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Perioperative beta-blockade:
beyond myocardial ischaemia

Ithough perioperative beta-block-

ade is recommended for patients at

igher risk of myocardial ischaemia

(Eagle et al, 2002), adoption of such

guidelines is limited. Concerns over clini-

cal trial data, plus the safety of periopera-

tive beta-blockade, persist. Since preopera-

tive revascularization does not reduce mor-

tality, a very large, increasingly elderly

patient population will present major chal-
lenges for the anaesthetist.

Mangano et al (1996) suggested that
perioperative beta-blockade with aten-
olol reduced mortality in patients up to
2 years post-major non-cardiac surgery.
However, this trial had several impor-
tant limitations. First, patients were
randomized to beta-blockade regardless
of whether they were already routinely
on beta-blockers; withdrawal is associ-
ated with a high incidence of myocardial
ischaemia.

Second, outcomes in the treatment vs
control groups were only compared from
the period of beta-blockade. If the period
of beta-blockade was included in the
analysis, no differences occurred between
the groups. Limited risk stratification,
heterogeneous surgical procedures and
different analgesic modes also complicate
interpretation of these data.

The carefully conducted study by
Poldermans et al (1999) presents another
issue, namely generalizability. Dobutamine
echocardiography identified 102 vascular
surgical patients with reversible myocar-
dial ischaemia, having screened 1351.
Patients were then randomized to biso-
prolol or standard of care. Mortality in
patients randomized to bisoprolol was
3.4% wvs 34% in the standard of care
group. Because this was a high-risk group,
extrapolating these data to other patient
groups is difficult.

This is highlighted by a recent propen-

sity score analysis, suggesting that beta-
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blockers are associated with excess mortal-
ity in patients at lowest preoperative car-
diacrisk (Lindenauer etal, 2005). Although
heart rate control appears to be important,
presumably through reduction of myocar-
dial oxygen consumption, resting heart
rate alone is an imprecise marker of ade-
quate beta-blockade. Indeed, the dose
required to achieve pharmacologically-
driven increases in heart rate by 25 beats/
min is similar regardless of previous beta-
blockade, possibly as a result of beta recep-
tor upregulation.

In support of this, a meta-analysis by
Devereaux et al (2005) concluded that
chronic use of beta-blockade does not
seem to confer protection. However, the
consistent observation that surprisingly
small differences in heart rate (-10 beats/
minute) occur between control and treat-
mentstudy groups (even in the Poldermans
study) raises the possibility that extracar-
diac, non-heart rate limiting effects are
also advantageous in the perioperative
period. This idea is supported by the
association between reduced periopera-
tive mortality and beta-blockade in
patients with at least two preoperative
risk factors — even though these factors
may not necessarily include overt ischae-
mic heart disease (Lindenauer et al,
2005).

How could beta-blockade confer
protection?
In addition to the major effects of beta-
blockade in reducing heart rate (increasing
diastolic perfusion time) and improving
contractility (reducing oxygen demand),
several other plausible but largely unex-
plored properties may improve periopera-
tive outcome:

B Beta-blockers have potent anti-arrhyth-
mic effects, enhancing atrial rate con-
trol particularly during acute ischaemia
and cardiac surgery

B Artenuation of excessive beta-adrener-
gic stimulation in heart failure restores
myocardial adrenoceptor sensitivity

B Immunological effects of acute and
chronic sympatholysis are unclear.

While acute adrenergic activation may
dampen inflammation, experimental
data suggest that prolonged increases
in sympathetic drive could result in
immunoparesis

B Beta-blockers differ substantially in
their pharmacological and pharmacoki-
netic properties.

Conclusions

If perioperative beta-blockade in the wider
surgical population is beneficial, several
mechanisms are likely to contribute.
Although ongoing Canadian (POISE) and
European (DECREASE-IV) clinical trials
focus on myocardial ischaemia, these data
may also give further clues as to whether
the benefits of beta-blockade may be
attributable to other mechanisms, includ-
ing extracardiac actions. BJHM

Devereaux PJ, Beattie WS, Choi PT et al (2005)
How strong is the evidence for the use of
perioperative beta blockers in non-cardiac
surgery? Systematic review and meta-analysis of
randomised controlled trials. BM/ 331(7512):
313-21

Eagle KA, Berger PB, Calkins H et al (2002)
American College Cardiology/American Heart
Association guideline update for perioperative
cardiovascular evaluation for noncardiac surgery:
executive summary a report of the American
College of Cardiology/American Heart
Association Task Force on Practice Guidelines
(Committee to Update the 1996 Guidelines on
Perioperative Cardiovascular Evaluation for
Noncardiac Surgery). Circulation 105: 1257-67

Lindenauer PK, Pekow P, Wang K et al (2005)
Perioperative beta-blocker therapy and mortality
after major noncardiac surgery. IV Engl ] Med
353: 349-61

Mangano DT, Layug EL, Wallace A, Tateo I (1996)
Effect of atenolol on mortality and cardiovascular
morbidity after noncardiac surgery. N Engl | Med
335: 1713-20

Poldermans D, Boersma E, Bax JJ et al (1999) The
effect of bisoprolol on perioperative mortality
and myocardial infarction in high-risk patients
undergoing vascular surgery: Dutch
Echocardiographic Cardiac Risk Evaluation
Applying Stress Echocardiography Study Group.
N Engl ] Med 341: 1789-94

Anaesthetic and critical care dilemmas are coordinated
by Dr Natasha Curran and Dr Ramani Moonsinghe,
Research Fellows at the Centre for Anaesthesia, UCL,
London

Ideas for future dilemmas can be sent to Rebecca
Linssen bjhm@markallengroup.com

276

British Journal of Hospital Medicine, May 2006, Vol 67, No 5



