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A B S T R A C T

Background

People undergoing major vascular surgery have an increased risk of postoperative cardiac complications. Beta-adrenergic blockers
represent an important and established pharmacological intervention in the prevention of cardiac complications in people with coronary
artery disease. It has been proposed that this class of drugs may reduce the risk of perioperative cardiac complications in people
undergoing major non-cardiac vascular surgery.

Objectives

To review the eCicacy and safety of perioperative beta-adrenergic blockade in reducing cardiac or all-cause mortality, myocardial
infarction, and other cardiovascular safety outcomes in people undergoing major non-cardiac vascular surgery.

Search methods

The Cochrane Peripheral Vascular Diseases Group Trials Search Co-ordinator searched the Specialised Register (January 2014) and the
Cochrane Central Register of Controlled Trials (CENTRAL; 2013, Issue 12). We searched trials databases and checked reference lists of
relevant articles.

Selection criteria

We included prospective, randomised controlled trials of perioperative beta-adrenergic blockade of people over 18 years of age undergoing
non-cardiac vascular surgery.

Data collection and analysis

Two review authors independently performed study selection and data extraction. We resolved disagreements through discussion. We
performed meta-analysis using a fixed-eCect model with odds ratios (ORs) and 95% confidence intervals (CIs).

Main results

We included two studies in this review, both of which were double-blind, randomised controlled trials comparing perioperative beta-
adrenergic blockade (metoprolol) with placebo, on cardiovascular outcomes in people undergoing major non-cardiac vascular surgery. We
included 599 participants receiving beta-adrenergic blockers (301 participants) or placebo (298 participants). The overall quality of studies
was good. However, one study did not report random sequence generation or allocation concealment techniques, indicating possible
selection bias, and the other study did not report outcome assessor blinding and was possibly underpowered. It should be noted that
several of the outcomes were only reported in a single study and neither of the studies reported on vascular patency/graL occlusion,
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which reduces the quality of evidence to moderate. There was no evidence that perioperative beta-adrenergic blockade reduced all-cause
mortality (OR 0.62, 95% CI 0.03 to 15.02), cardiovascular mortality (OR 0.34, 95% CI 0.01 to 8.32), non-fatal myocardial infarction (OR 0.83,
95% CI 0.46 to 1.49; P value = 0.53), arrhythmia (OR 0.70, 95% CI 0.26 to 1.88), heart failure (OR 1.71, 95% CI 0.40 to 7.23), stroke (OR 2.67,
95% CI 0.11 to 67.08), composite cardiovascular events (OR 0.87, 95% CI 0.55 to 1.39; P value = 0.57) or re-hospitalisation at 30 days (OR 0.86,
95% CI 0.48 to 1.52). However, there was strong evidence that beta-adrenergic blockers increased the odds of intra-operative bradycardia
(OR 4.97, 95% CI 3.22 to 7.65; P value < 0.00001) and intra-operative hypotension (OR 1.84, 95% CI 1.31 to 2.59; P value = 0.0005).

Authors' conclusions

This meta-analysis currently oCers no clear evidence that perioperative beta-adrenergic blockade reduces postoperative cardiac morbidity
and mortality in people undergoing major non-cardiac vascular surgery. There is evidence that intra-operative bradycardia and
hypotension are more likely in people taking perioperative beta-adrenergic blockers, which should be weighed with any benefit.

P L A I N   L A N G U A G E   S U M M A R Y

Beta-blockers for cardiac risk reduction in people undergoing non-cardiac vascular surgery

Background

As the population is ageing, more people will undergo major vascular surgery, which carries an increased risk of cardiac complications.
The increased risk of cardiac complications is oLen the result of asymptomatic heart disease. Treating severe symptoms, such as critical
limb ischaemia (severely narrowed arteries of the lower limbs resulting in rest pain, ulcers, or gangrene), in people with peripheral arterial
disease is a common reason for undergoing vascular surgery, which carries an increased risk heart attack (myocardial infarction) ranging
from 5% to 24% during and shortly aLer surgery. There is clear evidence for the use of beta-blockers (a class of medications used to treat
certain heart conditions as well as high-blood pressure and other conditions) to reduce cardiac risk in people with known heart disease,
and it has been suggested that beta-blockers may reduce short-term cardiac illness (morbidity) and death (mortality) in people undergoing
major non-cardiac vascular surgery.

Study characteristics

We identified two studies that evaluated beta-blockers giving during surgery (perioperatively) in people undergoing major non-cardiac
vascular surgery, with follow-up data on cardiovascular outcomes. A total of 599 participants were randomised to receive beta-blockers
(301 participants) or placebo (298 participants). Both studies were double-blind (neither participants nor surgeon were aware of the
treatment), randomised controlled trials evaluating the beta-blocker, metoprolol.

Key results

The results of the analysis oCered no clear evidence that perioperative beta-blockers reduced death from any cause (all-cause mortality),
cardiovascular death, non-fatal heart attack, irregular heartbeat (arrhythmia), heart failure, stroke, combined cardiovascular events or
re-hospitalisation at 30 days. There was evidence to support that beta-blockers increased the risk of intra-operative low heart rate
(bradycardia) and low blood pressure (hypotension). These complications should be weighed with any benefit when considering the use
of beta-blockers in this population.

Quality of the evidence

Study quality was good for both trials. One trial did not adequately describe their randomisation techniques and the other trial did not
report whether the outcome assessors were blinded to the treatment group, and was possibly underpowered. With only two studies
included, several of the outcomes only had data from a single study, and neither of the studies reported on blockage or obstruction of
blood vessels (vascular patency/graL occlusion), reducing the quality of evidence to moderate.
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B A C K G R O U N D

Description of the condition

Non-cardiac, vascular surgery includes a broad range of surgical
types. These include, but are not limited to, bypass, angioplasty
and stenting, aortic aneurysm repair, amputation, reconstruction
of deep vein occlusion, dialysis access and treatment for thoracic
outlet syndrome. Vascular surgery is associated with a high risk
of perioperative and postoperative morbidity and mortality due
to cardiovascular complications, largely because many people
undergoing vascular surgery are at risk of coronary artery disease
(ESC/ESA 2014). ALer aortic aneurysm repair, cardiac complications
occur in 2.8% of people treated endovascularly and as high as
7.8% of people treated by open repair (Nowygrod 2006). Two
studies found that perioperative myocardial infarction could range
from 5% to as high as 24% (Landesberg 2003; Le Manach 2005).
People with severe symptoms of peripheral arterial disease oLen
require vascular surgery to manage their progressing disease.
Using modelling methods, it is estimated that within European
Union member states there are annually at least 167,000 cardiac
complications due to non-cardiac surgeries, with 19,000 being
life-threatening (ESC/ESA 2014). These numbers are expected to
increase as the population ages and the number of cardiovascular
risk factors also increases within this population. To try to
manage this increase in cardiac risk the American College of
Cardiology/American Heart Association has developed a task force
to address risk evaluation of people receiving non-cardiac surgery,
in an attempt to reduce cardiac complications (Fleisher 2007),
and the European Society of Cardiology and European Society
of Anaesthesiology have put out joint guidelines for healthcare
workers to oCer best management strategies for this patient
population (ESC/ESA 2014).

Description of the intervention

Beta-adrenergic receptor blockers (beta-blockers) are a class of
medications taken orally or intravenously, that are used in the
treatment of many forms of heart conditions, as well as suggested
for migraines and muscle tremors. Beta-adrenergic blockers
have the ability to bind to adrenergic receptors meant for the
catecholamines noradrenaline (norepinephrine) and adrenaline
(epinephrine), which would normally act to increase the body's
ability to withstand stress, by increasing the heart rate, heart
muscle contraction, and blood pressure, and allowing more
oxygen to reach the lungs (Frishman 2003). However, when a
beta-adrenergic blocker binds to the adrenergic receptor, the
catecholamines cannot bind and there is a general slowing of
the heart rate and reduced blood pressure. Adrenergic receptors
are found in the heart, blood vessels, lungs and brain, and the
various types of beta-adrenergic blockers on the market will act
comparatively on the heart, but with varying eCects on the blood
vessels and lungs (Frishman 2003).

How the intervention might work

Drugs that block beta-adrenergic receptors have been established
as a therapeutic intervention in prevention of cardiac
complications in people with acute myocardial infarction, silent
cardiac ischaemia, and heart failure. It has been proposed that
beta-adrenergic blockers reduce the risk of perioperative cardiac
complications by slowing heart rate, decreasing blood pressure,
and moderating haemodynamic stress responses (Frishman 2003).

Doing this reduces the amount of oxygen consumed by the heart,
which results in longer diastolic filling and decreased myocardial
contractility (ESC/ESA 2014).

Why it is important to do this review

With an increase in the ageing population, the need for vascular
surgery will increase, as will the risk of cardiac complications,
as coronary artery disease is also on the rise. Treatments to
reduce cardiac risk during vascular surgery are needed in order
to treat people eCectively and safely. One trial published in
1996, which evaluated perioperative beta-adrenergic blockade
in people considered at high risk of coronary artery disease
and undergoing major surgical procedures, found reduced all-
cause mortality in the participants who received beta-adrenergic
blockade. This reduction was primarily due to a decrease in
cardiovascular mortality in the group receiving beta-adrenergic
blockade in the first six to eight months aLer surgery (Mangano
1996). A more recent study also showed a decrease in composite 30-
day death, myocardial infarction and non-fatal cardiac arrest, but
the large decrease in non-fatal myocardial infarction was oCset by
an increase in deaths in the beta-adrenergic blocker group (POISE
Trial 2006). Another study showed similar incidence of combined
death, myocardial infarction, unstable angina, and heart failure at
30 days between the treatment groups, although it should be kept
in mind that the risk factor profile of this trial was diCerent (Juul
2006). These studies included participants undergoing all types
of major surgery, and not specifically vascular surgery. It cannot
currently be determined what results would be seen in people
undergoing vascular surgery alone.

A large body of evidence evaluating perioperative beta-adrenergic
blockade in people undergoing vascular surgery came from a line
of studies known as DECREASE 2010 (Dutch Echo-cardiographic
Cardiac Risk Evaluation Applying Stress Echocardiography). The
primary investigator of the studies, Don Poldermans, has been
removed from his position as the head of perioperative cardiac
care at Erasmus Medical Centre in Rotterdam, due to scientific
misconduct. ALer investigation, several of the DECREASE 2010
studies have been found to have untrustworthy findings due
to breaches in protocol, and possible falsifications of data.
The lack of integrity of the findings of these studies, which
predominantly found beta-adrenergic blockers to have positive
eCects on morbidity and mortality, has made understanding the
role beta-adrenergic blockers play in people undergoing vascular
surgery confusing for both clinicians and researchers. Priebe 2014
highlighted this confusion in a commentary. Guidelines established
by the American College of Cardiology Foundation/American
Heart Association and the European Society of Cardiology are
currently being re-draLed in light of the concerns with the
DECREASE 2010 trials as well as other recent findings (ESC 2013;
ESC 2014). Erasmus Medical Center published a full copy of
the report regarding the DECREASE 2010 studies (Erasmus MC
2012 http://www.erasmusmc.nl/5663/135857/3675250/3706798/
Integrity_report_2012-10.pdf?lang=en). In consideration of these
uncertainties, we plan to review the current literature and assess
the overall eCicacy and safety of perioperative beta-adrenergic
blockers in reducing cardiovascular morbidity and mortality in
people undergoing major non-cardiac vascular surgery.
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O B J E C T I V E S

To review the eCicacy and safety of perioperative beta-adrenergic
blockade in reducing cardiac or all-cause mortality, myocardial
infarction, and other cardiovascular safety outcomes in people
undergoing major non-cardiac vascular surgery.

M E T H O D S

Criteria for considering studies for this review

Types of studies

Prospective, randomised controlled trials of perioperative beta-
adrenergic blockade.

Types of participants

Adults over 18 years of age undergoing non-cardiac vascular
surgery.

Types of interventions

• Intervention: perioperative beta-adrenergic blockers of any
dose, titration, duration and mode of administration.

• Control: placebo or no treatment.

Types of outcome measures

Primary outcomes

• All-cause mortality.

• Cardiovascular mortality.

• 30-day postoperative non-fatal and fatal myocardial infarction.

Secondary outcomes

• Arrhythmia (any variation from the normal rhythm of the heart
beat) requiring treatment.

• Heart failure.

• Vascular patency/graL occlusion.

• Stroke.

• Composite 30-day cardiovascular outcomes.

• Intra-operative bradycardia.

• Intra-operative hypotension.

• Re-hospitalisation at 30 days.

Search methods for identification of studies

We applied no language restrictions.

Electronic searches

The Cochrane Peripheral Vascular Diseases Group Trials Search Co-
ordinator (TSC) searched the Specialised Register (last searched
January 2014) and the Cochrane Central Register of Controlled
Trials (CENTRAL) 2013, Issue 12, part of The Cochrane Library
(www.thecochranelibrary.com). See Appendix 1 for details of
the search strategy used to search CENTRAL. The Specialised
Register is maintained by the TSC and is constructed from
weekly electronic searches of MEDLINE, EMBASE, CINAHL, AMED,
and through handsearching relevant journals. The full list of
the databases, journals and conference proceedings which have
been searched, as well as the search strategies used are
described in the Specialised Register section of the Cochrane

Peripheral Vascular Diseases Group module in The Cochrane Library
(www.thecochranelibrary.com).

The TSC searched the following trial databases for details of
ongoing and unpublished studies using the terms vascular surgery
and beta:

• World Health Organization (WHO) International Clinical Trials
Registry (apps.who.int/trialsearch/);

• ClinicalTrials.gov (clinicaltrials.gov/);

• ISRCTN register (/www.controlled-trials.com/isrctn/).

Searching other resources

We reviewed the reference lists of all included studies for further
relevant studies.

Data collection and analysis

Selection of studies

Two review authors (KM and RB) independently used selection
criteria to assess titles and abstracts of all studies identified in the
search. We reviewed full references where necessary. We included
studies meeting the inclusion criteria and documented reasons
for exclusion of any article. We addressed disagreement of study
selection through discussion.

Data extraction and management

Two review authors (KM and RB) independently processed articles
that met the inclusion criteria for data extraction. We checked
results for consistency using a prepared data extraction form. We
extracted the following details from the included studies: number
of participants in each arm, participant characteristics (age, gender,
and cardiovascular risk factors), type of vascular surgery, specific
beta-adrenergic blocker used (including dose and duration), study
outcomes, adverse eCects reported, and length of trial follow-up.
We resolved any disagreements through discussion.

Assessment of risk of bias in included studies

Risk of bias was assessed by RB and MS according to The
Cochrane Collaboration 'Risk of bias' tool (Higgins 2011). This tool
consists of six domains of bias: selection bias, performance bias,
detection bias, attrition bias, reporting bias and other potential
sources of bias. We allocated scores of high risk and low risk
of bias according to the guidelines described in the Cochrane
Handbook for Systematic Reviews of Interventions (Higgins 2011). If
insuCicient information was available to allocate high or low risk,
we deemed the study to be of unclear risk of bias. We resolved any
disagreements through discussion.

Measures of treatment e=ect

As all primary and secondary outcomes are dichotomous,
we expressed data as odds ratio (ORs) with 95% confidence
intervals (CIs) using a fixed-eCect model. However, if the test for

heterogeneity yielded an I2 statistic greater than 50%, we used a
random-eCects model.

Unit of analysis issues

Due to the nature of the condition and intervention, we considered
only randomised participants for inclusion in analysis.

Beta-adrenergic blockers for perioperative cardiac risk reduction in people undergoing vascular surgery (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

4

http://www.thecochranelibrary.com
http://www.mrw.interscience.wiley.com/cochrane/clabout/articles/PVD/frame.html
http://www.thecochranelibrary.com
http://apps.who.int/trialsearch/
http://clinicaltrials.gov/
http://www.controlled-trials.com/isrctn/


Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Dealing with missing data

We based quantitative analysis of outcomes on an intention-to-
treat basis, using all participants randomised. If data on drop-outs,
withdrawals or other missing data were not reported, we attempted
to contact study authors.

Assessment of heterogeneity

A test for heterogeneity examines the null hypothesis that all
studies are evaluating the same eCect. We obtained P values

comparing the test statistic with a Chi2 distribution. To help readers
assess the consistency of results of studies in a meta-analysis

Review Manager 5 soLware includes a method (I2 statistic) that
describes the percentage of total variation across studies due to
heterogeneity above what is expected by chance (RevMan 2012). A
value of 0% indicates no observed heterogeneity, and larger values
show increasing heterogeneity (Higgins 2003). We analysed data
with more than 50% heterogeneity using a random-eCects model
to account for issues of heterogeneity.

Assessment of reporting biases

To assess reporting bias, we planned to construct funnel plots for
meta-analyses with suCicient number of trials included (more than
10) (Higgins 2011). As only two studies were included, we did not
evaluate reporting bias.

Data synthesis

We planned to perform meta-analyses for each primary and
secondary outcome using fixed-eCect models. However, if the test

for heterogeneity yielded an I2 statistic greater than 50%, we used
a random-eCects model.

Subgroup analysis and investigation of heterogeneity

Where possible, we planned to analyse subgroups based on type of
surgery, vascular risk of study population, duration of drug therapy,
and intensity of drug therapy. However, neither of the two included
studies provided outcome data based on these characteristics,
therefore, we could not perform subgroup analysis.

Sensitivity analysis

If suCicient trials were available, we planned to conduct sensitivity
analysis by excluding studies at high risk of bias. However, as we
included only two studies, both of good quality, in the analysis, we
could not perform sensitivity analysis.

R E S U L T S

Description of studies

Results of the search

See Figure 1. Two studies (four records) met the review inclusion
criteria (MaVS 2006; POBBLE 2005). We excluded 24 references from
nine studies (DECREASE 2010; Duranay 2010; Juul 2006; Mangano
1996; POISE Trial 2006; Ralley 1988; Stone 1988; Suttner 2009;
Zaugg 1999).
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Figure 1.   Study flow diagram.
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Included studies

See Characteristics of included studies for more details.

We identified two double-blind, randomised controlled trials
that fulfilled our eligibility criteria (MaVS 2006; POBBLE 2005).
A total of 599 participants were randomised to receive either
perioperative beta-adrenergic blockade or placebo; the MaVS 2006
study included 496 participants while the POBBLE 2005 study
included 103. The POBBLE 2005 study excluded participants with
the highest cardiovascular risk, such as people who had had a
previous myocardial infarction. The MaVS 2006 study had more
lenient criteria. The type of non-cardiac vascular surgery varied
between the two trials and included aortic aneurysm repair, aorto-
iliac graLs for stenosis, femo-femoral cross-over graLs, femoro-
popliteal bypass, femoro-distal bypass, amputation, infrainguinal
re-vascularisation and axillofemoral re-vascularisation.

The MaVS 2006 study followed a protocol with the beta-adrenergic
blocker metoprolol, using a weight-based dosage: participants
weighing 75 kg or greater received a dosage of 100 mg, participants
weighing between 40 and 70 kg received 50 mg, and participants
weighing 40 kg or less received 25 mg. The study medication
was given orally (twice daily) or intravenously (every six hours)
beginning two hours pre-operatively until hospital discharge, or
a maximum of five days postoperatively. The POBBLE 2005 study
followed a diCerent protocol, also with metoprolol, which was
given in 2 to 4 mg intravenous injections beginning five to 10
minutes before intubation, followed by 50 mg twice daily (orally)
for seven days aLer surgery. All participants in the POBBLE 2005
study underwent a test dosage of metoprolol prior to surgery to
make sure the drug was well tolerated. Both studies were double-
blinded, and, therefore, used a placebo regimen that matched that
of metoprolol.

The reported outcomes in the MaVS 2006 study were non-fatal
myocardial infarction, unstable angina, new congestive heart

failure, new atrial or ventricular dysrhythmia requiring treatment,
or cardiac death. The POBBLE 2005 study identified outcomes
of interest as fatal and non-fatal cardiovascular events within 30
days of surgery, myocardial ischaemia per 24 hours, length of
postoperative hospital stay, and two-year survival. Both studies
included a composite 30-day cardiovascular event outcome
with the MaVS 2006 study combining cardiac death, non-fatal
myocardial infarction, congestive heart failure, unstable angina,
and dysrhythmia requiring treatment, and the POBBLE 2005 study
combining fatal and non-fatal myocardial infarction, unstable
angina, stroke, and ventricular tachycardia.

Excluded studies

See Characteristics of excluded studies for more details.

We excluded nine studies (DECREASE 2010; Duranay 2010; Juul
2006; Mangano 1996; POISE Trial 2006; Ralley 1988; Stone 1988;
Suttner 2009; Zaugg 1999). We excluded the DECREASE 2010
studies due to concerns with integrity of the data and collection
method. The Erasmus Medical Center produced a full report on the
DECREASE 2010 studies (Erasmus MC 2012) and can be found at this
link: http://www.erasmusmc.nl/5663/135857/3675250/3706798/
Integrity_report_2012-10.pdf?lang=en. We excluded five studies
because the outcomes are not currently within the scope of this
review (Duranay 2010; Ralley 1988; Stone 1988; Suttner 2009;
Zaugg 1999). We excluded three studies because their study
population included people undergoing other types of surgery, not
just vascular, and subgroup data for people undergoing vascular
surgery could not be extracted separately (Juul 2006; Mangano
1996; POISE Trial 2006). We contacted the authors of these three
studies for outcome data specific to people undergoing vascular
surgery.

Risk of bias in included studies

See Figure 2 and Figure 3.

 

Figure 2.   Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included studies.
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Figure 3.   Risk of bias summary: review authors' judgements about each risk of bias item for each included study.

 
Allocation

Allocation bias for the MaVS 2006 study was unclear, as the
randomisation sequence generation method was not fully clarified
and allocation concealment was not addressed. The POBBLE 2005
study was at low risk of allocation bias as both randomisation
sequence generation and allocation concealment were managed
through a dedicated central website.

Blinding

Blinding of participants and personnel was adequate in both
studies, with the use of identical placebos. In the POBBLE 2005
study, the anaesthesiologists were not blinded to the study drug,
for safety reasons, but precautions were taken to ensure only
the anaesthesiologists knew of the study medication, and no
other carer or investigator. Blinding of assessors was adequate in
the MaVS 2006 study, as a blinded adjudication committee was
utilised;this was not adequately discussed in the POBBLE 2005
study, putting it an unclear risk of detection bias.

Incomplete outcome data

Attrition bias was low for both studies because they adequately
reported participant drop-out rates and reasons, with similar rates
occurring between groups in both studies.

Selective reporting

Both the MaVS 2006 and POBBLE 2005 studies had low risk of
reporting bias because all pre-specified outcomes were reported
on.

Other potential sources of bias

The MaVS 2006 study did not appear to have any other sources of
bias, but the POBBLE 2005 study had unclear risk of other bias,
as their power calculation determined a need of 300 participants
in their study population, but they only recruited 103, leaving the
study possibly underpowered.
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E=ects of interventions

Beta-adrenergic blocker versus placebo or no treatment

All-cause mortality

Both the MaVS 2006 and POBBLE 2005 studies reported all-cause
mortality for the comparison of beta-adrenergic blockers and
placebo. Due to heterogeneity, we used a random-eCects model
(see Data synthesis), which found no clear diCerence between the

two interventions (OR 0.62, 95% CI 0.03 to 15.02; P value = 0.77; I2 =
66%; n = 599). However, the CI is very wide, making any conclusion
for the association diCicult to make.

Cardiovascular mortality

Cardiovascular mortality was only evaluated in the MaVS 2006
study, and there was a single event in the placebo group, so
there was no clear evidence that beta-adrenergic blockers reduced
cardiovascular mortality (OR 0.34, 95% CI 0.01 to 8.32; n = 496). No
overall association could be determined from the model as only
one study was included.

Non-fatal myocardial infarction

Both the MaVS 2006 and POBBLE 2005 studies evaluated non-
fatal myocardial infarction, and the fixed-eCect model found no
diCerence between the two treatment groups(OR 0.83, 95% 0.46 to
1.49; P value = 0.53; n = 599).

Arrhythmia

Only the MaVS 2006 recorded arrhythmia, so no overall association
could be determined. There was no clear evidence that
perioperative beta-adrenergic blockers reduced arrhythmia (OR
0.70, 95% CI 0.26 to 1.88; n = 496).

Heart failure

Only the MaVS 2006 recorded heart failure, and there was no
clear evidence to support beta-adrenergic blockers reducing heart
failure (OR 1.71, 95% CI 0.40 to 7.23; n = 496).

Vascular patency/gra� occlusion

Neither of the included studies evaluated vascular patency/graL
occlusion.

Stroke

The POBBLE 2005 study evaluated stroke, which found an OR of 2.67
(95% CI 0.11 to 67.08; n = 103), but only one event was recorded
(in the beta-adrenergic blocker group) so the CI is very wide and
uninformative. No overall association could be derived from the
single study.

Composite 30-day cardiovascular outcomes

Th MaVS 2006 and POBBLE 2005 studies evaluated a composite
of cardiovascular outcomes at 30 days. There was no statistically
significant diCerence between beta-adrenergic blockers and
placebo (OR of 0.87, 95% CI 0.55 to 1.39; P value = 0.57; n = 599).
It should be noted that although both studies were using a similar
definition for a composite cardiovascular outcome, the two studies
had slight diCerences in which events made up this outcome; this
should be kept in mind when interpreting the findings.

Intra-operative bradycardia

MaVS 2006 and POBBLE 2005 evaluated intra-operative
bradycardia, and the fixed-eCect model found a strong, statistically
significant increase in the odds of intra-operative bradycardia in
the beta-adrenergic blocker group compared with placebo(OR 4.97,
95% CI 3.22 to 7.65; P value < 0.00001; n = 599).

Intra-operative hypotension

MaVS 2006 and POBBLE 2005 measured episodes of intra-operative
hypotension. The fixed-eCect model found a statistically significant
increase in the odds of experiencing hypotension in the beta-
adrenergic blocker group compared with placebo (OR 1.84, 95% CI
1.31 to 2.59; P value = 0.0005; n = 599).

Re-hospitalisation at 30 days

Only the MaVS 2006 study evaluated re-hospitalisation at 30 days,
and found no clear evidence supporting reduced re-hospitalisation
in the beta-adrenergic blocker group (OR 0.86, 95% CI 0.48 to 1.52;
n = 496).

D I S C U S S I O N

Summary of main results

We identified only two studies that met the eligibility criteria
for inclusion in the review (MaVS 2006; POBBLE 2005). Both
studies were double-blind, randomised controlled trials comparing
perioperative beta-adrenergic blockade (metoprolol) with placebo
on cardiovascular outcomes in people undergoing non-cardiac
vascular surgery. Combined, there were 599 participants included
in this review; 301 received beta-adrenergic blockers and
298 received placebo. The results give no clear evidence
that perioperative beta-adrenergic blockade reduces all-cause
mortality, cardiovascular mortality, or cardiovascular events. There
was strong evidence that perioperative beta-adrenergic blockers
increase the odds of intra-operative bradycardia and hypotension.
For many of the outcomes, there were very few data points with
data for some outcomes from only one study. This resulted in
wide CIs for several outcomes, and unclear interpretation of the
results. We conclude that, based on the current level of evidence,
there is insuCicient data to understand fully the eCects of routine
perioperative beta-adrenergic blockade in people undergoing
major non-cardiac vascular surgery.

Overall completeness and applicability of evidence

The two studies included in this review oCered relevant evidence
to the review question. However, with only two studies, there was
not enough data to address the objectives of the review suCiciently.
The addition of relevant data was limited by study design, as
several other studies addressing the same study question, but in
a heterogeneous population of people undergoing major surgery,
did not make outcome data available specific to people undergoing
vascular surgery. There were diCerences between the two studies,
with the POBBLE 2005 study population selected to have a lower
cardiovascular risk, which was not done in the MaVS 2006 study. In
addition, the composite cardiovascular events reported in the two
studies were compiled of slightly diCerent events. This review did
not evaluate dosage or pre-treatment of beta-adrenergic blockers,
and neither of the included studies titrated the beta-adrenergic
blocker to a target heart rate. In addition, as both included studies
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evaluated metoprolol, the current evidence is only specific to this
medication.

Guidelines established in 2009 from the American College
of Cardiology Foundation and American Heart Association
(ACCF/AHA) recommend beta-adrenergic blockers for people
undergoing vascular surgery who are at a higher cardiac
risk, but are uncertain to recommend beta-adrenergic
blockers in people undergoing vascular surgery with low
or no cardiac risk (ACCF/AHA 2009). However, due to the
uncertainty that has occurred aLer the controversies with
the DECREASE 2010 trials became apparent (Erasmus MC
2012 : http://www.erasmusmc.nl/5663/135857/3675250/3706798/
Integrity_report_2012-10.pdf?lang=en), as well as other recent
findings, the ACCF/AHA and the European Society of Cardiology
(ESC) have published a joint statement that new guidelines
are being constructed. In the interim, the recommendation is
"initiation of beta blockers in patients who will undergo non-
cardiac surgery should not be considered routine, but should be
considered carefully by each patient's treating physician on a case-
by-case basis" (ESC 2013; ESC 2014).

Quality of the evidence

The quality of reporting in both studies was good. The MaVS
2006 study did not report how their randomisation sequence was
generated or how they maintained allocation concealment, but
was otherwise at low risk of bias. The quality of the POBBLE 2005
study was only limited by unclear reporting bias, as there were
no two-year data reported, as indicated by the study authors,
and a possibly underpowered study population. However, with
only two studies, totalling 599 randomised participants, diCerences
in outcome reporting, and not all outcomes being reported on,
the quality of the evidence was moderate, and not currently
robust enough to draw any conclusions on whether perioperative
beta-adrenergic blockade reduces cardiovascular risk in people
undergoing non-cardiac vascular surgery.

Potential biases in the review process

Two review authors independently performed study selection,
quality assessment and data extraction in order to reduce any
bias. It was the choice of the review authors not to include the
DECREASE 2010 studies due to the uncertainties of the integrity
of the data. In addition, we could not use three excluded studies
because they did not publish subgroup analysis of the outcomes of
people who underwent vascular surgery. We attempted to contact
study authors for this data, but received no response. While every
attempt was made to identify any relevant studies, there is the
possibility that we overlooked unpublished studies.

Agreements and disagreements with other studies or
reviews

While there are several reviews that have evaluated cardiovascular
outcomes comparing perioperative beta-adrenergic blockade
usage with a control in people undergoing major non-cardiac
surgery, this is the first review, to our knowledge, evaluating this
comparison on people undergoing vascular surgery, using only
prospective, randomised controlled trials.

One review conducted in 2010 evaluated perioperative beta-
adrenergic blockade in people undergoing vascular surgery, but
the authors included retrospective and observational studies,
in addition to randomised controlled trials, including the two
trials included in our review (Brooke 2010). This review also
included data from the DECREASE 2010 studies, as it was published
before the controversy with its principal investigator. Meta-
analysis was not utilised as the outcomes of the included studies
varied widely, and, therefore, the results were evaluated through
narrative synthesis. The authors concluded that perioperative beta-
adrenergic blockade usage lowers the risk of myocardial infarction
and cardiovascular death, but that the risk of adverse events, such
as bradycardia, is increased. These conclusions were not drawn
through quantitative evaluation, and it should be noted that the
only two studies that met inclusion criteria for our own review
showed no benefit of beta-adrenergic blockers on cardiovascular
events, whereas the remaining eight studies showed a benefit of
beta-adrenergic blockade, but for diCering cardiac outcomes. The
authors of the Brooke 2010 review also used studies evaluating
people undergoing major surgery, not specific to vascular surgery,
to draw their conclusions, making their findings not actually
specific to people undergoing vascular surgery. The findings of our
meta-analyses do not currently agree with this review, as we found
no clear evidence suggesting reduced cardiovascular risk from the
use of perioperative beta-adrenergic blockers in people undergoing
vascular surgery.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

It is currently unclear whether perioperative beta-adrenergic
blockers reduce cardiac complications in people undergoing non-
cardiac vascular surgery. This review indicates that beta-adrenergic
blockers increase the risk of intra-operative bradycardia and
hypotension, which should be weighed against any possible
benefit.

Implications for research

There is a clear need for additional randomised controlled
trials to evaluate the eCects of perioperative beta-adrenergic
blockade in people undergoing non-cardiac vascular surgery.
Future research should aim to investigate pre-treatment, dosage,
and duration of beta-adrenergic blockade, as these currently vary
between studies. In addition, of great importance would be the
evaluation of perioperative beta-adrenergic blockade usage based
on cardiovascular risk. There are already several large trials that
evaluated the comparison of interest in people undergoing major,
non-cardiac surgery, that included vascular surgery, and if the study
authors of these trials made the outcome data specific to people
undergoing vascular surgery available, this would greatly increase
relevant data available for this population.
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Methods Study type: double-blind, randomised controlled trial

Study aim: to investigate the effects of metoprolol and its effects on cardiac complications at 30 days
and 6 months after vascular surgery

Country: Canada

Setting: multicentre; 3 tertiary care centres

Participants Number randomised: total n = 496 (metoprolol n = 246; placebo n = 250)

Age (mean (SD)): metoprolol = 66.4 (10.0) years; placebo = 65.9 (10.0) years

Gender (M/F): metoprolol = 193/53; placebo = 184/66

Inclusion criteria: American Society of Anesthesiology class III or less; undergoing abdominal aortic
surgery and infrainguinal or axillofemoral re-vascularisation

Exclusion criteria: current or recent beta-adrenergic blocker use; current amiodarone use; airflow ob-
struction requiring treatment; history of CHF; history of atrioventricular block; previous adverse drug
reactions to beta-adrenergic blockers; previous participation in the MaVS study

CVD risk factors: prior MI: metoprolol = 15.0%, placebo = 12.0%; angina: metoprolol = 7.3%, placebo =
10.0%; diabetes mellitus on treatment: metoprolol = 22.0%, placebo = 14.8%; permanent pacemaker:
metoprolol = 0%, placebo = 0.4%

Type of vascular surgery: abdominal aortic surgery, infrainguinal or axillofemoral re-vascularisation

Interventions Treatment: metoprolol; participants weighing ≥ 75 kg received 100 mg, between 40 and 75 kg received
50 mg and ≤ 40 kg received 25 mg, oral (twice daily) or intravenous route (every 6 hours)

Control: placebo; participants weighing ≥ 75 kg received 100 mg, 40-75 kg received 50 mg and ≤ 40 kg
received 25 mg, oral or intravenous route

Duration: 2 hours preoperatively until hospital discharge or maximum of 5 days postoperatively

Outcomes Postoperative 30-day composite incidence of non-fatal MI, unstable angina, new CHF, new atrial or ven-
tricular dysrhythmia requiring treatment or cardiac death

The same composite outcome was evaluated over 6 months, but it should be noted that the outcome
data between 1 and 6 months could not be used in the meta-analysis as the data were presented
graphically with no numerical data

MaVS 2006 
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Notes It should be noted that Figure 1 (of Yang 2006), which is a flow diagram of patient screening indicates
that 497 participants were randomised (metoprolol n = 247; placebo n = 250), but as the n = 496 was
used twice later in the text, we assumed this is the correct number randomised

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "Randomization was constructed in blocks of 4 by the study statisti-
cian…"

Comment: not enough information to determine adequate sequence genera-
tion

Allocation concealment
(selection bias)

Unclear risk Insufficient description of allocation concealment

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Quote: "The patients, investigators, and all caretakers were blinded to the
study randomization"

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Quote: "An independent adjudication committee reviewed all primary com-
posite outcomes", ...."in a blinded fashion"

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Discontinuation was similar between treatment groups, and reasons were also
similar

Selective reporting (re-
porting bias)

Low risk All outcomes indicated in methods appear to be reported on

Other bias Low risk No indication of other bias

MaVS 2006  (Continued)

 
 

Methods Study type: double-blind, randomised placebo-controlled trial

Study aim: to assess whether a policy of perioperative beta-adrenergic blockade with metoprolol re-
duced 30-day CV morbidity and mortality and reduced the length of hospital stay in people undergoing
infrarenal vascular surgery

Country: UK

Setting: multicentre, vascular surgical units in 4 hospitals

Participants Number randomised: total n = 103 (metoprolol n = 55; placebo n = 48)

Age (median (IQR)): metoprolol = 73 (61-79) years; placebo = 74 (66-76) years

Gender (M/F): total = 80/23; metoprolol = 40/13*; placebo = 35/9*, *6 participants did not undergo the
procedure

Inclusion criteria: people undergoing major elective infrarenal vascular surgery under general anaes-
thesia

POBBLE 2005 
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Exclusion criteria: already taking beta-adrenergic blockers; beta-adrenergic blockers could be danger-
ous; receiving current treatment for asthma; had aortic stenosis; had bradycardia or hypotension; peri-
operative beta-adrenergic blockade had already been shown to be beneficial; had unstable angina, or
angina with positive dobutamine stress test; previous MI

CVD risk factors: current/ex smoker: metoprolol = 43%/47%, placebo = 10%/30%; diabetes: metoprolol
= 19%, placebo = 18%

Type of vascular surgery: infrarenal; aortic aneurysm repair, aortoiliac graLs for stenosis, femofemoral
cross-over graLs, femoropopliteal bypasses, femorodistal bypasses, amputation

Interventions Treatment: metoprolol; 2-4 mg in a slow intravenous injection over 5-10 minutes before intubation,
then 50 mg twice daily, oral route

Control: placebo; equivalent 2-4 mg in a slow intravenous injection over 5-10 minutes before intuba-
tion, then 50 mg twice daily, oral route

Duration: 7 days after surgery

Outcomes Fatal and non-fatal CV events within 30 days of surgery, myocardial ischaemia per 24 hours while wear-
ing the Holter monitor, length of postoperative hospital stay, 2-year survival

Notes Study of average risk CV people undergoing vascular surgery, people with highest CV risk were exclud-
ed. All participants underwent a test dose of their allocated drug: metoprolol 50 mg or placebo equiva-
lent for people weighing > 55 kg and 25 mg for people weighing ≤ 55 kg. People who did not tolerate the
medication did not receive further beta-adrenergic blockade

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "Randomization as performed centrally at TheSealedEnvelope.com
web site. Treatment was allocated in a 1:1 ratio by using random permuted
blocks of size 2, 4, and 6 within four stratification factors..."

Allocation concealment
(selection bias)

Low risk Quote: "Randomization as performed centrally at TheSealedEnvelope.com
web site"

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Quote: "Trial drugs-metoprolol and placebo-of identical appearance were in
gelatin-coated capsules or ampoules..."

Comment: study described as "double-blind". For safety reasons the anaes-
thesiologists administering the study drug were unblinded, but precautions
were taken to ensure remaining clinicians and trial co-ordinators were blind-
ed. There was no indication that blinding was broken for others involved in the
trial, other than the anaesthesiologists

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Study did not specify whether the outcome assessors were blinded or not

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Drop-out rate was even between treatment groups

Selective reporting (re-
porting bias)

Low risk All outcomes reported on

Other bias Unclear risk Power calculations determined a study population of 300, but only 103 partici-
pants were recruited

POBBLE 2005  (Continued)
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BP: blood pressure; HR: heart rate; IQR: interquartile range; CHF: congestive heart failure; CV: cardiovascular; CVD: cardiovascular disease;
F: female; M: male; MI: myocardial infarction;
n: number; SD: standard deviation.
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

DECREASE 2010 The principal investigator, Don Poldermans, of the DECREASE studies was dismissed by Erasmus
University in Rotterdam for alleged scientific misconduct that included failing to obtain written pa-
tient consent and negligent data collection. Data from these trials cannot be relied upon as valid.
The Erasmus Medical Center published a full copy of the report (Erasmus MC 2012) which can be
found here:

http://www.erasmusmc.nl/5663/135857/3675250/3706798/Integrity_report_2012-10.pdf?lang=en

Duranay 2010 Outcomes of the study (estimated glomerular filtration rate, serum creatinine and nitrate levels)
were not within the scope of this review

Juul 2006 Outcome data for people undergoing vascular surgery, separately, were not available

Mangano 1996 Outcome data for people undergoing vascular surgery, separately, were not available

POISE Trial 2006 Outcome data for people undergoing vascular surgery, separately, were not available

Ralley 1988 Outcomes of the study (haemodynamic outcomes) were not within the scope of this review

Stone 1988 Outcomes of the study (myocardial ischaemia) were not within the scope of this review. If future
data from the study is presented that includes outcome data relevant to our review, this study may
be considered for inclusion

Suttner 2009 Outcomes of the study (myocardial ischaemia) were not within the scope of this review. If future
data from the study is presented that includes outcome data relevant to our review, this study may
be considered for inclusion

Zaugg 1999 Outcome data for people undergoing vascular surgery, separately, were not available

 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Beta-adrenergic blocker versus placebo

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 All-cause mortality 2 599 Odds Ratio (M-H, Random, 95% CI) 0.62 [0.03, 15.02]

2 Cardiovascular mortality 1   Odds Ratio (M-H, Fixed, 95% CI) Totals not selected

3 Non-fatal myocardial in-
farction

2 599 Odds Ratio (M-H, Fixed, 95% CI) 0.83 [0.46, 1.49]

4 Arrhythmia 1   Odds Ratio (M-H, Fixed, 95% CI) Totals not selected
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

5 Heart failure 1   Odds Ratio (M-H, Fixed, 95% CI) Totals not selected

6 Stroke 1   Odds Ratio (M-H, Fixed, 95% CI) Totals not selected

7 Composite cardiovascular
events

2 599 Odds Ratio (M-H, Fixed, 95% CI) 0.87 [0.55, 1.39]

8 Intra-operative bradycar-
dia

2 599 Odds Ratio (M-H, Fixed, 95% CI) 4.97 [3.22, 7.65]

9 Intra-operative hypoten-
sion

2 599 Odds Ratio (M-H, Fixed, 95% CI) 1.84 [1.31, 2.59]

10 Re-hospitalisation at 30
days

1   Odds Ratio (M-H, Fixed, 95% CI) Totals not selected

 
 

Analysis 1.1.   Comparison 1 Beta-adrenergic blocker versus placebo, Outcome 1 All-cause mortality.

Study or subgroup Beta-blocker Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

MaVS 2006 0/246 4/250 45.96% 0.11[0.01,2.07]

POBBLE 2005 3/55 1/48 54.04% 2.71[0.27,26.97]

   

Total (95% CI) 301 298 100% 0.62[0.03,15.02]

Total events: 3 (Beta-blocker), 5 (Placebo)  

Heterogeneity: Tau2=3.5; Chi2=2.94, df=1(P=0.09); I2=66%  

Test for overall effect: Z=0.29(P=0.77)  

Favours beta-blocker 10000.001 100.1 1 Favours placebo

 
 

Analysis 1.2.   Comparison 1 Beta-adrenergic blocker versus placebo, Outcome 2 Cardiovascular mortality.

Study or subgroup Beta-blocker Placebo Odds Ratio Odds Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

MaVS 2006 0/246 1/250 0.34[0.01,8.32]

Favours beta-blocker 10000.001 100.1 1 Favours placebo

 
 

Analysis 1.3.   Comparison 1 Beta-adrenergic blocker versus placebo, Outcome 3 Non-fatal myocardial infarction.

Study or subgroup Beta-blocker Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

MaVS 2006 19/246 21/250 79.2% 0.91[0.48,1.74]

POBBLE 2005 3/55 5/48 20.8% 0.5[0.11,2.2]

   

Total (95% CI) 301 298 100% 0.83[0.46,1.49]

Favours beta-blocker 500.02 100.1 1 Favours placebo
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Study or subgroup Beta-blocker Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Total events: 22 (Beta-blocker), 26 (Placebo)  

Heterogeneity: Tau2=0; Chi2=0.54, df=1(P=0.46); I2=0%  

Test for overall effect: Z=0.63(P=0.53)  

Favours beta-blocker 500.02 100.1 1 Favours placebo

 
 

Analysis 1.4.   Comparison 1 Beta-adrenergic blocker versus placebo, Outcome 4 Arrhythmia.

Study or subgroup Beta-blocker Placebo Odds Ratio Odds Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

MaVS 2006 7/246 10/250 0.7[0.26,1.88]

Favours beta-blocker 1000.01 100.1 1 Favours placebo

 
 

Analysis 1.5.   Comparison 1 Beta-adrenergic blocker versus placebo, Outcome 5 Heart failure.

Study or subgroup Beta-blocker Placebo Odds Ratio Odds Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

MaVS 2006 5/246 3/250 1.71[0.4,7.23]

Favours beta-blocker 1000.01 100.1 1 Favours placebo

 
 

Analysis 1.6.   Comparison 1 Beta-adrenergic blocker versus placebo, Outcome 6 Stroke.

Study or subgroup Beta-blocker Placebo Odds Ratio Odds Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

POBBLE 2005 1/55 0/48 2.67[0.11,67.08]

Favours beta-blocker 10000.001 100.1 1 Favours placebo

 
 

Analysis 1.7.   Comparison 1 Beta-adrenergic blocker versus placebo, Outcome 7 Composite cardiovascular events.

Study or subgroup Beta-blocker Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

MaVS 2006 25/246 30/250 70.72% 0.83[0.47,1.46]

POBBLE 2005 17/55 15/48 29.28% 0.98[0.43,2.27]

   

Total (95% CI) 301 298 100% 0.87[0.55,1.39]

Total events: 42 (Beta-blocker), 45 (Placebo)  

Heterogeneity: Tau2=0; Chi2=0.11, df=1(P=0.74); I2=0%  

Test for overall effect: Z=0.56(P=0.57)  

Favours beta-blocker 100.1 50.2 20.5 1 Favours placebo
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Analysis 1.8.   Comparison 1 Beta-adrenergic blocker versus placebo, Outcome 8 Intra-operative bradycardia.

Study or subgroup Beta-blocker Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

MaVS 2006 84/246 26/250 83.89% 4.47[2.75,7.25]

POBBLE 2005 31/55 7/48 16.11% 7.57[2.89,19.81]

   

Total (95% CI) 301 298 100% 4.97[3.22,7.65]

Total events: 115 (Beta-blocker), 33 (Placebo)  

Heterogeneity: Tau2=0; Chi2=0.92, df=1(P=0.34); I2=0%  

Test for overall effect: Z=7.27(P<0.0001)  

Favours beta-blocker 100.1 50.2 20.5 1 Favours placebo

 
 

Analysis 1.9.   Comparison 1 Beta-adrenergic blocker versus placebo, Outcome 9 Intra-operative hypotension.

Study or subgroup Beta-blocker Placebo Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

MaVS 2006 114/246 84/250 91.86% 1.71[1.19,2.45]

POBBLE 2005 49/55 34/48 8.14% 3.36[1.17,9.63]

   

Total (95% CI) 301 298 100% 1.84[1.31,2.59]

Total events: 163 (Beta-blocker), 118 (Placebo)  

Heterogeneity: Tau2=0; Chi2=1.43, df=1(P=0.23); I2=29.97%  

Test for overall effect: Z=3.5(P=0)  

Favours beta-blocker 100.1 50.2 20.5 1 Favours placebo

 
 

Analysis 1.10.   Comparison 1 Beta-adrenergic blocker versus placebo, Outcome 10 Re-hospitalisation at 30 days.

Study or subgroup Beta-blocker Placebo Odds Ratio Odds Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

MaVS 2006 24/246 28/250 0.86[0.48,1.52]

Favours beta-blocker 1000.01 100.1 1 Favours placebo

 

 

A P P E N D I C E S

Appendix 1. CENTRAL search strategy

 

#1 MeSH descriptor: [Vascular Surgical Procedures] explode all trees 12701

#2 MeSH descriptor: [Reconstructive Surgical Procedures] this term only 623

#3 MeSH descriptor: [Arteries] explode all trees and with qualifier(s): [Surgery -
SU]

1088

#4 MeSH descriptor: [Veins] explode all trees and with qualifier(s): [Surgery - SU] 714
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#5 (vascular or prosthetic or arterial or aort* or (lower near/3 limb) or vein or ve-
nous) near/3 (graL or reconstruct* or surgery or bypass or revascular*)

7485

#6 MeSH descriptor: [Peripheral Vascular Diseases] explode all trees and with
qualifier(s): [Surgery - SU]

133

#7 MeSH descriptor: [Vascular Diseases] this term only and with qualifier(s):
[Surgery - SU]

29

#8 MeSH descriptor: [Varicose Veins] explode all trees and with qualifier(s):
[Surgery - SU]

250

#9 MeSH descriptor: [Telangiectasis] explode all trees and with qualifier(s):
[Surgery - SU]

13

#10 MeSH descriptor: [Venous Insufficiency] explode all trees and with qualifier(s):
[Surgery - SU]

76

#11 MeSH descriptor: [Arterial Occlusive Diseases] this term only and with qualifi-
er(s): [Surgery - SU]

228

#12 MeSH descriptor: [Arteriolosclerosis] explode all trees and with qualifier(s):
[Surgery - SU]

0

#13 MeSH descriptor: [Arteriosclerosis Obliterans] explode all trees and with quali-
fier(s): [Surgery - SU]

8

#14 MeSH descriptor: [Atherosclerosis] explode all trees and with qualifier(s):
[Surgery - SU]

37

#15 MeSH descriptor: [Intermittent Claudication] explode all trees and with qualifi-
er(s): [Surgery - SU]

61

#16 MeSH descriptor: [Aortic Diseases] explode all trees and with qualifier(s):
[Surgery - SU]

655

#17 MeSH descriptor: [Aortic Aneurysm] explode all trees and with qualifier(s):
[Surgery - SU]

590

#18 MeSH descriptor: [Iliac Aneurysm] explode all trees and with qualifier(s):
[Surgery - SU]

10

#19 vascular near/2 surg* 3086

#20 (non-cardiac or noncardiac) near/2 surg* 304

#21 ((abdominal near/3 aneury*) near/3 (graL or surg*)) 573

#22 ((lower near/3 extrem*) near/4 (obstruct* or occlus* or steno* or block* or
obliter*) and (surgery or graL or bypass or revascula* or reconstruct*))

94

#23 ((leg or limb) near/4 (obstruct* or occlus* or steno* or block* or obliter*) and
(surgery or graL or bypass or revascula* or reconstruct*))

259

#24 (aort* or iliac or femoral or popliteal or femoropop* or fempop* or crural)
near/3 (surg* or bypass or graL or reconstruct* or revascular*)

3327

  (Continued)

Beta-adrenergic blockers for perioperative cardiac risk reduction in people undergoing vascular surgery (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

20



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

#25 #1 or #2 or #3 or #4 or #5 or #6 or #7 or #8 or #9 or #10 or #11 or #12 or #13 or
#14 or #15 or #16 or #17 or #18 or #21 or #22 or #23 or #24

19560

#26 MeSH descriptor: [Adrenergic beta-Antagonists] explode all trees 4188

#27 (adrenergic near/3 (antagonist* or block*)) 7418

#28 (betablocker* or beta-blocker*) 4910

#29 (beta* near/3 block*) 8572

#30 acebutolol or atenolol or Tenormin or alprenolol 3406

#31 betaxolol or bisoprolol or bupranolol 1018

#32 carvedilol or Coreg or carteolol or celiprolol 1227

#33 esmolol or labetalol or Normodyne or Trandate 1004

#34 metoprolol or nadolol or nebivolol 3075

#35 oxprenolol or penbutolol or pindolol 1329

#36 Visken or practolol or propranolol or Inderal 4564

#37 sotalol or timolol 2269

#38 *lol 15045

#39 #26 or #27 or #28 or #29 or #30 or #31 or #32 or #33 or #34 or #35 or #36 or #37
or #38

19860

#40 #25 and #39 in Trials 403

  (Continued)
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Date Event Description

26 August 2009 Amended Converted to new review format.

14 November 2007 New citation required and conclusions
have changed

Substantive amendment
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