


vascular surgery in the Dutch Echocardiographic
Cardiac Risk Evaluation Applying Stress
Echocardiography (DECREASE) trial.5 This
medication was started at least seven days pre-
operatively, titrated to achieve a resting heart rate of
<60 beats per minute, and continued post-operatively
for 30 days. It should be noted that the study was
confined to patients with at least one clinical marker of
cardiac risk (prior MI, diabetes, angina pectoris, heart
failure, age >70 years, or poor functional status) and
evidence of inducible myocardial ischemia on a
dobutamine stress echocardiogram. Patients with
extensive regional wall motion abnormalities (large
zones of myocardial ischemia) were excluded.
Bisoprolol led to a reduction of approximately 80% in
peri-operative MI or cardiac death in this high-risk
population. Because of the selection criteria, the
efficacy of bisoprolol in the highest risk group 

(those who would be considered for coronary
revascularization/modification or cancellation of the
surgical procedure) cannot be determined from this
trial. However, the event rate in the placebo group
(nearly 40%) suggests that all but the highest risk
patients were enrolled in the trial.

Boersma and colleagues re-evaluated the value of
dobutamine stress echocardiography with respect to
the extent of wall motion abnormalities and use of
beta-blockers during surgery for the entire cohort of
patients screened for the DECREASE trial.6 They
assigned one point for each of the following
characteristics: age >70 years, current angina, MI,
congestive heart failure, prior cerebrovascular
accident, diabetes mellitus, and renal failure. As the
total number of clinical risk factors increases, peri-
operative cardiac event rates also increase. When the
risk of death by MI was stratified by peri-operative
beta-blocker usage, there was no significant
improvement in those without any of the prior risk

factors. In those with a risk factor score between zero
and three, which represented over half of all patients,
the rate of cardiac events was reduced from 3% to
0.9%. Most importantly, in those with at least three
risk factors (70% of the population), beta-blocker
therapy was very effective in reducing cardiac events
in those with new wall motion abnormalities in one
to four segments (33% versus 2.8%). There was a
smaller effect in those without new wall motion
abnormalities (5.8% versus 2%) and no effect in those
patients with new wall motion abnormalities in >5
segments. The group with extensive wall motion
abnormalities may be the group to consider for
coronary revascularization.

There have also been several other randomized clinical
trials that have been underpowered to detect major
morbidity and mortality, but still provide important

information with regard to clinical care. Urban and
colleagues randomized 107 patients to beta-blockers,
post-operative esmolol infusions on the day of surgery,
and metoprolol for the next 48 hours to maintain a
heart rate of less than 80 beats per minute (bpm),
compared with controls.7 Post-operative electro-
cardiographic ischemia was significantly more
prevalent in the control group compared with the
beta-blocker group during esmolol blockade, and
tended to be more common in the control group over
the next two days. MI and cardiac events were more
common in the control group, but these differences
were not significant. Zaugg and colleagues
randomized 63 patients to one of three groups: group
I, no atenolol; group II, pre- and post-operative
atenolol; group III, intraoperative atenolol.8 Three
patients in group I had cardiac troponin I levels
consistent with MI. These trials suggest that the
initiation the morning of surgery, as performed by
Mangano and colleagues, may not be more effective
than initiation during the intra- or early post-
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Of the approximately 30 million surgeries performed annually,

one million patients have known coronary artery disease (CAD),

and an additional two to three million are at risk for CAD.
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operative phase, unless the tight control with
prolonged phase-in suggested by Poldermans is used.
In accordance with the accumulating evidence,
several groups have advocated prophylactic beta
blockade in all high-risk patients undergoing high-
risk surgery. Based upon Polderman’s work, the
AHA/ACC Guidelines extend level I
recommendations for peri-operative beta blockade to
those patients with positive stress tests undergoing
major vascular surgery.3 They also recommend (level
IIa evidence) the use of prophylactic beta blockade in
patients with known or major risk factors for CAD,
although the strength of evidence is much weaker,
and therefore the recommendation does not meet the
same level as the prior recommendations. However,
other groups have now elevated the level IIa evidence
to stronger recommendations. Specifically, a report
from the Agency for Healthcare Research and
Quality suggested that prophylactic beta blockade in
patients with known or risk factors for CAD is
supported by the strongest forms of evidence.9

Auerbach and Goldman published a scientific review
of beta-blocker therapy in the Journal of the American
Medical Association and produced similar
recommendations regarding their use.10

A recent study published only in abstract form questions
the utility of beta-blockers in vascular surgery. Five
hundred patients undergoing abdominal aortic surgery,
infra-inguinal, or extra-anatomical revascularization
were recruited to a double-blind randomized controlled
trial (RCT) of peri-operative metoprolol versus
placebo.11 The preliminary 30-day results did not
support a clinically useful metoprolol effect in reducing
the cardiac event rate in these vascular patients.
Additionally, there is some evidence to question the
protective effect of beta-blockers without tight
titration.12 Raby and colleagues evaluated the efficacy of
the ultra-short acting agent esmolol with tight heart rate

control in a group of high-risk vascular surgery
patients.13 All patients had a baseline Holter monitor that
demonstrated pre-operative ischemia. Twenty-seven
patients were randomized to a continuous infusion of
esmolol versus placebo, with titration to heart rate
beginning at induction of anesthesia and continuing for
at least 24 hours. The study was underpowered to
evaluate differences in either MI or survival, but a
marked reduction in peri-operative myocardial ischemia
was observed in the esmolol group. It should be noted
that long-acting beta-blocker agents were allowed to
control for tachycardia, and 82% of the patients in the
placebo group received these agents.This work suggests
that close titration is required in order to achieve
optimal efficacy, even against the background of use of
long-acting agents.

In summary, there is evidence from the peri-operative
and non-operative setting that beta-blockers are
important agents. Clearly, patients with active
ischemic heart disease undergoing major vascular
surgery benefit from these agents, particularly if the
agents are titrated tightly to control heart rate. In those
patients undergoing lower risk surgery or without
active ischemic heart disease, the potential benefits and
risks must be determined, and there are on-going
studies to define this relationship. Finally, the value of
starting beta-blockers during the immediate pre-
operative period as opposed to initiation during the
intra- and early post-operative period is unknown.
Given the fact that these agents interact with
anesthetic agents and can have detrimental effects,
further research into these facts is clearly needed.14 In
fact, there have been several recent studies that suggest
that statins and alpha-2 agonists have beneficial effects,
and the best approach may simply be the appropriate
treatment of CAD in patients during the pre-, intra-,
post-operative, and post-discharge phases of a surgical
patient’s care.15–17 ■
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