of hemodynamic instability when it persists
despite attempted corrective therapy.

Maintenance of normothermia is reason-
able, as studies evaluating hypothermia or use
of warmed air did not find a lower rate of car-
diac events.’**

I POSTOPERATIVE SURVEILLANCE

In observational studies, elevated troponin
levels, and even detectable levels within the
normal range, have been associated with ad-
verse outcomes and predict mortality after
noncardiac surgery—the higher the level, the
higher the mortality rate.** Elevated troponins
have many potential causes, both cardiac and
noncardiac.

An entity termed myocardial injury after
noncardiac surgery (MINS)* was described as
prognostically relevant myocardial injury with
a troponin T level higher than 0.03 ng/mL in
the absence of a nonischemic etiology but not
requiring the presence of ischemic features.
Patients who had MINS had a higher 30-day
mortality rate (9.8% vs 1.1%) and were also
at higher risk of nonfatal cardiac arrest, heart
failure, and stroke compared with patients
who did not.

The guidelines recommend obtaining an
electrocardiogram and troponin levels if there
are signs or symptoms suggesting myocardial
ischemia or infarction. However, despite the
association between troponin and mortality,
the guidelines state that “the usefulness of post-
operative screening with troponin levels (and
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electrocardiograms) in patients at high risk
for perioperative myocardial infarction, but
without signs or symptoms suggestive of myo-
cardial ischemia or infarction, is uncertain in
the absence of established risks and benefits of
a defined management strategy.” They also rec-
ommend against routinely measuring postop-
erative troponins in unselected patients with-
out signs or symptoms suggestive of myocardial
ischemia or infarction, stating it is not useful
for guiding perioperative management.

Although there was a suggestion that pa-
tients in the POISE trial*® who suffered post-
operative myocardial infarction had better
outcomes if they had received aspirin and
statins, and another study’’ showed that in-
tensification of cardiac therapy in patients
with elevated postoperative troponin levels
after vascular surgery led to better 1-year out-
comes, there are no randomized controlled tri-
als at this time to support any specific plan or
intervention.

[ IMPACT ON CLINICAL PRACTICE:

A PERIOPERATIVE HOSPITALIST'S VIEW
Regarding testing
Although the updated guidelines provide
some novel concepts in risk stratification, the
new algorithm still leaves many patients in a
gray zone with respect to noninvasive testing.
Patients with heart failure, valvular heart dis-
ease, and arrhythmias appear to be somewhat
disconnected from the algorithm in this ver-
sion, and management according to clinical
practice guidelines is recommended.

Patients with acute coronary syndrome
remain embedded in the algorithm, with rec-
ommendations for cardiology evaluation and
management according to standard guide-
lines before proceeding to elective surgery.

The concept of a combined risk based on
clinical factors along with the surgical proce-
dure is important, and an alternative to the
RCRI factors is offered. However, while this
new NSQIP surgical risk calculator is more
comprehensive, it may be too time-consuming
for routine clinical use and still needs to be
externally validated.

The concept of shared decision-making
and team communication is stressed, but the
physician may still have difficulty deciding
when further testing may influence manage-

CLEVELAND CLINIC JOURNAL OF MEDICINE

COHN

ment. The guidelines remain somewhat vague,
and many physicians may be uncomfortable
and will continue to look for further guidance
in this area.

Without more specific recommendations,
this uncertainty may result in more stress tests
being ordered—often inappropriately, as they
rarely change management. Future prospec-
tive studies using biomarkers in conjunction
with risk calculators may shed some light on
this decision.

The new perioperative guidelines incorpo-
rate other ACC/AHA guidelines for valvular
heart disease”® and heart failure."* Some of
their recommendations, in my opinion, may
lead to excessive testing (eg, repeat echocar-
diograms) that will not change perioperative
management.

Regarding revascularization

The ACC/AHA guidelines continue to em-
phasize the important concept that coronary
revascularization is rarely indicated just to get
the patient through surgery.

The new guidelines give physicians some
leeway in allowing patients with drug-eluting
stents to undergo surgery after 6 rather than
12 months of dual antiplatelet therapy if they
believe that delaying surgery would place the
patient at more risk than that of stent throm-
bosis. There is evidence in the nonsurgical
setting that the newer stents currently being
used may require no more than 6 months of
therapy. In my opinion it was never clear that
there was a statistically significant benefit in
delaying surgery more than 6 months after
placement of a drug-eluting stent, so this is a
welcome addition.

Regarding beta-blockers

The systematic review of beta-blockers re-
inforces the importance of continuing them
preoperatively while downgrading recommen-
dations for their prophylactic use in patients
who are not at increased risk.

Although the debate continues, there is
no doubt that beta-blockers are associated
with a decrease in myocardial ischemia and
infarction but an increase in bradycardia and
hypotension. They probably are associated
with some increased risk of stroke, although
this may be related to the specific beta-block-
er used as well as the time of initiation before
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surgery. Evidence of a possible effect on mor-
tality depends on whether the DECREASE
and POISE trials are included or excluded in
the analysis.

In the absence of new large-scale random-
ized controlled trials, we are forced to rely on
observational trials and expert opinion in the
meantime. | think that if a beta-blocker is to
be started preoperatively, it should be done at
least 1 week before surgery, and a more cardi-
oselective beta-blocker should be used.

Regarding other drugs and tests

[ agree with the recommendation to continue
ACE inhibitors and ARBs preoperatively in
patients with heart failure and poorly con-
trolled hypertension. Although somewhat con-
trary to current practice, continuance of these
drugs has not been associated with an increase
in myocardial infarction or death despite con-
cern about intraoperative hypotension.

Data from randomized controlled trials of
perioperative statins are limited, but the informa-
tion from observational studies is favorable, and [
see little downside to initiating statins preopera-
tively in patients who otherwise have indications
for their use, particularly if undergoing vascular
or other high-risk noncardiac surgery. It is not
known whether the specific drug, dose, or timing
of initiation of statins influences outcome.

Although multiple studies of biomarkers
suggest that there is an association with out-
come, there are no randomized controlled tri-
als or specific interventions shown to improve
outcome.

Some of the recommended interventions
have included various cardiac medications,
stress testing, possible coronary angiography,
and revascularization, which are not with-
out risk. In the absence of data and following
the directive to “first do no harm,” the ACC/
AHA has been appropriately cautious in not
recommending them for routine use at this
time.

The updated guidelines have summarized
the new evidence in perioperative cardiac
evaluation and management. Many of their
recommendations were reinforced by this in-
formation and remain essentially unchanged.
Several new recommendations will lead to
changes in management going forward. Un-
fortunately, we lack the evidence to answer
many questions that arise in routine practice
and are therefore forced to rely on expert
opinion and our clinical judgment in these
cases. The ACC/AHA guidelines do provide
a framework for our evaluation and manage-
ment and help keep clinicians up-to-date
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