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Treatments in AMI

Angiotensin converting enzyme inhibitors One systematic review in people treated within 14 days
of acute myocardial infarction found that angiotensin converting enzyme inhibitors reduce mortality
after 6 weeks compared with placebo. However, a non-systematic review found that angiotensin
converting enzyme inhibitors increase persistent hypotension and renal dysfunction at 6 weeks
compared with placebo.

Aspirin One systematic review in people with acute myocardial infarction found that aspirin reduced
mortality, reinfarction, and stroke at 1 month compared with placebo.

Beta-blockers Two systematic reviews and one subsequent RCT found that beta-blockers reduced
mortality compared with no beta-blockers. One RCT in people receiving thrombolytic treatment found
that immediate treatment with metoprolol reduced rates of reinfarction and chest pain at 6 days
compared with delayed treatment, but had no significant effect on mortality at 6 days or at 1 year.

Primary percutaneous transluminal coronary angioplasty versus thrombolysis (performed in
specialist centres) One systematic review found that primary percutaneous transluminal coronary
angioplasty reduced a combined outcome of death, non-fatal reinfarction, and stroke compared with
thrombolysis.

Thrombolysis One non-systematic review of large RCTs in people with acute myocardial infarction
and ST segment elevation or bundle branch block on their initial electrocardiogram found that
prompt thrombolytic treatment (within 6 hours and perhaps up to 12 hours and longer after the onset
of symptoms) reduced mortality compared with placebo. RCTs comparing different types of
thrombolytic agents with each other found no significant difference in mortality. One non-systematic
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review found that thrombolytic treatment increased the risk of stroke or major bleeding compared
with control. The review also found that intracranial haemorrhage was more common in people of
advanced age and low body weight, those with hypertension on admission, and those given tissue
plasminogen activator rather than another thrombolytic agent. One non-systematic review found
conflicting results for intracerebral haemorrhage with bolus treatment compared with infusion of
thrombolytic agents. One systematic review found that thrombolysis was less effective at reducing a
combined outcome of death, non-fatal reinfarction, and stroke compared with primary percutaneous
transluminal coronary angioplasty.

Adding low molecular weight heparin (enoxaparin) to thrombolytics (reduces acute myocar-
dial infarction rates) One RCT found that adding enoxaparin (a low molecular weight heparin) to
streptokinase reduced further acute myocardial infarction rates compared with adding placebo in
people with early evidence of a developing infarction. One systematic review identified five RCTs
comparing enoxaparin (a low molecular weight heparin) plus thrombolytic treatment versus unfrac-
tionated heparin plus thrombolytic treatment. Two of the RCTs identified by the review found that
enoxaparin plus thrombolytics reduced further acute myocardial infarction rates compared with
unfractionated heparin plus thrombolytics, whereas three RCTs found no significant difference
between treatments. The review found no significant difference in mortality between enoxaparin and
unfractionated heparin when added to thrombolytic treatment and no significant difference between
added enoxaparin and added unfractionated heparin in the risk of intracranial or other major
bleeding.

Nitrates (in the absence of thrombolysis) One systematic review of the trials conducted in the
prethrombolytic era found that nitrates reduced mortality in people with acute myocardial infarction
compared with placebo.

Glycoprotein llb/llla inhibitors Two large RCTs found that combined treatment with half dose
thrombolysis plus abciximab did not reduce mortality at 1 month in people with acute myocardial
infarction compared with full dose thrombolysis, but one RCT found limited evidence that the
combined treatment reduced non-fatal cardiovascular events. However, the RCTs found that
combined treatment with abciximab increased bleeding complications, particularly extracranial
haemorrhage. One meta-analysis of four RCTs with abciximab and one additional RCT in people
treated with primary angioplasty found a reduction in the combined end point of death, reinfarction,
and target vessel revascularisation at 30 days and 6 months compared with control, but found no
significant reduction in death alone. The meta-analysis found an increased risk of major bleeding
with abciximab compared with control. Two additional RCTs comparing early versus late administra-
tion of tirofiban in people undergoing primary coronary angjoplasty found no significant difference in
survival or morbidity outcomes between groups.

Adding unfractionated heparin to thrombolytics Two RCTs found no significant difference in
mortality or further acute myocardial infarction rates between unfractionated heparin plus thrombo-
lytics and thrombolytics alone. One systematic review identified five RCTs comparing enoxaparin (a
low molecular weight heparin) plus thrombolytic treatment versus unfractionated heparin plus
thrombolytic treatment. Two of the RCTs identified by the review found that enoxaparin plus
thrombolytics reduced further acute myocardial infarction rates compared with unfractionated
heparin plus thrombolytics, whereas three RCTs found no significant difference between treatments.
The review found no significant difference in mortality between enoxaparin and unfractionated
heparin when added to thrombolytic treatment. The systematic review found no significant difference
between added enoxaparin and added unfractionated heparin in the risk of intracranial or other
major bleeding.

Nitrates (in addition to thrombolysis) Two RCTs in people with acute myocardial infarction (after
thrombolysis was introduced) found no significant difference in mortality between nitrates and
placebo.

Calcium channel blockers We found evidence that neither dihydropyridines nor verapamil reduce
mortality compared with placebo. One RCT found limited evidence that, in people with left ventricular
dysfunction, nifedipine given in the first few days after acute myocardial infarction may increase
mortality compared with placebo.

Cardiogenic shock after AMI

Early invasive cardiac revascularisation One large RCT found that early invasive cardiac
revascularisation reduced mortality after 6 and 12 months compared with medical treatment alone
in people with cardiogenic shock within 48 hours of acute myocardial infarction. A second, smaller
RCT found similar results, although the difference was not significant.
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m  Early cardiac surgery We found no RCTs evaluating early surgical intervention for ventricular septal
rupture, free wall rupture, or mitral valve regurgitation complicated by cardiogenic shock after acute
myocardial infarction.

m Intra-aortic balloon counterpulsation An RCT presented only in abstract form found limited
evidence of no significant difference in mortality at 6 months between intra-aortic balloon counter-
pulsation plus thrombolysis and thrombolysis alone in people with cardiogenic shock.

m  Positive inotropes We found no RCTs comparing inotropes versus placebo.

®  Pulmonary artery catheterisation We found no RCTs comparing pulmonary artery catheterisation
versus no catheterisation.

m  Thrombolysis Subgroup analysis of one RCT found no significant difference in mortality after 21
days between thrombolysis and no thrombolysis in people with cardiogenic shock.

m  Vasodilators We found no RCTs comparing vasodilators versus placebo.

m  Ventricular assistance devices and cardiac transplantation We found no RCTs evaluating either
ventricular assistance devices or cardiac transplantation.

DEFINITION Acute myocardial infarction (AMI): The sudden occlusion of a coronary artery leading to
myocardial cell death. Cardiogenic shock: Defined clinically as a poor cardiac output plus evidence
of tissue hypoxia that is not improved by correcting reduced intravascular volume.> When a
pulmonary artery catheter is used, cardiogenic shock may be defined as a cardiac index® below
2.2 L/minute/m? despite an elevated pulmonary capillary wedge pressure (> 15 mm Hg).*3

INCIDENCE/ AMI: Acute myocardial infarction is one of the most common causes of mortality worldwide. In 1990,

PREVALENCE ischaemic heart disease was the world’s leading cause of death, accounting for about 6.3 million
deaths. The age standardised incidence varies among and within countries.* Each year, about
900 000 people in the USA experience AMI, about 225 000 of whom die. About half of these people
die within 1 hour of symptoms and before reaching a hospital emergency room.> Event rates increase
with age for both sexes and are higher in men than in women and in poorer than richer people at all
ages. The incidence of death from AMI has fallen in many Western countries over the past 20 years.
Cardiogenic shock: Cardiogenic shock occurs in about 7% of people admitted to hospital with AMI.®
Of these, about half have established cardiogenic shock at the time of admission to hospital, and
most of the others develop it during the first 24-48 hours after their admission.”

AETIOLOGY/ AMI: Identified major risk factors for cardiovascular disease include increasing age, male sex, raised

RISK FACTORS low density lipoprotein cholesterol, reduced high density lipoprotein cholesterol, raised blood
pressure, smoking, diabetes, family history of cardiovascular disease, obesity, and sedentary
lifestyle. For many of these risk factors, observational studies show a continuous gradient of
increasing risk of cardiovascular disease with increasing levels of the risk factor, with no obvious
threshold level. The immediate mechanism of AMI is rupture or erosion of an atheromatous plaque
causing thrombosis and occlusion of coronary arteries and myocardial cell death. Factors that may
convert a stable plaque into an unstable plaque (the “active plaque”) have yet to be fully elucidated.
Shear stresses, inflammation, and autoimmunity have been proposed. The changing rates of
coronary heart disease in different populations are only partly explained by changes in the standard
risk factors for ischaemic heart disease (particularly a fall in blood pressure and smoking).
Cardiogenic shock: Cardiogenic shock after AMI usually follows a reduction in functional ventricular
myocardium, and is caused by left ventricular infarction (79% of people with cardiogenic shock) more
often than by right ventricular infarction (3% of people with cardiogenic shock).® Cardiogenic shock
after AMI may also be caused by cardiac structural defects, such as mitral valve regurgitation due to
papillary muscle dysfunction (7% of people with cardiogenic shock), ventricular septal rupture (4% of
people with cardiogenic shock), or cardiac tamponade after free cardiac wall rupture (1% of people
with cardiogenic shock). Major risk factors for cardiogenic shock after AMI are previous myocardial
infarction, diabetes mellitus, advanced age, hypotension, tachycardia or bradycardia, congestive
heart fail7u£e with Killip class II-1II®, and low left ventricular ejection fraction (ejection fraction
< 35%)."

PROGNOSIS AMI: May lead to a host of mechanical and cardiac electrical complications, including death,
ventricular dysfunction, congestive heart failure, fatal and non-fatal arrhythmias, valvular dysfunc-
tion, myocardial rupture, and cardiogenic shock. Cardiogenic shock: Mortality rates for people in
hospital with cardiogenic shock after AMI vary between 50-80%.%%87 Most deaths occur within
48 hours of the onset of shock (see figure 1, p 22).° People surviving until discharge from hospital
have a reasonable long term prognosis (88% survival at 1 year).*°

AIMS OF To relieve pain; to restore blood supply to heart muscle; to reduce incidence of complications (such

INTERVENTION as congestive heart failure, myocardial rupture, valvular dysfunction, and fatal and non-fatal
arrhythmia); to prevent recurrent ischaemia and infarction; to decrease mortality, with minimal
adverse effects of treatments.
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OUTCOMES Efficacy outcomes: Rates of major cardiovascular events, including death, recurrent acute
myocardial infarction, refractory ischaemia, and stroke. Safety outcomes: Rates of major bleeding
and intracranial haemorrhage.

METHODS Clinical Evidence search and appraisal August 2004.

[]V231[o]'W Which treatments improve outcomes in acute myocardial infarction?

OPTION ASPIRIN

One systematic review in people with acute myocardial infarction found that aspirin reduced
mortality, reinfarction, and stroke at 1 month compared with placebo.

Benefits: Versus placebo: We found one systematic review (search date 1990, 9 RCTs, 18 773
people), which compared antiplatelet agents begun soon after the onset of acute
myocardial infarction (AMI) and for at least 1 month afterwards versus placebo.** Almost
all (> 95%) of the people in these studies were randomised to either aspirin or placebo.
The review found that aspirin significantly reduced mortality, reinfarction, and stroke at
1 month compared with control (see figure 2, p 23).** The absolute and relative benefits
found in the systematic review are shown in figure 2, p 22. The largest of the RCTs
identified by the review (17 187 people with suspected AMI) compared aspirin
162.6 mg versus placebo chewed and swallowed on the day of AMI and continued daily
for 1 month.*? There was a 2.4% absolute reduction in vascular death at 35 days. The
survival benefit was maintained for up to 4 years.® In the systematic review, the most
widely tested aspirin regimens were 75-325 mg daily.** Doses throughout this range
seemed similarly effective, with no evidence that “higher” doses were more effective
(500-1500 mg/day aspirin v placebo; OR for all vascular events 21%, 95% Cl 14% to
27%) than “medium” doses (160-325 mg/day aspirin v placebo; OR for all vascular
events 28%, 95% Cl 22% to 33%), or “lower” doses (75-160 mg/day aspirin v placebo;
OR 26%, 95% Cl 5% to 42%). The review found insufficient evidence for efficacy of
doses below 75 mg daily. One RCT identified by the review found that a loading dose of
160-325 mg daily achieved a prompt antiplatelet effect.'*

Harms: The largest RCT identified by the review found no significant difference between aspirin
and placebo in rates of cerebral haemorrhage or bleeds requiring transfusion (AR: 0.4%
with aspirin and placebo).? It also found a small absolute excess of “minor” bleeding
(ARI 0.6%, CI not reported; P < 0.01).

Comment: None.

OPTION THROMBOLYSIS

One non-systematic review of large RCTs in people with acute myocardial infarction and ST
segment elevation or bundle branch block on their initial electrocardiogram found that
prompt thrombolytic treatment (within 6 hours and perhaps up to 12 hours and longer after
the onset of symptoms) reduced mortality compared with placebo. RCTs comparing different
types of thrombolytic agents with each other found no significant difference in mortality. One
non-systematic review found that thrombolytic treatment increased the risk of stroke or
major bleeding compared with control. The review also found that intracranial haemorrhage
was more common in people of advanced age and low body weight, those with hypertension
on admission, and those given tissue plasminogen activator rather than another thrombolytic
agent. One non-systematic review found conflicting results for intracerebral haemorrhage
with bolus treatment compared with infusion of thrombolytic agents. One systematic review
found that thrombolysis was less effective at reducing a combined outcome of death,
non-fatal reinfarction, and stroke compared with primary percutaneous transluminal
coronary angioplasty.

Benefits: Versus placebo: We found one non-systematic review of high quality RCTs (9 RCTs,
58 600 people with suspected acute myocardial infarction [AMI]) comparing thromboly-
sis versus placebo.*® Baseline electrocardiograms showed ST segment elevation in 68%
of people and ST segment depression, T wave abnormalities, or no abnormality in the
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rest. The review found that thrombolysis significantly reduced short term mortality
compared with placebo (9.6% with thrombolysis v 11.5% with placebo; RR 0.82, 95%
Cl0.77 to 0.87). The greatest benefit was found in the large subgroup of people
presenting with ST elevation (RR0O.79, Cl not reported) or bundle branch block
(RR0.75, Cl not reported). Reduced death rates were seen in people with all types of
infarction, but the benefit was several times greater in those with anterior infarction
(ARR 3.7%) compared with those with inferior infarction (ARR 0.8%) or infarctions in
other zones (ARR 2.7%). One of the RCTs included in the overview found that throm-
bolysis significantly reduced mortality after 12 years compared with placebo (36/107
[34%)] died with thrombolysis v 55/112 [49%] with placebo; ARR 15.0%, 95% Cl 2.4%
to 29.0%; RR0.69, 95% Cl0.49 to 0.95; NNT7, 95% Cl4 to 41).'° Timing of
treatment: The non-systematic review found that the earlier thrombolytic treatment
was given after the onset of symptoms, the greater the absolute benefit of treatment
(see figure 3, p 24).1® For each hour of delay in thrombolytic treatment, the absolute risk
reduction for death decreased by 0.16% (ARR for death if given within 6 hours of
symptoms 3%; ARR for death if given 7-12 hours after onset of symptoms 2%).* Too
few people in the review received treatment more than 12 hours after the onset of
symptoms to determine whether the benefits of thrombolytic treatment given after
12 hours would outweigh the risks (see comment below). Streptokinase versus tissue
plasminogen activator (tPA): We found one non-systematic review,*” which found
three RCTs'82° (see table 1, p 20) comparing streptokinase versus tPA. The first RCT, in
people with ST segment elevation and symptoms of AMI for less than 6 hours, was
unblinded.*® People were first randomised to intravenous tPA 100 mg over 3 hours or
streptokinase 1.5 MU over 1 hour and then further randomised to subcutaneous heparin
12 500 U twice daily beginning 12 hours later, or no heparin. There was no significant
difference in mortality between tPA 100 mg and streptokinase (9.0% with tPA 100 mg v
8.6% with streptokinase; RR 1.05, 95% Cl 0.95 to 1.16). In the second RCT, people
with suspected AMI presenting within 24 hours of symptoms were first randomised to
receive either streptokinase 1.5 MU over 1 hour, tPA 0.6 MU/kg every 4 hours, or
anisoylated plasminogen streptokinase activator complex 30 U every 3 minutes, and
then further randomised to subcutaneous heparin 12 500 U starting at 7 hours and
continued for 7 days, or no heparin.*® All people received aspirin on admission. The RCT
found no significant difference between thrombolytic agents in mortality (AR of death:
10.6% with streptokinase v 10.5% with anisoylated plasminogen streptokinase activator
complex v 10.3% with tPA). The third RCT was unblinded and included people with ST
segment elevation presenting within 6 hours of symptom onset.?° People were ran-
domised to one of four regimens: streptokinase 1.5 MU over 1 hour plus subcutaneous
heparin 12 500 U twice daily starting 4 hours after thrombolytic treatment; streptoki-
nase 1.5 MU over 1 hour plus intravenous heparin 5000 U bolus followed by 1000 U
every hour; accelerated tPA 15 mg bolus then 0.75 mg/kg over 30 minutes followed by
0.50 mg/kg over 60 minutes, plus intravenous heparin 5000 U bolus then 1000 U every
hour; or tPA 1.0 mg/kg over 60 minutes, 10% given as a bolus, plus streptokinase
1.0 MU over 60 minutes.?° Meta-analysis of the three trials, weighted by sample size,
found no significant difference between treatments in the combined outcome of any
stroke or death (AR 9.4% for streptokinase only regimens v 9.2% for tPA based
regimens, including the combined tPA and streptokinase arm in the third trial; ARR for
tPA v streptokinase + 0.2%, 95% Cl -0.2% to + 0.5%).'” tPA versus other
thrombolytics: We found two RCTs that compared tPA versus other thrombolytic agents
in people with AMI (participants also received aspirin and heparin).?%2? The first RCT
(15 059 people from 20 different countries with AMI evolving for < 6 hours, with ST
segment elevation or with the appearance of a new left bundle branch block on their
electrocardiogram) compared tPA (accelerated iv administration according to the study
regimen) versus reteplase (recombinant plasminogen activator; two 10 MU iv boluses,
30 minutes apart).?! It found no significant difference in mortality after 30 days
(OR 1.03, 95% CI 0.91 to 1.18). The second RCT (16 949 people; see comment below)
compared tPA (accelerated iv administration) versus tenecteplase (a genetically engi-
neered variant of tPA; 30-50 mg iv according to body weight as a single bolus).?? It found
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Harms:

Comment:

no significant difference between treatments in total mortality after 30 days (6% with
tenecteplase v 6% with tPA; RR 1.0, 95% CI0.91 to 1.10). Thrombolysis versus
primary percutaneous transluminal coronary angioplasty: See benefits of primary
percutaneous transluminal coronary angioplasty versus thrombolysis, p 13.

Stroke/intracerebral haemorrhage: The overview found that thrombolytic treatment
significantly increased the risk of stroke compared with control (ARl 0.4%, 95% Cl 0.2%
to 0.5%; NNH 250, 95% CI 200 to 500).° In the third RCT comparing streptokinase
versus tPA, the overall incidence of stroke was 0.7%, of which 31% were severely
disabling and 50% were intracerebral haemorrhages.?’ The RCT also found that tPA
significantly increased the risk of haemorrhagic stroke compared with streptokinase plus
subcutaneous heparin or streptokinase plus intravenous heparin (AR for combined
streptokinase arms 0.52% v 0.72% with tPA; P = 0.03 for tPA compared with combined
streptokinase arms). The RCT comparing reteplase versus tPA found that the incidence
of stroke was similar with both treatments, and the odds ratio for the incidence of death
or disabling stroke was 1.0.2* The RCT comparing tenecteplase versus tPA found no
significant difference between treatments in the rate of stroke or death (7% with
tenecteplase v 7% with tPA; RR 1.01, 95% Cl10.91 to 1.13).?2 We found one non-
systematic review that compared bolus thrombolytic treatment versus infusion treat-
ment.?® Meta-analysis of nine small phase Il trials (3956 people) found no significant
difference between bolus and standard infusion thrombolysis for intracerebral haemor-
rhage (bolus v infusion: OR 0.53, 95% CI 0.27 to 1.01). However, meta-analysis of six
larger phase lll trials (62 673 people) found that bolus treatment significantly increased
the risk of intracerebral haemorrhage (OR 1.25, 95% CIl 1.06 to 1.49). Predictive
factors for stroke/intracranial haemorrhage: Multivariate analysis of data from a
large database of people who experienced intracerebral haemorrhage after thrombolytic
treatment identified four independent predictors of increased risk of intracerebral
haemorrhage: age 65 years or older (OR 2.2, 95% Cl 1.4 to 3.5); weight less than 70 kg
(OR 2.1, 95% CI 1.3 to 3.2); hypertension on admission (OR 2.0, 95% Cl 1.2 to 3.2);
and use of tPA rather than another thrombolytic agent (OR 1.6, 95% Cl 1.0 to 2.5).%!
Absolute risk of intracranial haemorrhage was 0.26% on streptokinase in the absence of
risk factors and 0.96%, 1.32%, and 2.17% in people with one, two, and three risk
factors, respectively.?* Analysis of 592 strokes in 41021 people from the trials found
seven factors to be predictors of intracerebral haemorrhage: advanced age, lower
weight, history of cerebrovascular disease, history of hypertension, higher systolic or
diastolic pressure on presentation, and use of tPA rather than streptokinase.?%2® Major
bleeding: The overview also found that thrombolytic treatment significantly increased
the risk of major bleeding compared with placebo (ARI 0.7%, 95% Cl 0.6% to 0.9%;
NNH 143, 95% Cl 111 to 166).'® Bleeding was most common in people undergoing
procedures (coronary artery bypass grafting or percutaneous transluminal coronary
angioplasty). Spontaneous bleeds were observed most often in the gastrointestinal
tract.”® Thrombolysis versus primary percutaneous transluminal coronary
angioplasty: See harms of primary percutaneous transluminal coronary angioplasty
versus thrombolysis, p 13.

Extrapolation of the data from the overview (see figure 3, p 24) suggests that, at least for
people suspected of having an AMI and with ST segment elevation on their electrocar-
diogram, there may be some net benefit of treatment between 12-18 hours after
symptom onset (ARR for death 1%).1° The evidence from the RCT comparing reteplase
versus tPA is consistent with a similar efficacy for both treatments, although formal
equivalence cannot be established because the trial was designed as a superiority
trial.?* The evidence suggests that it is far more important to give prompt thrombolytic
treatment than to debate which thrombolytic agent should be used. A strategy of rapid
thrombolysis in a broad population is likely to lead to the greatest impact on mortality.
When the results of RCTs are taken together, tPA based regimens do not seem to confer
a significant advantage over streptokinase in the combined outcome of any stroke and
death (unrelated to stroke). The legitimacy of combining the results of the three trials
can be questioned, as the selection criteria and protocols differed in important
aspects.’

© BMJ Publishing Group Ltd 2006



main/V£vs_new

Acute myocardial infarction

OPTION ADDING ANTICOAGULANTS TO THROMBOLYTICS

Two RCTs found no significant difference in mortality or further acute myocardial infarction
rates between unfractionated heparin plus thrombolytics and thrombolytics alone in people
with early evidence of a developing infarction. One RCT found that adding enoxaparin (a low
molecular weight heparin) to streptokinase reduced further acute myocardial infarction rates
compared with adding placebo. One systematic review identified five RCTs comparing adding
enoxaparin (a low molecular weight heparin) to thrombolytic treatment versus adding
unfractionated heparin to thrombolytic treatment. Two of the RCTs identified by the review
found that enoxaparin plus thrombolytics reduced further acute myocardial infarction rates
compared with unfractionated heparin plus thrombolytics, whereas three RCTs found no
significant difference between treatments. The review found no significant difference in
mortality or bleeding complications between enoxaparin and unfractionated heparin when
added to thrombolytic treatment.

Benefits:

Versus thrombolytics alone: We found three RCTs.'81%27 The first RCT (20 768
people with ST segment elevation and symptoms of acute myocardial infarction [AMI] for
< 6 hours) was unblinded and compared streptokinase versus tissue plasminogen
activator (tPA) with or without heparin.8 People were first randomised to intravenous tPA
100 mg over 3 hours or streptokinase 1.5 >MU over 1 hour and then further ran-
domised to subcutaneous heparin 12 500 U twice daily beginning 12 hours later, or no
heparin. It found no significant difference in mortality or further AMI rate between
thrombolytic plus heparin compared with thrombolytic alone (AR of death in hospital
8.5% with thrombolytic plus heparin v 8.9% with thrombolytic alone; RR 0.95, 95%
Cl0.86 to 1.04; AR of further AMI 1.9% with thrombolytic plus heparin v 2.3% with
thrombolytic alone; P reported as not significant). In the second RCT (about 27 000
people), people with suspected AMI presenting within 24 hours of symptoms were first
randomised to receive either streptokinase 1.5 MU over 1 hour, tPA 0.6 MU/kg every 4
hours, or anisoylated plasminogen streptokinase activator complex 30U every 3
minutes, and then further randomised to subcutaneous heparin 12 500 U starting at
7 hours and continued for 7 days, or no heparin.*® All participants received aspirin on
admission. The RCT found no significant difference in mortality or further AMI rate
between thrombolytic plus heparin and thrombolytic alone (AR of death within 35 days:
10.3% with thrombolytic plus heparin v 10.6% with thrombolytic alone, P reported as not
significant; AR of further AMI: 3.16% with thrombolytic plus heparin v 3.47% with
thrombolytic alone, P = 0.09). The third RCT (496 people) compared streptokinase
(1.5 MU over 1 hour) plus enoxaparin (a low molecular weight heparin; 30 mg iv bolus
then subcutaneously every 12 hours) versus streptokinase plus placebo.?” It found that
streptokinase plus enoxaparin significantly reduced further AMI rates compared with
streptokinase plus placebo after 30 days, although it found no significant difference in
mortality rates between treatments (AR of further AMI: 6/253 [2.4%] with enoxaparin v
18/243 [7.4%] with placebo; OR0.30, 95% Cl 0.12 to 0.78; AR of death: 17/253
[6.7%] with enoxaparin v 17/243 [7.0%] with placebo; OR 0.96, 95% Cl 0.48 to 1.92).
Thrombolytics plus low molecular weight heparins versus thrombolytics plus
unfractionated heparins: We found one systematic review (search date 2002; 5 RCTs,
5757 people) comparing thrombolytics plus enoxaparin (a low molecular weight
heparin) or plus unfractionated heparin (see comment below).?® Adjunctive thrombolytic
treatment was tPA in one RCT, tenecteplase in two RCTs, streptokinase in one RCT, and
either streptokinase, anistreplase, or tPA in one RCT. The first RCT (312 people)
identified by the review found no significant difference between added enoxaparin and
added heparin in mortality rates or combined mortality and further AMI rates after 30
days (AR for death: 13/154 [8.4%] with added heparin v 11/158 [7.0%] with added
enoxaparin; OR0.86, 95% Cl0.36 to 1.98; AR for death or further AMI: 23/154
[14.9%] with unfractionated heparin v 15/158 [9.5%] with enoxaparin; OR 0.63, 95%
C10.32to 1.23). The second RCT identified by the review?® (6095 people treated within
6 hours of ST segment elevation AMI) compared three treatments: full dose tenect-
eplase (30-50 mg according to body weight) plus unfractionated heparin (60 U/kg bolus
plus 12 U/kg/hour); full dose tenecteplase plus enoxaparin (30 mg immediately then
1 mg/kg every 12 hours); or half dose tenecteplase plus full dose abciximab (0.25 mg/kg
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Harms:

Comment:

bolus plus 0.125 pg/kg/minute for 12 hours).?° It found that added enoxaparin signifi-
cantly reduced further AMI rates compared with added unfractionated heparin plus
tenecteplase after 30 days, although mortality rates were similar between treatments
(AR for further AMI: 86/2038 [4.2%] with added heparin v 54/2040 [2.7%] with added
enoxaparin; OR 0.62, 95% Cl 0.44 to 0.87; AR for death: 122/2038 [6.0%)] with added
heparin v 109/2040 [5.4%] with added enoxaparin; OR 0.89, 95% Cl 0.68 to 1.16).%8
The third RCT identified by the review?® (300 people) compared thrombolytics (strep-
tokinase, anistreplase, or t-PA; see comment below) plus enoxaparin or heparin. It found
no significant difference between added enoxaparin and added heparin in mortality rates
or further AMI rates after 90 days (AR for death: 16/151 [10.6%] with unfractionated
heparin v 9/149 [6.0%] with enoxaparin; OR 0.54, 95% Cl 0.23 to 1.27; AR for AMI:
30/151 [19.9%] with unfractionated heparin v 22/149 [14.8%] with enoxaparin;
OR0.70, 95% Cl 0.38 to 1.28). The fourth RCT (483 people) identified by the review?®
compared enoxaparin versus heparin when added to either full dose tenecteplase
(0.53 mg/kg) or half dose tenecteplase plus full dose abciximab (0.25 mg/kg bolus plus
0.125 pg/kg/minute for 12 hours).%° It found that added enoxaparin significantly
reduced further AMI rates compared with added heparin after 30 days, although
mortality rates were similar between treatments (see comment below; AR for AMI:
6/324 [1.9%)] with enoxaparin v 12/159 [7.5%] with unfractionated heparin; OR 0.23,
95% CI 0.09 to 0.63; AR for death: 10/324 [3.1%)] with enoxaparin v 5/159 [3.1%)] with
unfractionated heparin; OR 0.98, 95% CI 0.33 to 2.92). The fifth RCT identified by the
review?® (400 people) found no significant difference between tPA plus enoxaparin and
tPA plus unfractionated heparin in mortality rates or further AMI rates (AR for death:
10/200 [5.0%] with unfractionated heparin v 9/200 [4.5%] with enoxaparin; OR 0.90,
95% ClI 0.36 10 2.5; AR for further AMI: 8/200 [4%] with unfractionated heparin v 8/200
[4%] with enoxaparin; OR 1.0, 95% CI 0.37 to 2.72).

Thrombolytics plus low molecular weight heparins versus thrombolytics plus
unfractionated heparins: The systematic review comparing enoxaparin plus thrombo-
lytic treatment versus unfractionated heparin plus thrombolytic treatment found no
significant difference in the risk of intracranial bleeding between treatments (5 RCTs;
OR 1.0, 95% CI not reported; P = 0.99).28 It found no significant difference in the risk
of major bleeding between treatments (5 RCTs; OR 1.34, 95% Cl 0.97 to 1.87).28

Thrombolytics plus low molecular weight heparins versus thrombolytics plus
unfractionated heparins There were methodological problems with the systematic
review comparing enoxaparin plus thrombolytic treatment versus unfractionated heparin
plus thrombolytic treatment.?® Firstly, the review presented meta-analytic results for six
RCTs, including a comparison of thrombolytic plus enoxaparin versus thrombolytic plus
placebo, resulting in an unreliable comparison of enoxaparin versus unfractionated
heparin. We have, therefore, presented the results for each relevant RCT separately.
Secondly, in the third RCT identified by the review,?® 66% of people had received
streptokinase, 28% had received anistreplase, and 6% had received tPA, although
treatment groups were balanced at baseline. Finally, in the presentation of the results for
the fourth RCT, the systematic review pooled results that included a comparison of
heparins added to tenecteplase alone and to tenecteplase plus abciximab. The results,
therefore, do not strictly reflect the comparison of enoxaparin versus heparin added to
a “pure” thrombolytic regimen.

OPTION GLYCOPROTEIN IIB/IIIA INHIBITORS

Two large RCTs found that combined treatment with half dose thrombolysis plus abciximab
did not reduce mortality at 1 month in people with acute myocardial infarction compared with
full dose thrombolysis, but one RCT found limited evidence that the combined treatment
reduced non-fatal cardiovascular events. However, the RCTs found that combined treatment
with abciximab increased bleeding complications, particularly extracranial haemorrhage. One
meta-analysis of four RCTs with abciximab and one additional RCT in people treated with
primary angioplasty found a reduction in the combined end point of death, reinfarction, and
target vessel revascularisation at 30 days and 6 months compared with control, but found

8
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no significant reduction in death alone. The meta-analysis found an increased risk of major
bleeding with abciximab compared with control. Two additional RCTs comparing early versus
late administration of tirofiban in people undergoing primary coronary angioplasty found no
significant difference in survival or morbidity outcomes between groups.

Benefits:

Added to thrombolytic: We found two RCTs.2%! The first RCT (16 588 people treated
within 6 hours of ST segment elevation myocardial infarction; unblinded design) com-
pared half dose reteplase plus abciximab (0.25 mg/kg bolus plus 0.125 pg/kg/minute
for 12 hours) versus standard dose reteplase (total dose 20 U).3! It found no significant
difference in all cause mortality or stroke at 30 days between combined treatment and
standard dose reteplase alone (mortality: AR5.9% for reteplase alone v 5.6% for
combined treatment; OR 0.95, 95% Cl 0.83 to 1.08; any stroke: AR 0.9% for reteplase
v 1.0% for combined treatment; OR 1.10, 95% CI 0.80 to 1.51). It found that combined
treatment reduced the composite end point of mortality or non-fatal reinfarction at 30
days (AR 8.8% for thrombolysis alone v 7.4% for combined treatment; OR 0.83, 95%
Cl0.74 to 0.93). At 1 year, there was no significant difference in mortality between
combination treatment and standard dose reteplase (692/8260 [8.4%] with standard
reteplase v 698/8328 [8.4%] with combined therapy; HR 1.00, 95% CI 0.90 to 1.11).%2
The second RCT (6095 people treated within 6 hours of ST segment elevation myocar-
dial infarction; unblinded design) compared three treatments: full dose tenecteplase
(30-50 mg according to body weight) plus unfractionated heparin (60 U/kg bolus plus
12 U/kg/hour); full dose tenecteplase plus enoxaparin (30 mg immediately then 1 mg/kg
every 12 hours); or half dose tenecteplase plus full dose abciximab (0.25 mg/kg bolus
plus 0.125 pg/kg/minute for 12 hours).?° It found no significant difference among
groups in mortality at 30 days (AR 6.0% with unfractionated heparin v 5.4% with
enoxaparin v 6.6% with abciximab; P = 0.25). It found that added abciximab increased
composite risk of death, non-fatal cardiovascular events, or haemorrhage at 30 days
compared with added enoxaparin but reduced risk compared with added unfractionated
heparin (AR 13.8% with enoxaparin, 14.2% with abciximab, and 17.0% with unfraction-
ated heparin; P = 0.008). At 1 year, mortality was similar among the groups (7.9% in
the heparin group, 8.1% in the enoxaparin group, and 9.3% in the abciximab group;
P = 0.226).% Primary percutaneous transluminal coronary angioplasty with or
without glycoprotein llb/llla inhibitors: We found one systematic review (search date
not stated, people with acute myocardial infarction) which included a meta-analysis of
4 RCTs adding abciximab or placebo/control in people undergoing primary percutaneous
coronary intervention,>* and we found one additional RCT in people with primary
stenting.35 The meta-analysis included 3266 people. The review found that abciximab
therapy significantly reduced the 30 day composite end point of death, reinfarction, or
urgent target revascularisation compared with control (OR0.54, 95% Cl0.40 to
0.72).3% It found no significant difference between groups in the outcomes of death
(OR0.73, 95% Cl 0.46 to 1.16) and reinfarction (OR 0.72, 95% Cl 0.39 to 1.34).3% At
6 months, the composite end point of death, reinfarction, or urgent target revasculari-
sation was significantly reduced with abciximab compared with control (OR 0.80, 95%
Cl0.67 to 0.97); death or reinfarction was not significantly reduced (OR 0.85, 95%
Cl0.65 to 1.15).3% The additional RCT (400 people with acute myocardial infarction
undergoing stenting) found that the primary composite end point of death, reinfarction,
stroke, or target vessel revascularisation at 1 month was significantly reduced with
abciximab compared with control (AR 4.5% stent plus abciximab v 10.5% stent without
abciximab; P = 0.023).3% Most of the difference was related to a decrease in reinfarc-
tion (AR 0.5% stent with abciximab v 4.5% stent without abciximab).3° At 6 months, the
combined end point of death or reinfarction was significantly lower in the abciximab
group compared with control (AR 5.5% stent plus abciximab v 13.5% stent without
abciximab; P = 0.006). It found no significant difference between groups in death
(cumulative) alone at 6 months (4.5% v 8%; P = 0.148). Timing of administration of
glycoprotein llb/llla inhibitors in people undergoing primary coronary
angioplasty: We found two other RCTs that assessed the efficacy of the administration
of tirofiban before or during primary coronary angioplasty.3¢3” The first RCT (100 people
with acute myocardial infarction in the past 12 hours referred for primary coronary
angjoplasty) compared tirofiban administered in the emergency room (early administra-
tion) versus tirofiban administered in the catheterisation laboratory after diagnostic
angiography (late administration).® It found no significant difference between early or
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late tirofiban administration in death, reinfarction, or rehospitalisation, although the
study may have been too small to detect clinically significant differences (death rate: 2%
with early v 2% with late; recurrent myocardial infarction: 0% with early v 2% with late;
rehospitalisation: 4% with early v 6% with late; P > 0.05 for each outcome).3® The
second RCT compared prehospital initiation of tirofiban or initiation in the catheterisation
laboratory in 507 people with acute myocardial infarction.>” Angiographically normal
coronary flow (TIMI 3 grade) was present in 19% of the early group compared with 15%
of the later group. At 1 year follow up, the RCT found that the combined incidence of
death or recurrent myocardial infarction was identical in the two groups (7.0% in early
group v 7.0% in late group; P = 0.99).3"

Glycoprotein llb/llla inhibitors plus thrombolysis versus thrombolysis alone: The
first RCT found that abciximab plus half dose thrombolysis significantly increased severe
or moderate extracranial bleeding at 30 days compared with full dose thrombolysis
(AR 4.6% with combined treatment v 2.3% with full dose thrombolysis; OR 2.03, 95%
Cl1.70 to 2.42).3' However, it found no significant difference in rates of intracranial
haemorrhage (AR 1.0% with combined treatment v 0.9% with thrombolysis alone;
OR 1.10, 95% CI 0.80 to 1.81). The second RCT found that rates of any stroke and of
intracranial haemorrhage were similar for thrombolysis plus abciximab, enoxaparin, or
unfractionated heparin (AR for any stroke about 1.5%; AR for intracranial haemorrhage
about 0.9%).%® Primary percutaneous transluminal coronary angioplasty with or
without glycoprotein llb/llla inhibitors: The systematic review in people undergoing
primary percutaneous coronary intervention found a significantly increased risk of major
bleeding associated with the use of abciximab compared with control (OR 1.74, 95%
Cl 1.11 to 2.72).34 The additional RCT in people with stenting found that haemorrhagic
complications requiring blood transfusion or vascular repair were observed in 3.5% of
people with stent plus abciximab compared with 3.0% of people with stent without
abciximab (P =0.778).3° Timing of administration of glycoprotein llb/llla
inhibitors in people undergoing primary coronary angioplasty: The first RCT
comparing early versus late tirofiban administration before primary coronary angioplasty
found similar rates of minor or major bleeding complications, although the study may
have been too small to detect clinically important differences (AR for minor bleeding:
10% with early v 6% with late; P > 0.05; AR for major bleeding 2% with early v 2% with
late; P > 0.05).%6 The second RCT found no significant difference between groups in the
rates of non-CABG related major bleeding at 30 days (4.5% in early group v 3.2% in late
group; P = 0.47).%7

None.

IEEIY sera-BLockers

Two systematic reviews and one subsequent RCT found that beta-blockers reduced mortality
compared with no beta-blockers. One RCT in people receiving thrombolytic treatment found
that immediate treatment with metoprolol reduced rates of reinfarction and chest pain at 6
days compared with delayed treatment, but had no significant effect on mortality at 6 days

or at 1 year.

Benefits:

10

Versus no beta-blocker: We found two systematic reviews (search date not stated, 16
RCTs short term with early oral use of beta-blockers, 31 RCTs with iv use of beta-
blockers, 16 RCTs on long term use of beta-blockers;3® search date 1997, 82 RCTs,
54234 people)®® and one subsequent RCT*® of beta-blockers in people with acute
myocardial infarction (AMI). The earlier review found that oral beta-blockers did not
significantly reduce short term mortality compared with control (165/1900 [8.7%] with
oral beta-blockers v 165/1711 [9.6%)] without beta-blockers; P value not provided), and
that 1 week mortality also did not significantly differ in people having received intrave-
nous beta-blockers compared with those without intravenous beta-blockade (194/5676
[3.4%)] with beta-blocker v 205/5633 [3.6%] without beta-blocker; P value not pro-
vided).®8 By contrast, it found that late mortality in long term trials was significantly
reduced in people receiving beta-blockers compared with those without beta-blockers
(827/10452 [7.9%] with beta-blocker v 986/9860 [10%] without beta-blocker;
ORO0.77, 95% CI0.7 to 0.85; P < 0.0001).%8 The more recent review separately
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analysed 51 short term RCTs (people within 6 weeks after the onset of pain) and 31 long
term RCTs (people treated for up to 48 months after AMI).3° In most of the RCTs, the
participants did not receive thrombolysis. In the short term studies, seven RCTs reported
no deaths and many reported only a few. The short term RCTs reporting at least one
death found no significant difference in mortality between beta-blockers and no
beta-blockers (ARR 0.4%; OR 0.96, 95% CI 0.85 to 1.08). In the longer term RCTs,
beta-blockers significantly reduced mortality over 6 months to 4 years compared with no
beta-blockers (OR0.77, 95% CI0.69 to 0.85). See beta-blockers under secondary
prevention of ischaemic cardiac events, p 00. No significant difference in effectiveness
was found between different types of beta-blocker (based on cardioselectivity or intrinsic
sympathomimetic activity). Most evidence was obtained with propranolol, timolol, and
metoprolol. The subsequent RCT (1959 people within 3-21 days of AMI and with left
ventricular dysfunction, of whom 46% had received thrombolysis or percutaneous
transluminal coronary angioplasty at the acute stage of their infarction and 97% had
received angiotensin converting enzyme inhibitors) compared carvedilol (6.25mg
increased to a maximum of 25 mg over 4-6 weeks) versus placebo.® It found that
carvedilol significantly reduced mortality and further non-fatal AMI compared with
placebo (AR for death: 12% with carvedilol v 15% with placebo; HR 0.77, 95% CI 0.60
to 0.98; for non-fatal AMI: HR 0.59, 95% CI 0.39 to 0.90), but found no difference
between treatments in the combined end point of total mortality and hospital admission
for any cardiovascular event after a median of 1.3 years (HR0.92, 95% CI 0.80 to
1.07). Early versus delayed treatment: We found one RCT (1434 people with AMI
who had received tissue plasminogen activator thrombolysis), which compared early
versus delayed metoprolol treatment.** Early treatment began on day 1 (iv then oral)
and delayed treatment on day 6 (oral). It found that early treatment significantly reduced
rates of reinfarction and recurrent chest pain after 6 days (AR for reinfarction: 2.7% with
early treatment v 5.1% with delayed treatment; Cl not reported; P = 0.02; AR for chest
pain: 18.8% with early treatment v 24.1% with delayed treatment; P < 0.02). There
were no significant differences in mortality or left ventricular ejection fraction between
the two groups at 6 days or 1 year.

People with asthma or severe congestive cardiac failure were excluded from most trials.
One RCT found that people given immediate versus delayed beta-blockers after tissue
plasminogen activator experienced increased frequency of heart failure during the initial
admission to hospital, although the result was not statistically significant (15.3% with
immediate v 12.2% with delayed; P = 0.10).*! The presence of first degree heart block
and bundle branch block was associated with more adverse events.

Until recently, trials involving the use of beta-blockers in AMI were conducted mostly in
people considered to be at low risk of heart failure (because of the supposed deleterious
effect of beta-blockers on left ventricular function), and many of these trials took place
in the prethrombolytic era. Beta-blockers may reduce rates of cardiac rupture and
ventricular fibrillation. This may explain why people older than 65 years and those with
large infarcts benefited most, as they have higher rates of these complications. The trial
comparing early versus delayed beta-blockade after thrombolysis was too small to
detect an effect on mortality of beta-blockers when added to thrombolysis.**

ANGIOTENSIN CONVERTING ENZYME INHIBITORS

One systematic review in people treated within 14 days of acute myocardial infarction found
that angiotensin converting enzyme inhibitors reduce mortality after 6 weeks compared with
placebo. However, a non-systematic review found that angiotensin converting enzyme
inhibitors increase persistent hypotension and renal dysfunction at 6 weeks compared with

placebo.
Benefits:

We found one systematic review (search date 1997, 15 RCTs with > 6 weeks’ follow up,
15 104 people), which compared angiotensin converting enzyme (ACE) inhibitors
started within 14 days of acute myocardial infarction (AMI) versus placebo.*? It found
that ACE inhibitors decreased overall mortality and sudden cardiac death compared with
placebo after 2-42 months (overall mortality: 1105/7658 [14.4%] with ACE inhibitors
v 1251/7446 [16.8%] with placebo; OR0.83, 95% CI 0.71 to 0.97; sudden cardiac
death: OR0.80, 95% C1 0.70 to 0.92).%?
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One non-systematic review of RCTs (search date not reported, 4 RCTs, 98 496 people
within 36 hours of AMI) found that ACE inhibitors significantly increased persistent
hypotension and renal dysfunction at 6 weeks compared with placebo (hypotension:
AR 17.6% with ACE inhibitor v 9.3% with control; ClI for difference not reported;
P < 0.01; renal dysfunction: AR 1.3% v 0.6%; P < 0.01).%® The relative and absolute
risks of these adverse effects were uniformly distributed across both the high and lower
cardiovascular risk groups. The systematic review did not report on harms.*?

ACE inhibitors in people with AMI work best when treatment is started within 24 hours.
The evidence does not answer the question of which people with an AMI should be
offered ACE inhibitors, nor for how long after AMI it remains beneficial to start treatment.
We found one systematic review (search date not reported; based on individual data
from about 100 000 people in RCTs of ACE inhibitors), which found that people receiving
both aspirin and ACE inhibitors had the same relative risk reduction as those receiving
ACE inhibitors alone.** Of the 12 RCTs in the systematic review that reported on left
ventricular function among participants, all reported a mean left ventricular ejection
fraction of 54% or less. Six of these RCTs reported a mean left ventricular ejection
fraction of 40% or less. However, there is debate over whether the benefits of ACE
inhibitors also benefit people with normal left ventricular function after AMI.

[ oprion EIGTNE)

One systematic review in people with acute myocardial infarction in the prethrombolytic era
found that nitrates reduce mortality compared with placebo. Two RCTs in people with acute
myocardial infarction (after thrombolysis was introduced) found no significant difference in
mortality between nitrates and placebo.

Benefits:

Harms:

Comment:

Without thrombolysis: We found one systematic review (search date not reported, 10
RCTs, 2000 people with acute myocardial infarction [AMI] who did not receive throm-
bolysis), which compared intravenous glyceryl trinitrate or sodium nitroprusside versus
placebo.*® The review found that nitrates significantly reduced mortality compared with
placebo (RR0.65, 95% CI 0.45 to 0.84). With aspirin/thrombolysis: We found two
RCTs, which compared nitrates (given acutely) versus placebo in people with AMI, of
whom 90% received aspirin and about 70% received thrombolytic treatment.*¢4” The
first RCT (58 050 people with AMI) compared oral controlled release isosorbide
mononitrate 30-60 mg daily versus placebo.*® It found no significant difference in
mortality between isosorbide mononitrate and placebo (ARR nitrates v placebo 0.20%;
OR0.97, 95% C1 0.91 to 1.03). The second RCT (17 817 people with AMI) compared
intravenous glyceryl trinitrate for 24 hours, followed by transdermal glyceryl trinitrate,
versus placebo. It found no significant difference in mortality between nitrates and
placebo (ARR nitrates v placebo 0.4%; OR 0.94, 95% Cl 0.84 to 1.05). Neither RCT
found significant differences in mortality in subgroups of people with different risks of

dying.

The systematic review and the large RCTs found no significant harm associated with
routine use of nitrates.*>*7

Results for the two large RCTs were limited because a large proportion of people took
nitrates outside the study, there was a high rate of concurrent use of other hypotensive
agents, people were relatively low risk, and nitrates were not titrated to blood pressure
and heart rate.*®*” The RCTs found that nitrates were a useful adjunctive treatment to
help control symptoms in people with AMI.

CALCIUM CHANNEL BLOCKERS

We found evidence that neither dihydropyridines nor verapamil reduce mortality compared
with placebo. One RCT found limited evidence that, in people with left ventricular
dysfunction, nifedipine given in the first few days after acute myocardial infarction may
increase mortality compared with placebo.

12
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Dihydropyridine calcium channel blockers: We found two RCTs, which compared
short acting nifedipine versus placebo within the first few days of acute myocardial
infarction (AMI).%®4° The first RCT (4491 people) was terminated prematurely because
of concerns about safety.*® It found that nifedipine increased mortality by 33%
compared with placebo, although the increase did not reach statistical significance. The
second RCT (1006 people) found no significant difference in mortality between nifed-
ipine and placebo (18.7% with nifedipine v 15.6% with placebo; OR 1.60, 95% Cl 0.86
to 3.00).*° We found no RCTs of sustained release nifedipine, amlodipine, or felodipine
in this setting. Verapamil: We found one systematic review (search date 1997, 7 RCTs,
6527 people with AMI).%° It found no significant difference in mortality between
verapamil and placebo (RR 0.86, 95% Cl 0.71 to 1.04).

Two systematic reviews (search dates not reported; including both randomised and
observational trials) investigating the use of calcium channel blockers in people with AMI
found non-significant increases in mortality of about 4% and 6%.5%:52 One RCT (2466
people with AMI) compared diltiazem (60 mg orally 4 times daily starting 3—15 days after
AMI) versus placebo.>® It found no significant difference in total mortality or reinfarction
between diltiazem and placebo. Subgroup analysis in people with congestive heart
failure found that diltiazem significantly increased death and reinfarction (RRI 1.41, 95%
Cl1.01 to 1.96).

None.

PRIMARY PERCUTANEOUS TRANSLUMINAL CORONARY ANGIOPLASTY
VERSUS THROMBOLYSIS

One systematic review found that primary percutaneous transluminal coronary angioplasty
reduced a combined outcome of death, non-fatal reinfarction, and stroke compared with

thrombolysis.

Benefits:

Harms:

Comment:

We found one systematic review (search date not reported, 23 RCTs, 7739 people with
or without cardiogenic shock), which compared primary percutaneous transluminal
coronary angioplasty (PTCA) versus thrombolysis (streptokinase and fibrin specific
agents) in people with acute ST segment myocardial infarction.>* It found that PTCA
significantly reduced the combined end point of death, non-fatal reinfarction, and stroke
at 4-6 weeks compared with thrombolysis (253/3089 [8%] with PTCA v 442/3085
[14%)] with thrombolysis; OR 0.53, 95% CI 0.45 to 0.63; no significant heterogeneity
was detected; P = 0.35). It also found that PTCA significantly reduced the combined
outcome at 6-18 months (approximately 11% v 20%, results presented graphically;
P < 0.0001). Results were similar for PTCA compared with streptokinase and for PTCA
compared with fibrin specific agents (PTCA v streptokinase, 8 RCTs, 1837 people:
OR0.40, 95% C1 0.28 to 0.58; PTCA v fibrin specific agents, 15 RCTs, 5902 people:
OR0.57, 95% Cl 0.48 to 0.63). The review also found that emergency hospital transfer
for primary PTCA (average delay 39 minutes) significantly reduced the combined
outcome compared with on-site thrombolysis (5 RCTs, 2909 people: 8% with PTCA v
15% with thrombolysis, results presented graphically; P < 0.0001).

Stroke: The review found that PTCA reduced the risk of all types of stroke compared with
thrombolysis (all stroke: 1.0% with PTCA v 2.0% with thrombolysis; P < 0.001; haem-
orrhagic stroke: 0.05% with PTCA v 1.1 % with thrombolysis; P = 0.03).5* Major
bleeding: The review also found that PTCA increased major bleeding at 4-6 weeks
compared with thrombolysis (7% with PTCA v 5% with thrombolysis; OR 1.30, 95%
Cl11.02 to 1.56).5*

Although collectively the trials found an overall short term and long term reduction in
deaths with PTCA compared with thrombolysis, there were several pitfalls common to
individual RCTs, most of which may have inflated the benefit of PTCA.%® RCTs comparing
PTCA versus thrombolysis could not be easily blinded, and ascertainment of end points
that required some judgement, such as reinfarction or stroke, may have been influenced
by the investigators’ knowledge of the treatment allocation (the vast majority of the
earlier trials did not have blinded adjudication events committees). In addition, the RCTs
conducted before the GUSTO RCT (published 1997°%) should be viewed as hypothesis
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generating, in that the composite outcome (death, reinfarction, and stroke) was not
prospectively defined, and attention was only placed on these end points after there
seemed to be some benefit on post hoc analysis. The lower mortality and reinfarction
rates reported with primary PTCA are promising but not conclusive, and the real benefits
may well be smaller. Only in a minority of centres (such as those who participated in the
randomised trials) that perform a high volume of PTCA, and in the hands of experienced
interventionists, may primary PTCA be clearly superior to thrombolytic treatment.
Elsewhere, primary PTCA may be of greatest benefit in people with contraindications to
thrombolysis, in people in cardiogenic shock, or in people in whom the mortality
reduction with thrombolysis is modest and the risk of intracranial haemorrhage is
increased, for example, elderly people.®” The value of PTCA over thrombolysis in people
presenting to hospital more than 12 hours after onset of chest pain remains to be
tested. In one large RCT, the collective rate of haemorrhagic stroke in people given
thrombolysis was 1.1%, substantially higher than that observed in trials comparing
thrombolysis versus placebo.>® This may have been because the trials summarised
above were in older people and used tissue plasminogen activator. However, the lower
rates of haemorrhagic stroke with primary PTCA were consistent across almost all trials,
and this may be the major advantage of PTCA over thrombolysis.

[o]V231[o]'W Which treatments improve outcomes for cardiogenic shock after acute

myocardial infarction?

OPTION EARLY INVASIVE CARDIAC REVASCULARISATION

One large RCT found that early invasive cardiac revascularisation reduced mortality after 6
and 12 months compared with medical treatment alone in people with cardiogenic shock
within 48 hours of acute myocardial infarction. A second, smaller RCT found similar results,
although the difference was not significant.

Benefits:

Harms:

Comment:

14

We found no systematic review. We found two RCTs in people with cardiogenic shock
within 48 hours of acute myocardial infarction comparing early invasive cardiac
revascularisation® versus initial medical treatment alone (see comment below).2%58
The first RCT (302 people) found that early invasive cardiac revascularisation signifi-
cantly reduced mortality after 6 and 12 months (see table 2, p 21).%58 The second RCT
(55 people) found that early invasive cardiac revascularisation reduced mortality after
30 days and at 12 months, although the difference was not significant (see table 2,
p 21).° Percutaneous transluminal coronary angioplasty versus coronary artery
bypass graft: We found no RCTs in people with cardiogenic shock after acute
myocardial infarction comparing percutaneous transluminal coronary angioplasty versus
coronary artery bypass grafting.

Prespecified subgroup analysis in the first RCT found that there was a non-significant
increase in 30 day mortality in people aged 75 years or more with early invasive cardiac
revascularisation compared with initial medical treatment alone (56 people in subgroup;
18/24 [75%] with early invasive cardiac revascularisation v 17/32 [53%] with medical
treatment alone; RR 1.41, 95% Cl 0.95 to 2.11).2%8 The first RCT also found that acute
renal failure (defined as a serum creatinine level > 265 pmol/L) was significantly more
common in the medical treatment alone group than the early cardiac revascularisation
group (36/150 [24%] v 20/152 [13%]; RR 1.82, 95% Cl 1.1 to 3.0; NNH 9, 95% CI 5
to 48). Other harms reported by the RCT included major haemorrhage, sepsis, and
peripheral vascular occlusion, although comparative data between groups for these
harms were not reported. The second RCT did not report harms.3

In the first RCT, medical treatment included intra-aortic balloon counterpulsation® and
thrombolytic treatment.?%8 In the second RCT, medical treatment was not defined.3 The
second RCT was stopped prematurely because of difficulties with recruitment. Both RCTs
were conducted in centres with expertise in early invasive cardiac revascularisation. Their
results may not necessarily be reproducible in other settings.%58
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OPTION THROMBOLYSIS

Subgroup analysis of one RCT found no significant difference in mortality after 21 days
between thrombolysis and no thrombolysis in people with cardiogenic shock.

Benefits:

Harms:

Comment:

OPTION

We found no systematic review. We found one RCT (11806 people with acute
myocardial infarction), which compared streptokinase versus no thrombolysis and
performed a subgroup analysis on people with cardiogenic shock (see comment
below).5® The subgroup analysis found no significant difference in inpatient mortality
after 21 days (280 people; 102/146 [70%] with thrombolysis v 94/134 [70%] with no
thrombolysis; RR 1.0, 95% CI 0.85 to 1.16; see comment).

The RCT did not specifically report harms in the subgroup of people with cardiogenic
shock.?® Overall, adverse reactions attributed to streptokinase were found in 705/5860
(12%) people either during or after streptokinase infusion. These adverse reactions
included minor and major bleeding (3.7%), allergic reactions (2.4%), hypotension
(3.0%), anaphylactic shock (0.1%), shivering/fever (1.0%), ventricular arrhythmias
(1.2%), and stroke (0.2%). See harms of thrombolysis in acute myocardial infarction,
p 6.

The RCT was not blinded.5® Data presented are from a retrospective subgroup analysis.
Randomisation was not stratified by the presence of cardiogenic shock. One RCT in
people with cardiogenic shock complicating acute myocardial infarction compared an
emergency revascularisation strategy with initial medical stabilisation (See benefits of
early invasive revascularisation, p 14).2%8 A subsequent report of this RCT analysed the
effects of thrombolytic therapy, with or without intra-aortic balloon counterpulsion, on
12 month survival.®® The trial reported that among the 150 people randomised to initial
medical stabilisation, 63% received thrombolytic therapy as recommended per protocol
(not randomly assigned). The trial found that in those people with initial medical
stabilisation, thrombolysis was associated with an improved 1 year survival compared
with no thrombolytic therapy (mortality hazard ratio adjusted for age and previous
myocardial infarction 0.62, 95% Cl 0.41 to 0.93).% In those people in the emergency
revascularisation group, it found no significant difference in survival between thrombo-
Iytic therapy and no thrombolytic therapy (mortality hazard ratio adjusted for age and
previous myocardial infarction 1.06, 95% Cl1 0.67 to 1.66).%° Overall, it found a similar
rate of severe bleeding between those receiving, and not receiving, thrombolytic therapy
(31% v 26%; P = 0.37).%° However, the administration of thrombolytic therapy (with or
without IABP deployment) was not randomised, rather by protocol, and the analysis was
post hoc.

POSITIVE INOTROPES (DOBUTAMINE, DOPAMINE, ADRENALINE
[EPINEPHRINE], NORADRENALINE [NOREPINEPHRINE], AMRINONE)

We found no RCTs comparing inotropes versus placebo.

Benefits:

Harms:

Comment:

We found no systematic review or RCTs. We found three non-systematic reviews, which
did not include RCTs evaluating positive inotropes specifically in people with cardiogenic
shock after acute myocardial infarction.61-62

Positive inotropes may worsen cardiac ischaemia and induce ventricular arrhyth-
mias.>®162 We found no studies of harms specifically in people with cardiogenic shock
after acute myocardial infarction (see harms of positive inotropic drugs under heart
failure, p 01).

There is consensus that positive inotropes are beneficial in cardiogenic shock after acute
myocardial infarction. We found no evidence to confirm or reject this view.

VASODILATORS (ANGIOTENSIN CONVERTING ENZYME INHIBITORS,

NITRATES)

We found no RCTs comparing vasodilators versus placebo.
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Benefits:

Harms:

Comment:

We found no systematic review or RCTs.
We found no systematic review or RCTs.

The risk of worsening hypotension has led to concern about treating acute cardiogenic
shock with any vasodilator.®?

OPTION PULMONARY ARTERY CATHETERISATION

We found no RCTs comparing pulmonary artery catheterisation versus no catheterisation.

Benefits:

Harms:

Comment:

We found no systematic review and no RCTs.

Observational studies have found an association between pulmonary artery catheteri-
sation and increased morbidity and mortality, but it is unclear whether this arises from an
adverse effect of the catheterisation or because people with a poor prognosis were
selected for catheterisation.®® Harms such as major arrhythmias, injury to the lung,
thromboembolism (see thromboembolism, p 00), and sepsis occur in 0.1-0.5% of
people undergoing pulmonary artery catheterisation.®

Pulmonary artery catheterisation helps to diagnose cardiogenic shock, guide correction
of hypovolaemia, optimise filling pressures for both the left and right sides of the heart,
and adjust doses of inotropic drugs.® There is consensus that pulmonary artery
catheterisation benefits people with cardiogenic shock after acute myocardial infarc-
tion,%4% although we found no evidence to confirm or reject this view.

INTRA-AORTIC BALLOON COUNTERPULSATION

An RCT presented only in abstract form found limited evidence of no significant difference in
mortality at 6 months between intra-aortic balloon counterpulsation plus thrombolysis and
thrombolysis alone in people with cardiogenic shock.

Benefits:

Harms:

Comment:

We found no systematic review. We found one abstract of an RCT (57 people), which
compared intra-aortic balloon counterpulsation® plus thrombolysis versus thrombolysis
alone in people with cardiogenic shock after acute myocardial infarction (AMI; see
comment below).®® The RCT found no significant difference in mortality after 6 months
(22/57 [39%] with thrombolysis plus balloon counterpulsation v 25/57 [43%] with
thrombolysis alone; RR 0.90, 95% CI 0.57 to 1.37; P = 0.3).

Harms were not reported in the abstract of the RCT.®®

The abstract did not describe detailed methods for the trial, making interpretation of
results difficult.®> We also found two additional small RCTs (30 people®” and 20
people®®), which compared intra-aortic balloon counterpulsation versus standard treat-
ment in people after AMI. Neither RCT specifically recruited or identified data from
people with cardiogenic shock after AMI. Neither RCT found a reduction in mortality with
intra-aortic balloon counterpulsation. There is consensus that intra-aortic balloon
counterpulsation is beneficial in people with cardiogenic shock after AMI. We found no
evidence to confirm or reject this view.

IEEZTH  VENTRICULAR ASSISTANCE DEVICES AND CARDIAC TRANSPLANTATION

We found no RCTs evaluating either ventricular assistance devices or cardiac
transplantation.

Benefits:

Harms:

16

We found no systematic review and no RCTs.

We found no evidence of harms specifically associated with ventricular assistance
devices® or cardiac transplantation in people with cardiogenic shock after acute
myocardial infarction.
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Comment:  Reviews of observational studies>®2° and retrospective reports’®’* have suggested
that ventricular assistance devices may improve outcomes in selected people when
used alone or as a bridge to cardiac transplantation. The availability of ventricular
assistance devices and cardiac transplantation is limited to a few specialised centres.
Results may not be applicable to other settings.

OPTION EARLY CARDIAC SURGERY

We found no RCTs evaluating early surgical intervention for ventricular septal rupture, free
wall rupture, or mitral valve regurgitation complicated by cardiogenic shock after acute
myocardial infarction.

Benefits: We found no systematic review and no RCTs.

Harms: We found no evidence about the harms of surgery in people with cardiogenic shock
caused by cardiac structural defects after acute myocardial infarction.

Comment: Non-systematic reviews of observational studies have suggested that death is inevitable
after free wall rupture without early surgical intervention and that surgery for both mitral
valve regurgitation and ventricular septal rupture is more effective when carried out
within 24-48 hours. %2

GLOSSARY

Cardiac index A measure of cardiac output derived from the formula: cardiac output/unit time divided
by body surface area (L/minute/m?).

Intra-aortic balloon counterpulsation A technique in which a balloon is placed in the aorta and
inflated during diastole and deflated just before systole.

Invasive cardiac revascularisation A term used to describe either percutaneous transluminal coronary
angioplasty or coronary artery bypass grafting.

Killip class A categorisation of the severity of heart failure based on easily obtained clinical signs. The
main clinical features are Class I: no heart failure; Class Il: crackles audible half way up the chest; Class
Ill: crackles heard in all the lung fields; Class IV: cardiogenic shock.

Ventricular assistance device A mechanical device placed in parallel to a failing cardiac ventricle that
pumps blood in an attempt to maintain cardiac output. Because of the risk of mechanical failure,
thrombosis, and haemolysis, ventricular assistance devices are normally used for short term support
while preparing for a heart transplant.

Substantive changes

Glycoprotein llb/llla inhibitors (under question on improving outcomes in acute myocardial
infarction): One systematic review added,3* one extended follow up of an already reported RCT added, 33
and two RCTs added;3>3" categorisation unchanged (trade off between benefits and harms).
Thrombolysis (under question on improving outcomes for cardiogenic shock after acute
myocardial infarction): One further analysis of an already reported RCT added,® and evidence already
reported reassessed; categorisation changed to Unknown effectiveness.
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Acute myocardial infarction
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FIGURE 1 The AMIS registry Kaplan—Meier survival curves as a function of Killip

22

class® at hospital admission for 3138 people (2901 evaluable) admitted
in 50 Swiss hospitals between 1977 and 1998. Published with
permission: Urban P, Bernstein MS, Costanza MC, et al, for the AMIS
investigators. An internet-based registry of acute myocardial infarction in
Switzerland. Kardiovasc Med 2000;3:430-441 (see text, p 3).°
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Acute myocardial infarction

A = Antiplatelet
(mean duration 1 month)

10% C = Control
X
D)
° A c A c
5 5%+ 92 203 32 54
° 9328 9325 9094 9095
2 (1.0%) (2.2%) (0.4%) (0.6%)
<<

0% -
OUTCOME: Non-fatal Non-fatal Vascular Any death
reinfarction stroke death
ARR 1.2% 0.2% 2.4% 2.4%

(95% Cl) (0.9%1t0 1.4%) (0.05%100.4%) (1.6%1t03.1%) (1.6% to 3.2%)

NNT 84 413 42 41
(95% Cl) (71 1to 109) (273 to 2025) (32 to 64) (3110 62)
RR 0.45 0.59 0.80 0.79

(95%Cl) (0.35t00.58)  (0.38100.92)  (0.73100.87)  (0.731t0 0.86)

m Absolute effects of antiplatelet treatment on outcomes in people with a
prior suspected or definite acute myocardial infarction (AMI).** The
columns show the absolute risks over 1 month for each category; the
error bars are the upper 95% confidence interval (Cl). In the “any death”
column, non-vascular deaths are represented by lower horizontal lines.
The table displays for each outcome the absolute risk reduction (ARR),
the number of people needing treatment for 1 month to avoid one
additional event (NNT), and the risk reduction (RR), with their 95% CI
values (see text, p 4). Published with permission.*
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Lives saved/1000 people
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§ 3000 Loss of benefit per hour of delay:
1.6 + 0.6 lives per 1000 people
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Hours from onset of symptoms to randomisation

m Absolute number of lives saved at 1 month/1000 people receiving

24

thrombolytic treatment plotted against the time from the onset of
symptoms to randomisation among 45 000 people with ST segment
elevation or bundle branch block.*® Numbers along the curve are the
number of people treated at different times (see text, p 4). Published
with permission: Collins R, Peto R, Baigent BM, et al. Aspirin, heparin and
fibrinolytic therapy in suspected AMI. N Engl J Med 1997;336:847-860.
Copyright © 1997 Massachusetts Medical Society. All rights reserved.”
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Angina (stable)
Search date December 2004
Laurence O’Toole

QUESTIONS

What are the effects of long term single drug treatment for stable angina?. . .. ......... S
INTERVENTIONS

SINGLE DRUG TREATMENT Coronary revascularisation treatments

Likely to be beneficial Refractory angina

Beta Blockers* . ... ................ 3

Calcium channel blockers* ... ......... 5 *Based on consensus

Nitrates* . ... 6 See glossary®

Potassium channel openers*. . .. ....... 6

To be covered in future updates
Combination and adjunctive anti-anginal drug
treatment

Key Messages

Single drug treatment

m  Beta Blockers* One small RCT identified by a systematic review found no significant difference
between a beta blocker (propranolol) and placebo in angina frequency or exercise duration after 6
months. However, this trial may have lacked power to detect a clinically important difference
between groups. There is consensus that beta blockers are effective for treating the symptoms of
stable angina. RCTs found no significant difference between beta blockers and calcium channel
blockers in the frequency of angina attacks, exercise duration, mortality, or non-fatal cardiovascular
events at 6 months to 3 years. However, these RCTs may have lacked power to detect clinically
important differences between groups. One RCT also found no significant difference between beta
blockers and calcium channel blockers in quality of life. We did not find any systematic reviews or
RCTs that compared longer use of beta blockers with long acting nitrates or potassium channel
openers.

Calcium channel blockers* One small RCT identified by a systematic review found no significant
difference between bepridil and placebo in the frequency of angina attacks. It found that bepridil
increased exercise duration compared with placebo at 6 months. There is consensus that calcium
channel blockers are effective for treating the symptoms of stable angina. RCTs identified by the
review found no significant difference between calcium channel blockers and beta blockers in the
frequency of angina attacks, exercise duration, mortality, or non-fatal cardiovascular events at
between 6 months and 3 years. However, these RCTs may have lacked power to detect clinically
important differences between groups. One RCT also found no significant difference between
calcium channel blockers and beta blockers in quality of life. One RCT found no significant difference
between amlodipine and isosorbide mononitrate in the frequency of angina attacks or in quality of
life. It found that amlodipine increased exercise duration compared with isosorbide mononitrate at
6 months. The RCT found that peripheral oedema was more common with amlodipine than with
isosorbide mononitrate, whereas headache was more common with isosorbide mononitrate. We
found no systematic review or RCTs that compared long term calcium channel blockers with
potassium channel openers.

Nitrates* We found no RCTs comparing long term single drug treatment with nitrates versus placebo
for stable angina. However, there is consensus that nitrates are effective for treating the symptoms
of stable angina. One RCT found no significant difference between amlodipine and isosorbide
mononitrate in the frequency of angina attacks or in quality of life. It found that amlodipine increased
exercise duration compared with isosorbide mononitrate at 6 months. The RCT found that peripheral
oedema was more common with amlodipine than with isosorbide mononitrate, whereas headache
was more common with isosorbide mononitrate.

© BMJ Publishing Group Ltd 2005 1 Clin Evid 2005;14:1-2.
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m  Potassium channel openers* We found no RCTs on the effects of long term single drug treatment
with potassium channel openers for stable angina. However, there is consensus that potassium
channel openers are effective for treating the symptoms of stable angina.

*Based on consensus

DEFINITION

Angina pectoris, often simply known as angina, is a clinical syndrome characterised by discomfort in
the chest, shoulder, back, arm, or jaw.* Angina is usually caused by coronary artery atherosclerotic
disease. Rarer causes include valvular heart disease, hypertrophic cardiomyopathy, uncontrolled
hypertension, or vasospasm or endothelial dysfunction not related to atherosclerosis. The differential
diagnosis of angina includes non-cardiac conditions affecting the chest wall, oesophagus, and lungs.
Angina may be classified as stable or unstable. Stable angina is defined as regular or predictable
angina symptoms that have been occurring for over 2 months. Symptoms are transient and are
typically provoked by exertion, and alleviated by rest or nitroglycerin. Other precipitants include cold
weather, eating, or emotional distress. This chapter deals specifically with long term treatment of
stable angina caused by coronary artery atherosclerotic disease, and therefore, only includes RCTs
with a follow up of more than 6 months. Unstable angina is diagnosed if there is a rapid decline in
exercise capacity or if there are episodes of pain at rest. This is usually associated with atheroscle-
rotic plaque instability and, as myocardial infarction and death may ensue, should be treated as a
medical emergency, usually requiring hospital admission (see chapter on unstable angina, p 00).

INCIDENCE/
PREVALENCE

The prevalence of stable angina remains unclear.>? Epidemiological studies in the UK estimate that
6-16% of men and 3-10% of women aged 65-74 years have experienced angina.>> Annually,
about 1% of the population visit their general practitioner with symptoms of angina* and 23 000
people with new anginal symptoms present to their general practitioner each year in the UK.® These
studies did not distinguish between stable and unstable angina.3-°

AETIOLOGY/
RISK FACTORS

Stable angina resulting from coronary artery disease is characterised by focal atherosclerotic plaques
in the intimal layer of the epicardial coronary artery. The plaques encroach on the coronary lumen and
may limit blood flow to the myocardium, especially during periods of increased myocardial oxygen
demand. The major risk factors that lead to the development of stable angina are similar to those that
predispose to coronary heart disease. These risk factors include increasing age, male sex, over-
weight, hypertension, elevated serum cholesterol level, smoking, and relative physical inactivity.”

PROGNOSIS

Stable angina is a marker of underlying coronary heart disease, which accounts for 1 in 4 deaths in
the UK. People with angina are 2-5 times more likely to develop other manifestations of coronary
heart disease than people who do not have angina.”® One population based study (7100 men aged
51-59 years at entry) found that people with angina had higher mortality than people with no history
of coronary artery disease at baseline (16 year survival rate: 53% with angina v 72% without coronary
artery disease v 34% with a history of myocardial infarction).'© Clinical trials in people with stable
angina have tended to recruit participants who were not felt to be in need of coronary revasculari-
sation and in these people prognosis is better, with an annual mortality of 1-2% and annual rate of
non-fatal myocardial infarction of 2-3%.'%% Features that indicate a poorer prognosis include:
more severe symptoms, male sex,® abnormal resting electrocardiogram®® (present in about 50% of
people with angina 17), previous myocardial infarction,*®8 left ventricular dysfunction,'® easily
provoked or widespread coronary ischaemia on stress testing (present in about one third of people
referred to hospital with stable angina), and significant stenosis of all three major coronary arteries
or the left main coronary artery.®° In addition, the standard coronary risk factors continue to exert
a detrimental and additive effect on prognosis in people with stable angina.®2%2* Control of these
risk factors is dealt with in the Clinical Evidence chapter on secondary prevention of ischaemic
cardiac events, p 01.

AIMS OF
INTERVENTION

To prevent death and future cardiovascular events, and to improve symptoms, exercise capacity, and
quality of life.

OUTCOMES

Primary outcomes: mortality, non-fatal myocardial infarction, and unstable angina. Secondary
outcomes: anti-anginal efficacy (as determined by symptom frequency and total exercise time on
treadmill testing), quality of life (assessed by questionnaire), and adverse effects of treatment.

METHODS

Clinical Evidence search and appraisal December 2004. The search was limited to RCTs with at least
6 months of follow up, which compared single drug anti-anginal treatment versus placebo or another
single drug anti-anginal treatment, in people with stable angina believed to be caused by coronary
artery atherosclerotic disease. All RCTs with a follow up of less than 6 months and with a population
of less than 50 were excluded. The anti-anginal drug classes covered by the search were beta
blockers, calcium channel blockers, long acting nitrate preparations, and potassium channel
openers. We excluded RCTs where participants received combinations of anti-anginal drugs.
Combination anti-anginal treatment will be dealt with in future updates.

© BMJ Publishing Group Ltd 2005
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1112310’ What are the effects of long term single drug treatment for stable angina?

OPTION BETA BLOCKERS

One small RCT identified by a systematic review found no significant difference between a
beta blocker (propranolol) and placebo in angina frequency or exercise duration after 6
months. However, this trial may have lacked power to detect a clinically important difference
between groups. There is consensus that beta blockers are effective for treating the
symptoms of stable angina. RCTs found no significant difference between beta blockers and
calcium channel blockers in the frequency of angina attacks, exercise duration, mortality, or
non-fatal cardiovascular events at 6 months to 3 years. However, these RCTs may have
lacked power to detect clinically important differences between groups. One RCT also found
no significant difference between beta blockers and calcium channel blockers in quality of
life. We did not find any systematic reviews or RCTs that compared longer use of beta
blockers with long acting nitrates or potassium channel openers.

Benefits: We found one systematic review (search date 1996).°? Beta Blockers versus
placebo: The review?? identified one RCT?® (191 people aged < 70 years with abnormal
exercise stress test® or previous myocardial infarction). It compared three treatments:
beta blocker (propranolol; 78 people), calcium channel blocker (bepridil; 78 people),
and placebo (35 people). It found no significant difference between propranolol and
placebo in the reduction in frequency of angina attacks or improvement in duration of
exercise at 6 months (mean reduction in weekly angina attacks from baseline: 71% with
propranolol v 77% with placebo; P reported as not significant, increase in exercise
duration from baseline: 24% with propranolol v 8% with placebo; P = 0.09). Serious
cardiac events (cardiac death, myocardial infarction, or angina deterioration) were more
common with propranolol than placebo, but the significance of this difference was not
reported (AR for serious cardiac events: 8/78 [10.3%] with propranolol v 2/35 [5.7%]
with placebo; P value not reported) Beta blockers versus calcium channel blockers:
The systematic review?? identified five RCTs that met our inclusion criteria (1818
people).t32326 The first RCT (191 people aged < 70 years, with abnormal exercise
stress test or previous myocardial infarction),?® compared three treatments: beta
blocker (propranolol 60-240 mg/day; 78 people), calcium channel blocker (bepridil
100-400 mg/day; 78 people), and placebo (35 people). It found no significant differ-
ence between propranolol and bepridil in the reduction in the frequency of angina
attacks (reduction in weekly angina attacks from baseline: 69% with bepridil v 71% with
propranolol; P reported as not significant) or improvement in duration of exercise at 6
months; (increase in exercise duration from baseline: 24% with propranolol v 31% with
bepridil; P = 0.26). The incidence of serious cardiac events (cardiac death, myocardial
infarction, or angina deterioration) was similar with propranolol and bepridil (AR for
serious cardiac events: 8/78 [10.3%)] with propranolol v 6/78 [7.7%] for bepridil; P value
not reported). The second RCT (80 people aged <80 years with abnormal exercise
stress test)?* compared nadolol 40-160 mg once daily with amlodipine 2.5-10 mg
once daily in people with stable angina. It found no significant difference in the reduction
in frequency of angina attacks or change in exercise duration at 6 months (change in
median number of angina attacks a week from baseline to 6 months: from 3.0 to 0.3
with nadolol v from 4.0 to 0.3 with amlodipine; P reported as not significant; change in
total exercise treadmill time from baseline to 6 months: 490 seconds to 475 seconds
[-3%] with nadolol v 454 seconds to 462 seconds [+2%] with amlodipine; P reported as
not significant). The third RCT (56 people aged < 80 years with abnormal exercise stress
test) compared metoprolol (100 mg twice daily; 26 people) with diltiazem (120 mg twice
daily; 30 people) in people with stable angina.?® It found no significant difference in the
change in exercise capacity between groups at 32 weeks (39 people evaluable: 19
people with metoprolol v 20 people with diltiazem; analysis not by intention to treat;
mean change in duration of exercise from baseline to 32 weeks: +0.2 minutes with
metoprolol v +0.3 minutes with diltiazem; P reported as not significant). The effect of
treatments on the frequency of angina symptoms was not reported. The fourth RCT (809
people aged < 70 years selected on the basis of typical clinical history and response to
nitroglycerin or, if history was not typical, an abnormal stress test) compared a

© BMJ Publishing Group Ltd 2005 3

S19pJOSIp Jejnasenoipie)



Cardiovascular disorders

main/0215_new 05/01/06

Angina (stable)

Harms:

Comment:

metoprolol (200 mg once daily) with verapamil (240 mg twice daily).?® It found no
significant difference in either mortality or the combined outcome of mortality or
non-fatal cardiovascular event between metoprolol and verapamil after a median follow
up of 3.4 years (mortality, AR: 22/406 [5.4%] with metoprolol v 25/403 [6.2%] with
verapamil; OR 0.87, 95% Cl 0.48 to 1.56; combined outcome of mortality or non-fatal
cardiovascular event, AR: 128/406 [31.5%] with metoprolol v 123/403 [30.5%] with
verapamil; OR 1.03, 95% CI 0.84 to 1.30). It also found no significant difference in
three quality of life variables between metoprolol and verapamil (Cornell Medical Index
psychomatic symptom index, score range 39-195, mean score change: —1.1 with
metoprolol v —2.2 with verapamil; P = 0.34; overall life satisfaction, score range 0-120,
mean score change: —3.0 with metoprolol v —2.5 with verapamil; P = 0.85; sleep
disturbances, score range 9-36, mean score change: —0.7 with both treatments:
P = 0.97). The fifth RCT (682 people with stable angina who were not immediately being
considered for coronary revascularisation) compared three treatments: atenolol (50 mg
twice daily), nifedipine (20 or 40 mg twice daily as tolerated), and atenolol plus
nifedipine.*3 It found no significant difference between atenolol alone and nifedipine
alone in the combined outcome of mortality, myocardial infarction, or unstable angina,
after a mean follow up of 2 years (AR for combined death, myocardial infarction, or
unstable angina: 29/226 [12.8%] with atenolol v 25/232 [10.8%] with nifedipine; log
rank P = 0.32). Beta blockers versus nitrates or potassium channel openers: We
found no systematic review or RCTs.

Beta blockers versus placebo: The RCT identified by the review found no significant
difference between propranolol and placebo in the proportion of people experiencing at
least one non-cardiac adverse effect (AR: 23/78 [29.5%] with propranolol v 6/35
[17.1%)] with placebo; P = 0.08).22 There was no significant difference between groups
in treatment withdrawal owing to lack of efficacy or severe adverse effects (17/78
[21.8%] with propranolol v 6/35 [17.1%] with placebo; P = 0.58).2® Beta blockers
versus calcium channel blockers: The first RCT identified by the review found that the
proportion of people experiencing at least one non-cardiac adverse event was signifi-
cantly higher with propranolol than with bepridil (AR for at least 1 non-cardiac adverse
event: 23/78 [29.5%] with propranolol v 9/78 [11.5%] with bepridil; P = 0.003).23 This
was mostly because of an increased incidence of fatigue in the propranolol group (14/78
[17.9%] with propranolol v 6/78 [7.7%] with bepridil; P = 0.05). However, there was no
significant difference between groups in treatment withdrawal owing to lack of efficacy or
severe adverse effects (17/78 [21.8%)] with propranolol v 15/78 [19.2%] with bepridil;
P = 0.69). The second RCT found that significantly more people taking nadolol experi-
enced adverse effects than people taking amlodipine (AR 33/40 [82.5%] with nadolol v
17/40 [42.5%)] with amlodipine; P < 0.0001).2* However, similar numbers of people
were withdrawn owing to adverse effects in both groups (4/40 [10.0%] with nadolol v
3/40 [7.5%] with amlodipine; P value not reported). The third RCT reported that most
adverse events were mild and that there was no significant difference in the incidence of
adverse events with metoprolol and diltiazem (figures not reported, P reported as not
significant).25 The fourth RCT found that significantly fewer people withdrew from the
study because of gastrointestinal upset with metoprolol than with verapamil (AR 10/406
[2.5%] with metoprolol v 22/403 [5.5%] with verapamil; P = 0.029). However, it found
no significant difference in overall withdrawal owing to adverse effects between the two
treatments (AR: 45/406 [11.1%] with metoprolol v 59/403 [14.6%)] with verapamil;
P = 0.13).26 The fifth RCT found that, over an average of 2 years’ follow up, significantly
fewer people discontinued treatment because of adverse effects in the atenolol group
than in the nifedipine group (AR: 60/226 [26.5%] with atenolol v 93/232 [40.0%] with
nifedipine; log rank P = 0.001).*®> Beta blockers versus nitrates or potassium
channel openers: We found no systematic review or RCTs.

There is consensus that beta blockers are effective for treating the symptoms of stable
angina. Many of the RCTs included in the review may not have been sufficiently powered
to detect a clinically important difference between groups. 22
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OPTION CALCIUM CHANNEL BLOCKERS

One small RCT identified by a systematic review found no significant difference between
bepridil and placebo in the frequency of angina attacks. It found that bepridil increased
exercise duration compared with placebo at 6 months. There is consensus that calcium
channel blockers are effective for treating the symptoms of stable angina. RCTs identified by
the review found no significant difference between calcium channel blockers and beta
blockers in the frequency of angina attacks, exercise duration, mortality, or non-fatal
cardiovascular events at between 6 months and 3 years. However, these RCTs may have
lacked power to detect clinically important differences between groups. One RCT also found
no significant difference between calcium channel blockers and beta blockers in quality of
life. One RCT found no significant difference between amlodipine and isosorbide mononitrate
in the frequency of angina attacks or in quality of life. It found that amlodipine increased
exercise duration compared with isosorbide mononitrate at 6 months. The RCT found that
peripheral oedema was more common with amlodipine than with isosorbide mononitrate,
whereas headache was more common with isosorbide mononitrate. We found no systematic
review or RCTs that compared long term calcium channel blockers with potassium channel
openers.

Benefits: We found one systematic review (search date 1996).?> Calcium channel blockers
versus placebo: The review?? identified one RCT (191 people aged < 70 years with
abnormal exercise stress test@® or previous myocardial infarction).?® It compared three
treatments: calcium channel blocker (bepridil; 78 people), beta blocker (propranolol; 78
people), and placebo (35 people). It found no significant difference between bepridil and
placebo in the reduction in frequency of angina attacks at 6 months (mean reduction in
weekly angina attacks from baseline: 69% with bepridil v 77% with placebo; P reported
as not significant). It found that bepridil significantly increased duration of exercise
compared with placebo at 6 months (increase in exercise duration from baseline: 31%
with bepridil v 8% with placebo; P = 0.03). It found that the rate of serious cardiac
events (defined as death, myocardial infarction, or unstable angina) was higher with
bepridil than placebo, but the significance of this difference was not reported (AR for
major cardiac events: 6/78 [7.7%)] with bepridil v 2/35 [5.7%] with placebo; P value not
reported). Calcium channel blockers versus beta blockers: See benefits of beta
blockers versus calcium channel blockers, p 3. Calcium channel blockers versus
nitrates: The systematic review did not find any RCTs.?? We found one subsequent RCT
(196 people, aged >65 years with an abnormal exercise stress test) comparing
amlodipine (5-10 mg once daily) versus isosorbide mononitrate (25-50 mg once
daily).2” It found no significant difference either in the number of weekly anginal attacks
or in quality of life (assessed using the short form-36 [SF-36] questionnaire® between
amlodipine and isosorbide mononitrate at 6 months (median weekly number of angina
attacks: O for both groups; ; mean improvement in SF-36 bodily pains scale score from
baseline: about 5 for both groups; mean improvement in SF-36 health transition score
from baseline: about 11 for both groups; all differences reported as not significant). It
found a significant improvement in exercise duration with amlodipine compared with
isosorbide mononitrate at 6 months (mean change in exercise duration from baseline to
6 months: from 436 seconds to 548 seconds [+112 seconds] with amlodipine v from
462 seconds to 494 seconds [+32 seconds] with isosorbide mononitrate; P = 0.016).
Calcium channel blockers versus potassium channel openers: We found no
systematic review or RCTs.

Harms: Calcium channel blockers versus placebo: The RCT found no significant difference
between bepridil and placebo in the proportion of people experiencing at least one
non-cardiac adverse effect at 6 months (AR: 9/78 [11.5%] with bepridil v 6/35 [17.1%)]
with placebo; P = 0.22).2° Calcium channel blockers versus beta blockers: See
harms of beta blockers versus calcium channel blockers, p 4. Calcium channel
blockers versus nitrates: The RCT found no significant difference between amlodipine
and isosorbide mononitrate in the proportion of people reporting any adverse event at 6
months: (AR: 58% with amlodipine v 53% with isosorbide mononitrate; reported as not
significant). The proportion of people with serious adverse effects was also similar in
both groups (AR: about 7% in both groups; P value not reported, significance assess-
ment not performed).2” About 8% of people in the amlodipine group and 18% of people
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in the isosorbide mononitrate group discontinued the study because of adverse events
(significance assessment not performed). Only two withdrawals (2%; both owing to
oedema) in the amlodipine group and seven withdrawals (7.3%; all owing to headache)
in the isosorbide mononitrate group were considered to be treatment related (signifi-
cance assessment not performed). The RCT found that peripheral oedema was more
common with amlodipine than with isosorbide mononitrate (AR: 14% with amlodipine v
0% with isosorbide mononitrate), whereas headache was more common with isosorbide
mononitrate than with amlodipine (AR: 13% with isosorbide mononitrate v 2% with
amlodipine; P value not reported for either comparison). Calcium channel blockers
versus potassium channel openers: We found no systematic review or RCTs.

Comment: There is consensus that calcium channel blockers are effective for treating the symp-
toms of stable angina.

[ oprion EHGTNE)

We found no RCTs comparing long term single drug treatment with nitrates versus placebo
for stable angina. However, there is consensus that nitrates are effective for treating the
symptoms of stable angina. One RCT found no significant difference between amlodipine and
isosorbide mononitrate in the frequency of angina attacks or in quality of life. It found that
amlodipine increased exercise duration compared with isosorbide mononitrate at 6 months.
The RCT found that peripheral oedema was more common with amlodipine than with
isosorbide mononitrate, whereas headache was more common with isosorbide mononitrate.

Benefits: Nitrates versus placebo, beta blockers, or potassium channel openers: We found
no systematic review or RCTs (see comment below). Nitrates versus calcium channel
blockers: See benefits of calcium channel blockers versus nitrates, p 5.

Harms: Nitrates versus placebo, beta blockers, or potassium channel openers: We found
no systematic review or RCTs. Nitrates versus calcium channel blockers: See harms
of calcium channel blockers versus nitrates, p 5.

Comment: There is consensus that nitrates are effective for treating the symptoms of stable angina.
OPTION POTASSIUM CHANNEL OPENERS
We found no RCTs on the effects of long term single drug treatment with potassium channel

openers for stable angina. However, there is consensus that potassium channel openers are
effective for treating the symptoms of stable angina.

Benefits: Potassium channel openers versus placebo, beta blockers, calcium channel
blockers, or nitrates: We found no systematic review or RCTs (see comment below).

Harms: Potassium channel openers versus placebo, beta blockers, calcium channel
blockers, or nitrates: We found no systematic review or RCTs.

Comment: There is consensus that potassium channel openers are effective for treating the
symptoms of stable angina.

GLOSSARY

Exercise stress testing is widely used in the evaluation of people with chest pain. The person walks on
a treadmill, the speed and slope of which is varied according to protocol, while being monitored by
electrocardiogram. Exercise induced horizontal or down-sloping ST segment depression is strongly
suggestive of myocardial ischaemia, particularly when associated with typical chest pain. ST segment
depression at a low workload usually indicates severe coronary artery disease, as may exercise induced
ventricular arrhythmia or a fall in blood pressure.

SF-36 Short form-36 questionnaire is a generic quality of life assessment tool which is well documented
as reproducible and sensitive. It includes 36 questions over nine domains/areas which are converted to
an overall score from O to 100.

6 © BMJ Publishing Group Ltd 2005
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Search date March 2004
Madhu Natarajan

QUESTIONS
What are the effects of antiplatelet treatments? . ... ......... ... ... &
What are the effects of antithrombin treatments? . ... ...... ... ... .. ... ... ... 5
What are the effects of anti-ischaemic treatments? . .. ............ .. ... ........ 8
What are the effects of invasive treatments?. . . . . ... ... ... . ... 9

INTERVENTIONS

Key Messages

ANTIPLATELETS ANTI-ISCHAEMIC TREATMENTS
Ben_gﬁcial Unknown effectiveness
AEBiN: cocancancoocascanacoaaoac 3 Beta-blockers (for myocardial infarction or

. _ death) .......... ... .. .. .. ..... 8
Likely to be beneficial . o :
Clopigogrel ClopIding .« « v o v 4 Nitrates (for myocardial infarction or death)
Intravenous glycoprotein lIb/llla inhibitors. . .4 s s s e 67
Likely to be ineffective or harmful Unlikely to be beneficial
Oral glycoprotein llb/llla inhibitors. . . . . . . . 5  Calcium channel blockers . .. .......... 8
ANTITHROMBIN TREATMENTS INVASIVE TREATMENTS
Likely to be beneficial Unknown effectiveness
Direct thrombin inhibitors . . . ... ....... 7 Routine early cardiac catheterisation and
Low molecular weight heparin . . . ....... 6 revascularisation . ................ 9
Unfractionated heparin. .. ............ B

See glossary®

Unlikely to be beneficial
Warfarin. . . ... .. . .. 7

Antiplatelets

Aspirin One systematic review found that antiplatelet treatment, mostly medium dose aspirin
75-325 mg/day, reduced the risk of death, myocardial infarction, and stroke compared with placebo
in people with unstable angina. The evidence suggested no added cardiovascular benefit, and
possible added harm, from doses of aspirin over 325 mg daily.

Clopidogrel/ticlopidine Two RCTs found that adding clopidogrel to aspirin or ticlopidine to conven-
tional treatment reduced mortality and myocardial infarction compared with aspirin alone or
conventional treatment alone. One of the RCTs found that adding clopidogrel to aspirin increased
major bleeding, but not haemorrhagic strokes, compared with aspirin alone after 6-9 months.
Ticlopidine may cause reversible neutropenia. These drugs may be an alternative in people who are
intolerant of or allergic to aspirin.

Intravenous glycoprotein llb/llla inhibitors One systematic review found that intravenous glyco-
protein lIb/llla inhibitors reduced death or myocardial infarction at up to 6 months compared with
placebo, but increased major bleeding complications. Longer term follow up of one of the RCTs
included in the review found no significant difference between abciximab and placebo in mortality at
1 year.

Oral glycoprotein llb/llla inhibitors One RCT identified by a systematic review found that the oral
glycoprotein Ilb/llla inhibitor sibrafiban did not significantly reduce the combined outcome of death,
myocardial infarction, or recurrent ischaemia compared with aspirin at 90 days. However, the review
found that oral glycoprotein llb/llla inhibitors with or without aspirin increased bleeding compared
with aspirin alone.

© BMJ Publishing Group Ltd 2005 1 Clin Evid 2005;14:1-3.
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Antithrombin treatments

Direct thrombin inhibitors One systematic review found that treatment with direct thrombin
inhibitors for 7 days reduced death and myocardial infarction compared with heparin after 30 days.

Low molecular weight heparin One systematic review in people taking aspirin found that adding
low molecular weight heparin reduced death and myocardial infarction, and did not significantly
increase bleeding complications in the first 7 days after unstable angina compared with adding
placebo or no treatment. However, it found that longer term treatment with low molecular weight
heparin (up to 90 days) did not significantly reduce death or myocardial infarction after 90 days
compared with placebo. One systematic review found that low molecular weight heparin reduced
myocardial infarction but not mortality, recurrent angina, or major bleeding compared with unfrac-
tionated heparin.

Unfractionated heparin One systematic review found that adding unfractionated heparin to aspirin
for 7 days in people with unstable angina reduced death or myocardial infarction at 1 week. However,
a second review found no significant effect on death or myocardial infarction after 12 weeks. One
systematic review found that unfractionated heparin was less effective than low molecular weight
heparin at reducing myocardial infarction, but found no significant difference between treatments in
mortality, recurrent angina or major bleeding.

Warfarin Five RCTs found no significant effect of adding warfarin to usual treatment (usually aspirin)
for recurrent angina, myocardial infarction, or death at up to 1 year. One of the RCTs found that
warfarin was associated with an increase in major bleeding compared with usual treatment alone.

Anti-ischaemic treatments

Beta-blockers (for myocardial infarction or death) We found insufficient evidence on the effects
of beta-blockers on mortality or myocardial infarction, although one RCT suggested that beta-
blockers may reduce the frequency and severity of chest pain.

Nitrates (for myocardial infarction or death) We found insufficient evidence on the effects of
nitrates on mortality or myocardial infarction, although RCTs suggested that nitrates may reduce the
frequency and severity of chest pain.

Calcium channel blockers One systematic review found no significant difference between calcium
channel blockers and either placebo or standard treatment in mortality or myocardial infarction.
Observational studies suggest that short acting dihydropyridine calcium channel blockers may
increase mortality.

Invasive treatments

Routine early cardiac catheterisation and revascularisation We found five RCTs that reported
on different composite outcomes at different time points. Two RCTs found that early invasive
treatment reduced death and other cardiac events or hospital readmission compared with conserva-
tive treatment at 4-6 months. However, three RCTs found no significant difference in death or other
cardiac events between early invasive treatment and conservative treatment at 12 or more months.

DEFINITION Unstable angina is distinguished from stable angina, acute myocardial infarction, and non-cardiac

pain by the pattern of symptoms (characteristic pain present at rest or on lower levels of activity), the
severity of symptoms (recently increasing intensity, frequency, or duration), and the absence of
persistent ST segment elevation on a resting electrocardiogram. Unstable angina includes a variety
of different clinical patterns: angina at rest of up to 1 week of duration; angina increasing in severity
to moderate or severe pain; non-Q wave myocardial infarction; and post-myocardial infarction angina
continuing for longer than 24 hours. Unstable angina and non-ST segment elevation myocardial
infarction (non-STEMI) are clinically overlapping entities in terms of diagnosis and treatment
strategies. Unstable angina, broadly defined as new or persistent chest pain, becomes classified as
non-STEMI if in addition to chest pain there is elevation of cardiac enzymes, such as troponin, or
persistent ST depression on electrocardiogram. Many trials include people with either unstable
angina or non-STEMI. We have included RCTs in a mixed population of people with unstable angina
or non-STEMI, as well as RCTs solely in people with unstable angina.

INCIDENCE/ In industrialised countries, the annual incidence of unstable angina is about 6/10 000 people in the
PREVALENCE  general population.

AETIOLOGY/ Risk factors are the same as for other manifestations of ischaemic heart disease: older age, previous
RISK FACTORS atheromatous cardiovascular disease, diabetes mellitus, smoking cigarettes, hypertension, hyperc-

holesterolaemia, male sex, and a family history of ischaemic heart disease (see Appendix 1).
Unstable angina can also occur in association with other disorders of the circulation, including heart
valve disease, arrhythmia, and cardiomyopathy.
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PROGNOSIS

In people with unstable angina taking aspirin, the incidence of serious adverse outcomes (such as
death, acute myocardial infarction, or refractory angina requiring emergency revascularisation) is
5-10% within the first 7 days and about 15% at 30 days. Between 5% and 14% of people with
unstable angina die in the year after diagnosis, with about half of these deaths occurring within
4 weeks of diagnosis. No single factor identifies people at higher risk of an adverse event. Risk factors
include severity of presentation (e.g. duration of pain, speed of progression, evidence of heart
failure), medical history (e.g. previous unstable angina, acute myocardial infarction, left ventricular
dysfunction), other clinical parameters (e.g. age, diabetes), electrocardiogram changes (e.g. severity
of ST segment depression, deep T wave inversion, transient ST segment elevation), biochemical
parameters (e.g. troponin concentration), and change in clinical status (e.g. recurrent chest pain,
silent ischaemia, haemodynamic instability).

AIMS OF
INTERVENTION

To relieve pain and ischaemia; to prevent death and myocardial infarction; to identify people at high
risk who require revascularisation; to facilitate early hospital discharge in people at low and medium
risk; to modify risk factors; to prevent death, myocardial infarction, and recurrent ischaemia after
discharge from hospital, with minimum adverse effects.

OUTCOMES

Rate of death or myocardial infarction (often measured at 2, 7, and 30 days, and 6 months after
randomisation); and adverse effects of treatment. Some RCTs include rates of refractory ischaemia
or readmission for unstable angina.

METHODS

Clinical Evidence search and appraisal March 2004.

What are the effects of antiplatelet treatments?

ASPIRIN

One systematic review found that antiplatelet treatment, mostly medium dose aspirin
75-325 mg/day, reduced the risk of death, myocardial infarction, and stroke compared with
placebo in people with unstable angina. The evidence suggested no added cardiovascular
benefit, and possible added harm, from doses of aspirin over 325 mg daily.

Benefits:

Harms:

Comment:

One systematic review (search date 1997, 287 RCTs, 135 000 people at high risk of
vascular events) compared antiplatelet treatment versus placebo. Twelve of these trials
included a total of 5031 people with unstable angina. The review found that, in people
with unstable angina, antiplatelet treatment (mostly medium dose aspirin, 75-325 mg/
day) reduced the combined outcome of vascular death, myocardial infarction, or stroke
at up to 12 months compared with placebo (AR 199/2497 [8%] with antiplatelet
treatment v 336/2534 [13%] with placebo; OR 0.54, 95% Cl showing significance
displayed graphically; P < 0.0001). Individual trials within the systematic review found
consistent benefit from daily aspirin in terms of reduced deaths and myocardial
infarction.

Overall, the review found no increase in non-vascular mortality with antiplatelet treat-
ment compared with placebo (AR 785/71 656 [1.1%] with antiplatelet treatment v
872/71876 [1.2%] with placebo; OR0.92, 95% Cl0.82 to 1.03). There was an
increase in major extracranial bleeding with antiplatelet treatment compared with
placebo, but the absolute risk was low (AR 535/47 158 [1.1%] with antiplatelet
treatment v 333/47 168 [0.7%)] with placebo; OR 1.6, 95% Cl 1.4 to 1.8)." The review
concluded that the sum of the evidence suggests no added cardiovascular benefit, and
greater incidence of adverse effects, for aspirin doses greater than 325 mg daily. Some
people are allergic to aspirin.

People with unstable angina who are allergic or who do not respond to aspirin will need
alternative antiplatelet treatment.
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OPTION CLOPIDOGREL/TICLOPIDINE

Two RCTs found that adding clopidogrel to aspirin or ticlopidine to conventional treatment
reduced mortality and myocardial infarction compared with aspirin alone or conventional
treatment alone. One of the RCTs found that adding clopidogrel to aspirin increased major
bleeding, but not haemorrhagic strokes, compared with aspirin alone after 6-9 months.
Ticlopidine may cause reversible neutropenia. These drugs may be an alternative in people
who are intolerant of or allergic to aspirin.

Benefits:

Harms:

Comment:

We found no systematic review. We found two RCTs comparing clopidogrel or ticlopidine
versus placebo or conventional treatment.?3 The first RCT (12 562 people) compared
clopidogrel (300 mg orally within 24 hours of onset of symptoms followed by 75 mg/day)
versus placebo.? All participants received aspirin (75-325mg daily). It found that
clopidogrel significantly reduced the combined outcome of death, myocardial infarction,
and stroke after 9 months compared with placebo (AR 9% with clopidogrel v 11% with
placebo; OR0.8, 95% CI 0.7 to 0.9; see comment). The second RCT (652 people)
found that ticlopidine plus conventional treatment significantly reduced the combined
outcome of vascular deaths and myocardial infarction after 6 months compared with
conventional treatment alone (RR 0.5, 95% CI 0.2 to 0.9; NNT 16, 95% CI 9 to 62).3

In the first RCT, adding clopidogrel to aspirin increased major bleeding complications
compared with adding placebo, but not haemorrhagic strokes (major bleeding 3.7% with
clopidogrel v 2.7% with placebo; RR 1.4, 95% Cl 1.1 to 1.7; haemorrhagic stroke 0.1%
with clopidogrel v 0.1% with placebo).? Post-hoc subgroup analysis of this RCT showed
increasing aspirin dose increased the risk of major bleeding, with little corresponding
reduction in cardiovascular risk.* The study concluded that the optimum daily dose of
aspirin for use in combination with clopidogrel was 75-100 mg. One systematic review
(search date 2002) of RCTs of antiplatelet agents for different indications, including
unstable angina, found that the weighted mean rate of major bleeding with ticlopidine or
clopidogrel was 2.1% (95% Cl 1.9% to 2.3%; 8 RCTs, 18 574 people) and the rate of
minor bleeding was 5.1% (95% Cl 4.6% to 5.7%; 1 RCT, 6259 people).® Reversible
neutropenia has been reported in 1-2% of people taking ticlopidine. Clopidogrel and
ticlopidine are also associated with other adverse effects, including diarrhoea and rash.

Post-hoc subgroup analysis of the first RCT found that the reduction in death, myocardial
infarction, and stroke with clopidogrel was seen across all risk groups (low, medium, and
high, as classified by Thrombolysis In Myocardial Infarction [TIMI] risk score) of unstable
angina.®

OPTION INTRAVENOUS GLYCOPROTEIN IIB/IIIA PLATELET RECEPTOR INHIBITORS

One systematic review found that intravenous glycoprotein llb/llla inhibitors reduced death
or myocardial infarction at up to 6 months compared with placebo, but increased major
bleeding complications. Longer term follow up of one of the RCTs included in the review
found no significant difference between abciximab and placebo in mortality at 1 year.

Benefits:

Harms:

We found one systematic review (search date 2001, 8 RCTs, 30 006 people) comparing
intravenous glycoprotein llb/llla inhibitors (abciximab, eptifibatide, lamifiban, and
tirofiban) versus placebo.” It found that intravenous glycoprotein lib/llla inhibitors
significantly reduced the combined outcome of death and myocardial infarction at 30
days and 6 months compared with placebo (at 30 days: 8 RCTs, AR 10.8% with
inhibitors v 11.8% with placebo; RR 0.92, 95% CI 0.87 to 0.99; at 6 months: 4 RCTs,
18 538 people, AR 13.3% with inhibitors v 14.6% with placebo; RR 0.92, 95% CI 0.83
10 0.96).7 Longer term follow up of one of the RCTs (7800 people) included in the review
found no significant difference between abciximab (24 or 48 hour infusion) and placebo
in mortality at 1 year (AR 9.0% with 48 hour abciximab infusion v 8.2% with 24 hour
abciximab infusion v 7.8% with placebo; 48 hour abciximab v placebo HR 1.20, 95%
C10.95 to 1.41; 24 hour abciximab v placebo HR 1.10, 95% CI 0.86 to 1.29).%

The systematic review found that intravenous glycoprotein Ilb/llla inhibitors (abciximab,
eptifibatide, lamifiban, and tirofiban) increased major bleeding complications at 30 days
compared with placebo (8 RCTs, 29 920 people, AR 4.2% with inhibitors v 3.2% with
placebo; RR 1.24, 95% Cl 1.11 to 1.39).”
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One small trial found limited evidence that in people receiving standard treatment, a
“dose ceiling” may exist, beyond which dose escalation of added glycoprotein Ilb/llla
inhibitor increases bleeding complications with no increase in efficacy.® A second
systematic review (search date 2001; 6 RCTs, all identified by the first systematic
review;” 29 570 people) conducted subgroup analysis according to whether surgical
treatment was received during the index hospitalisation.*® It suggested that the
reduction in mortality and myocardial infarction with intravenous glycoprotein lib/llla
inhibitors was restricted to people who received percutaneous coronary intervention
during the index hospitalisation, rather than those who received medical management
only (6337 people received percutaneous coronary intervention, AR 10.7% with inhibi-
tors v 12.7% with placebo; OR 0.82, 95% CI 0.71 to 0.96; 20 054 people received
medical management, AR 9.3% with inhibitors v 9.7% with placebo; OR 0.95, 95%
Cl0.86 to 1.04).

OPTION ORAL GLYCOPROTEIN IIB/IIIA PLATELET RECEPTOR INHIBITORS

One RCT identified by a systematic review found that the oral glycoprotein lib/llla inhibitor
sibrafiban did not significantly reduce the combined outcome of death, myocardial
infarction, or recurrent ischaemia compared with aspirin at 90 days. However, the review
found that oral glycoprotein llb/llla inhibitors with or without aspirin increased bleeding
compared with aspirin alone.

Benefits:

Harms:

Comment:

We found one systematic review (search date 2000, 4 RCTs, 26 462 people) comparing
oral glycoprotein llb/llla inhibitors with or without aspirin versus aspirin alone.® Three of
the RCTs were reported as abstracts only (see comment below). The fully published RCT
(9233 people) identified by the review® found that sibrafiban (low or high dose) did not
reduce the combined outcome of death, myocardial infarction, and severe ischaemia
compared with aspirin alone after 90 days (AR 10.1% with high dose sibrafiban v 10.1%
with low dose sibrafiban v 9.8% with aspirin; sibrafiban low or high dose v aspirin:
OR1.03, 95% Cl10.87 to 1.21).**

The fully reported RCT identified by the review® found that sibrafiban significantly
increased bleeding compared with aspirin (AR for any bleeding episode 27.3% with low
dose sibrafiban v 36.2% with high dose sibrafiban v 18.5% with aspirin; low dose
sibrafiban v aspirin OR 1.65, 95% Cl 1.46 to 1.86; high dose sibrafiban v aspirin
OR 2.49, 95% Cl2.21 to 2.80).**

The first RCT identified by the review in abstract form compared sibrafiban plus aspirin
versus placebo plus aspirin and was stopped early after the fully reported RCT* found no
benefit with sibrafiban.® The second RCT reported in abstract form, which compared
adding high dose orbofiban, tapering dose orbofiban, or placebo to aspirin was stopped
early because adding orbofiban increased mortality at 30 days and also increased
bleeding.® The third RCT reported in abstract form compared adding different doses of
lefradafiban or placebo to aspirin plus heparin, and stopped recruiting to the high dose
lefradafiban group because of increased bleeding.®

]V 23][o]'W What are the effects of antithrombin treatments?

OPTION UNFRACTIONATED HEPARIN

One systematic review found that adding unfractionated heparin to aspirin for 7 days in
people with unstable angina reduced death or myocardial infarction at 1 week. However, a
second review found no significant effect on death or myocardial infarction after 12 weeks.
One systematic review found that unfractionated heparin was less effective than low
molecular weight heparin at reducing myocardial infarction, but found no significant
difference between treatments in mortality, recurrent angina or major bleeding.

Benefits:

Versus no heparin: We found two systematic reviews (search dates 19952 and not
stated'®), which examined outcomes at different time points (7 days and 12 weeks).
Both included the same six RCTs in 1353 people with unstable angina who were treated
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with either unfractionated heparin plus aspirin or aspirin alone for 2—7 days. The first
review found that unfractionated heparin plus aspirin reduced the risk of death or
myocardial infarction after 7 days compared with aspirin alone (AR 55/698 [7.9%] with
unfractionated heparin plus aspirin v 68/655 [10.4%)] with aspirin alone; OR 0.67, 95%
C10.45 to 0.99).%3 The second review found that heparin plus aspirin did not reduce
death or myocardial infarction after 12 weeks compared with aspirin alone (AR 12% with
unfractionated heparin plus aspirin v 14% with aspirin; RR0.82, 95% Cl 0.56 to
1.20).1? Versus low molecular weight heparin: See benefits of low molecular
weight heparin, p 6.

Harms: The second systematic review found that adding unfractionated heparin to aspirin did
not significantly increase major bleeding compared with aspirin alone (AR 1.5% with
unfractionated heparin plus aspirin v 0.4% with aspirin; RR 1.99, 95% CI 0.52 to
7.65).%2 Versus low molecular weight heparin: See harms of low molecular weight
heparin, p 6.

Comment: None.

OPTION LOW MOLECULAR WEIGHT HEPARIN

One systematic review in people taking aspirin found that adding low molecular weight
heparin reduced death and myocardial infarction, and did not significantly increase bleeding
complications in the first 7 days after unstable angina compared with adding placebo or no
treatment. However, it found that longer term treatment with low molecular weight heparin
(up to 90 days) did not significantly reduce death or myocardial infarction after 90 days
compared with placebo. One systematic review found that low molecular weight heparin
reduced myocardial infarction but not mortality, recurrent angina, or major bleeding
compared with unfractionated heparin.

Benefits: Versus no heparin: We found one systematic review (search date not stated, 7 RCTs)
comparing low molecular weight heparin (LMWH) versus placebo or no heparin treat-
ment.*® The systematic review found two RCTs (1639 people already taking aspirin)
comparing adding short term LMWH (<7 days) versus no added heparin or adding
placebo. It found that short term LMWH reduced death and myocardial infarction
compared with no heparin or placebo during treatment (AR 13/809 [1.6%] with short
term LMWH v 43/830 [5.2%] with placebo; OR0.34, 95% Cl0.20 to 0.58). The
systematic review found five RCTs (12 099 people) comparing longer term LMWH (> 7
days but <90 days) versus placebo. It found that LMWH did not reduce death or
myocardial infarction after 90 days compared with placebo (AR 228/5453 [4.2%] with
longer term LMWH v 257/6646 [3.9%] with placebo; OR 0.98, 95% CI 0.81 to 1.17).
Versus unfractionated heparin: We found one systematic review (search date 2000;
7 RCTs, 11 092 people with unstable angina or non-ST segment elevation myocardial
infarction), which compared LMWH versus unfractionated heparin.** It found no signifi-
cant difference between treatments in mortality or recurrent angina (mortality: AR 150/
5580 [2.8%] with LMWH v 155/5512 [2.8%] with unfractionated heparin; RR 1.0, 95%
C10.69 to 1.44; recurrent angina, 6 RCTs, 7209 people: 516/3642 [14.2%] with
LMWH v 576/3576 [16.1%] with unfractionated heparin; RR 0.83, 95% Cl 0.68 to
1.02). However, it found that LWMH significantly reduced myocardial infarction com-
pared with unfractionated heparin (AR 233/5580 [4.2%] with LMWH v 276/5512
[5.0%)] with unfractionated heparin; RR 0.83, 95% CI 0.70 to 0.99).

Harms: Versus placebo or no heparin treatment: Short term LMWH did not significantly
increase major bleeding compared with placebo or no treatment (OR 1.48, 95% Cl 0.45
to 4.84). However, long term LMWH significantly increased the risk of major bleeding
compared with placebo or no treatment (OR 2.26, 95% Cl 1.63 to 3.14); equivalent to
an excess of 12 bleeds for every 1000 people treated.'® Versus unfractionated
heparin: The systematic review found no significant difference between LMWH and
unfractionated heparin in major bleeds (AR 156/5550 [2.8%] with LMWH v 153/5472
[2.8%] with unfractionated heparin; RR 1.0, 95% CI10.80 to 1.24).%* (see harms of
unfractionated heparin, p 6).
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Comment: LMWH may be more attractive than unfractionated heparin for routine short term use
because coagulation monitoring is not required and it can be self administered after
discharge.

OPTION DIRECT THROMBIN INHIBITORS

One systematic review found that treatment with direct thrombin inhibitors for 7 days
reduced death and myocardial infarction compared with heparin after 30 days.

Benefits: We found one systematic review (search date not stated, 11 RCTs, 35070 people)
comparing 7 days’ treatment with direct thrombin inhibitors (hirudin, argatroban,
bivalirudin, efegatran, inogatran) versus heparin.15 It found that direct thrombin inhibi-
tors reduced the combined outcome of death or myocardial infarction compared with
heparin after 30 days (AR 7.4% with direct thrombin inhibitors v 8.2% with heparin;
RR0.91, 95% CI 0.84 to 0.99).

Harms: The systematic review found that direct thrombin inhibitors reduced major bleeding
during treatment compared with heparin (AR 1.9% with direct thrombin inhibitors v 2.3%
with heparin; OR0.75, 95% Cl 0.65 to 0.87), but found no significant difference in the
risk of stroke at 30 days (AR 0.6% with direct thrombin inhibitors v 0.6% with heparin;
OR1.01, 95% C10.78 to 1.31).%%

Comment: None.

IR warrarin

Five RCTs found no significant effect of adding warfarin to usual treatment (usually aspirin)
for recurrent angina, myocardial infarction, or death at up to 1 year. One of the RCTs found
that warfarin was associated with an increase in major bleeding compared with usual
treatment alone.

Benefits: We found no systematic review. We found five RCTs comparing warfarin plus usual
treatment versus usual treatment alone.*®"1° Two of the RCTs were reported in the same
journal article.’” The first RCT (214 people) compared warfarin plus aspirin versus
aspirin alone.*® It found that warfarin (target international normalised ratio® 2.0-2.5)
plus aspirin reduced the combined outcome of recurrent angina, myocardial infarction,
or death after 12 weeks compared with aspirin alone, but the difference did not reach
significance (AR 13% with warfarin plus aspirin v 25% with aspirin alone; P = 0.06). The
second RCT (309 people) compared warfarin (fixed dose 3 mg/day) plus aspirin versus
aspirin alone.” It found no significant difference between warfarin plus aspirin and
aspirin alone in the combined outcome of refractory angina, myocardial infarction, or
death after 6 months (AR 7% with warfarin plus aspirin v 4% with aspirin alone; RR 1.66,
95% Cl0.62 to 4.44).Y" The third RCT (197 people) compared warfarin (target
international normalised ratio 2.0-2.5) plus aspirin versus aspirin alone. It found no
significant difference between treatments in the combined outcome of refractory
angina, myocardial infarction, and death after 6 months (AR 5% with warfarin plus
aspirin v 12% with aspirin alone; RR 0.42, 95% Cl 0.15 to 1.15). The fourth RCT (3712
people) compared adding warfarin (target international normalised ratio 2.0-2.5) to
standard treatment versus standard treatment alone.'® Standard treatment for most
participants included aspirin; use of aspirin at 5 months was significantly higher among
the group receiving standard treatment alone than in group receiving warfarin plus
standard treatment (AR 83% in the warfarin group and 93% in the standard treatment
group; P < 0.001). The RCT found no significant difference between treatments in the
combined outcome of death, myocardial infarction, and stroke after 5 months (8% with
warfarin v 8% with standard treatment alone; RR 0.90, 95% Cl 0.72 to 1.14).8 The fifth
RCT (135 people with prior coronary artery bypass grafts) compared warfarin plus
aspirin, warfarin plus placebo, and aspirin plus placebo.*® It found no significant
difference between treatments in the combined outcome of death, myocardial infarc-
tion, or hospital admission for unstable angina after 1 year (AR 11% with warfarin plus
aspirin v 14% with warfarin plus placebo v 12% with aspirin plus placebo; P = 0.76 for
overall comparison of the three treatment groups).19
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Harms:

Comment:

In the fourth RCT, adding warfarin to standard treatment increased major bleeding
compared with standard treatment alone (AR 2.7% with warfarin plus standard treat-
ment v 1.3% with standard treatment alone; RR 1.99, 95% Cl 1.23 to 3.22; NNH 71; CI
not provided).®

None.

(]U33][e\'M What are the effects of anti-ischaemic treatments?

OPTION NITRATES, BETA-BLOCKERS, AND CALCIUM CHANNEL BLOCKERS

We found insufficient evidence on the effects of nitrates and beta-blockers on mortality or
myocardial infarction, although RCTs suggested that these interventions may reduce the
frequency and severity of chest pain. One systematic review found no significant difference
between calcium channel blockers and either placebo or standard treatment in mortality or
myocardial infarction. Observational studies suggest that short acting dihydropyridine
calcium channel blockers may increase mortality in people with coronary heart disease.

Benefits:

We found no systematic review. Nitrates: We found two RCTs.?%?* The first RCT (162
people) compared intravenous glyceryl trinitrate versus placebo for 48 hours.?° It found
that glyceryl trinitrate significantly reduced the proportion of people with more than two
episodes of chest pain or one new episode lasting more than 20 minutes (18% with
glyceryl trinitrate v 36% with placebo; RR 0.50, 95% Cl 0.25 to 0.90) and the proportion
of people needing more than two additional sublingual glyceryl trinitrate tablets (16%
with glyceryl trinitrate v 31% with placebo; RR 0.52, 95% Cl 0.26 to 0.97). The second
RCT (200 people within 6 months of percutaneous transluminal coronary angioplasty)
compared intravenous glyceryl trinitrate alone, heparin alone, glyceryl trinitrate plus
heparin, and placebo.?! It found that recurrent angina occurred significantly less
frequently in people treated with glyceryl trinitrate alone or glyceryl trinitrate plus heparin
compared with placebo, but there was no benefit from heparin alone over placebo or
additional benefit from combination treatment compared with glyceryl trinitrate alone
(AR 42.6% with glyceryl trinitrate alone v 41.7% with glyceryl trinitrate plus heparin v
75% with heparin alone v 75% with placebo; P < 0.003 for glyceryl trinitrate alone and
for glyceryl trinitrate plus heparin v placebo; P values for other comparisons not
reported). Beta-blockers: We found two RCTs.?%22 The first RCT (338 people with rest
angina not already receiving a beta-blocker) compared nifedipine, metoprolol, or both
versus placebo.?? It found that metoprolol significantly reduced the composite outcome
of recurrent angina and myocardial infarction within 48 hours compared with nifedipine
(28% with metoprolol v 47% with nifedipine; RR0.66, 95% CI0.43 to 0.98). The
second RCT (81 people with unstable angina on “optimal doses” of nitrates and
nifedipine) compared propranolol (= 160 mg/day) versus placebo.?® It found no signifi-
cant difference in the combined outcome of death, myocardial infarction, and require-
ment for coronary artery bypass grafting or percutaneous coronary interventions at 30
days (38% with propranolol v 46% with placebo; RR 0.83, 95% Cl 0.44 to 1.30). People
taking propranolol had a lower cumulative probability of experiencing recurrent rest
angina over the first 4 days of the trial. The mean number of clinical episodes of angina
and the duration of angina was also lower. Calcium channel blockers: We found one
systematic review (search date not stated, 6 RCTs, 1109 people)?* comparing calcium
channel blockers versus control treatment (3 RCTs used propranolol as a control and 3
used placebo) and one additional RCT.?? The duration of the RCTs included in the review
ranged from 48 hours (4 RCTs) to 4 months (2 RCTs). The review found no significant
difference between calcium channel blockers and control in rates of myocardial
infarction or death. The additional RCT compared nifedipine, metoprolol, or both, versus
placebo.?? It found that nifedipine was less effective at reducing recurrent angina and
myocardial infarction within 48 hours compared with metoprolol (see benefits of
beta-blockers above).??
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Nitrates: Hypotension is a potential adverse effect of nitrates. Both older and more
recent large RCTs in people with other ischaemic conditions showed that nitrates were
safe and well tolerated when used judiciously in clinically appropriate doses. Beta-
blockers: Potential adverse effects of beta-blockers include bradycardia, exacerbation
of reactive airways disease, and hypoglycaemia in people with diabetes. Calcium
channel blockers: Observational studies have reported increased mortality with short
acting dihydropyridine calcium channel blockers (such as nifedipine) in people with
coronary heart disease.?52°

We found no good evidence that anti-ischaemic drugs (nitrates, beta-blockers, calcium
channel blockers) prevent death or myocardial infarction. Consensus suggests that until
further data are available, intravenous nitrates remain the preferred treatment, together
with heparin and aspirin in unstable angina.

112310 ]'W What are the effects of invasive treatments?

OPTION ROUTINE EARLY CARDIAC CATHETERISATION AND REVASCULARISATION

We found five RCTs that reported on different composite outcomes at different time points.
Two RCTs found that early invasive treatment reduced death and other cardiac events or
hospital readmission compared with conservative treatment at 4-6 months. However, three
RCTs found no significant difference in death or other cardiac events between early invasive
treatment and conservative treatment at 12 or more months.

Benefits:

Harms:

We found no systematic review. We found five RCTs (6 articles) comparing early routine
angiography and revascularisation (if appropriate) versus medical treatment alone.?”~32
The first RCT (2457 people) compared invasive treatment within the first 7 days versus
non-invasive treatment plus planned coronary angiography.?” Invasive treatment signifi-
cantly reduced the combined outcome of death and myocardial infarction compared
with non-invasive treatment after 6 months (AR 9% with invasive treatment v 12% with
non-invasive treatment; RR 0.78, 95% Cl 0.62 to 0.98; NNT 38; CI not provided). The
second RCT (2220 people) compared cardiac catheterisation at 4-48 hours and
revascularisation (if appropriate) versus standard treatment.?® It found that cardiac
catheterisation reduced the combined outcome of death, myocardial infarction, and
readmission for unstable angina after 6 months (AR 16% with catheterisation v 19% with
standard treatment; OR 0.78, 95% CI 0.62 to 0.97; NNT 34; Cl not reported). The third
RCT (1473 people) compared early cardiac catheterisation at 18-48 hours versus
standard treatment.?%2 Early cardiac catheterisation did not significantly reduce death
or myocardial infarction but did reduce hospital admissions after 1year (death or
myocardial infarction: 11% with cardiac catheterisation v 12% with standard treatment;
P = 0.42; hospital admissions: 26% with cardiac catheterisation v 33% with standard
treatment; P < 0.005; NNT 14; CI not reported). The fourth RCT (920 people) compared
invasive versus conservative treatment.3! Invasive treatment did not significantly reduce
the combined outcome of death or myocardial infarction compared with conservative
treatment after 12-44 months (HR 0.87, 95% CI 0.68 to 1.10). The fifth RCT (1810
people) found that early invasive intervention (angiography followed by revascularisa-
tion) significantly reduced the composite outcome of death, non-fatal myocardial
infarction, or refractory angina compared with conservative treatment at 4 months
(86/895 [9.6%] with early intervention v 133/915 [14.5%)] with conservative treatment;
RR 0.66, 95% Cl 0.51 to 0.85).%2 The difference was mainly due to reduced refractory
angina with early intervention. The RCT found no significant difference in the combined
outcome of death or myocardial infarction between early intervention and conservative
treatment at 1year (68/895 [7.6%] with early intervention v 76/915 [8.3%] with
conservative treatment; RR 0.91, 95% Cl 0.67 to 1.25).3?

The first RCT found that early invasive treatment increased major bleeding, but not
stroke, compared with non-invasive treatment (major bleeds: AR 1.6% with invasive
treatment v 0.7% with non-invasive treatment; NNH 111; Cl not reported).2” The second
RCT found that cardiac catheterisation increased bleeding compared with standard
treatment (6% with cardiac catheterisation v 3% with standard treatment; P < 0.01:
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NNH 34: CI not reported).?® The third RCT found that early cardiac catheterisation did
not increase complication rates (death, myocardial infarction, emergency coronary
artery bypass grafting, abrupt vessel closure, haemorrhage, serious hypotension)
compared with conservative treatment (AR 14% with cardiac catheterisation v 13% with
conservative treatment; P = 0.38; NNH 100; CI not reported).?®3° The fourth RCT did
not report on harms.3! The fifth RCT found that early intervention increased bleeding
events during the index admission, but the significance of this increase was not reported
(8% with early intervention v 4% with conservative treatment).

Comment: All trials have reported only short term and medium term follow up, so we cannot exclude
a long term difference in effect between early invasive and early non-invasive strategies.
There may be subgroups of people who benefit particularly from either invasive or
conservative treatment. Advances in catheterisation and revascularisation technology
and periprocedural management may reduce the early risks of invasive treatment in the
future.

GLOSSARY

International normalised ratio (INR) A value derived from a standardised laboratory test that
measures the effect of an anticoagulant. The laboratory materials used in the test are calibrated against
internationally accepted standard reference preparations, so that variability between laboratories and
different reagents is minimised. Normal blood has an international normalised ratio of 1.0. Therapeutic
anticoagulation often aims to achieve an international normalised ratio value of 2.0-3.5.

Substantive changes

Aspirin Systematic review updated;* categorisation unchanged.

Clopidogrel/ticlopidine One systematic review and post hoc analysis of an RCT added;*> harms data
enhanced but categorisation unchanged.

Intravenous glycoprotein llb/llla platelet receptor inhibitors Long term follow up of one RCT
added;® categorisation unchanged.

Oral glycoprotein lib/llla platelet receptor inhibitors Further details of one RCT added;** categori-
sation unchanged.

Low molecular weight heparin One systematic review added;** categorisation unchanged.
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Search date October 2004
Gregory YH Lip

QUESTIONS
What are the effects of interventions to prevent embolism in people with
recent onset atrial fibrillation who are haemodynamically stable? .. ... ... 4
What are the effects of interventions for conversion to sinus rhythm in people
with recent onset atrial fibrillation who are haemodynamically stable? . . . . . 5)
What are the effects of interventions to control heart rate in people with
recent onset atrial fibrillation who are haemodynamically stable? . ... ... 15
INTERVENTIONS

PREVENTION OF EMBOLISM Timolol . . ................. 17
Unknown effectiveness Verapamil ... ... 18
Antithrombotic treatment before

cardioversion .. ............ 4 Unknown effectiveness
RHYTHM| CONVERSION Amiodarone. . .. ............ 15
Trade off between benefits and Sotalol . .................. 17

hal_'"!S To be covered in future updates
Flecainide . . ................ 7 Digoxin plus B blocker, digoxin plus
Propafenone ............... 10 rate limiting calcium antagonists
Unknown effectiveness (verapamil/diltiazem), amiodarone
Amiodarone. ... ............. 5 plus digoxin, procainamide,
DC cardioversion. . . .. ......... 5 disopyramide, ibutilide, dofetilide
Quinidine. . . ....... ... ... .. 14 Covered elsewhere in Clinical
Sotalol . .................. 15 .

Evidence

Unlikely to be beneficial http://www.clinicalevidence.com/
Digoxin .. ..... ... ... 6 ceweb/conditions/cvd/0207/
Verapamil .. ............... 15 0207.jsp?searchTerm=Stroke+ prevention
RATE CONTROL See glossary®
Likely to be beneficial
Digoxin . . ...... ... ... ..., 15
Diltiazem. .. ............... 16

Key Messages

Prevention of embolism

m  Antithrombotic treatment before cardioversion We found no RCTs on use of
aspirin, heparin, or warfarin as thromboprophylaxis before attempted cardioversion
in acute atrial fibrillation.

Rhythm conversion

m  Flecainide Five RCTs found that intravenous flecainide increased the proportion of
people who reverted to sinus rhythm within 1-24 hours compared with placebo.
Flecainide was associated with serious adverse events such as severe hypotension
and torsades de pointes. Two RCTs found that oral flecainide increased the
proportion of people who reverted to sinus rhythm within 8 hours compared with
intravenous amiodarone. We found insufficient evidence to draw any conclusions
about comparisons between intravenous flecainide and intravenous amiodarone
and between flecainide and quinidine. Three RCTs found no significant difference in
rates of conversion to sinus rhythm between flecainide and propafenone. Flecainide
and propafenone are not used in people with known or suspected ischaemic heart
disease because they may cause arrhythmias.

© BMJ Publishing Group Ltd 2005 Clin Evid 2005;14:1-4.
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Atrial fibrillation (recent onset)

Propafenone One systematic review and subsequent RCTs found that propafenone
increased the proportion of people converting to sinus rhythm within 1-24 hours
compared with placebo. Two RCTs found a faster rate of conversion to sinus rhythm
with propafenone, but no significant difference between amiodarone and propaf-
enone after 12 hours. One RCT found that propafenone increased conversion to
sinus rhythm after 8 hours compared with amiodarone. One RCT found no significant
difference between conversion to sinus rhythm between amiodarone and propaf-
enone at 1 hour. One RCT found no significant difference in conversion to sinus
rhythm between propafenone and digoxin at 1 hour. Three RCTs found insufficient
evidence to compare rates of conversion to sinus rhythm between propafenone and
flecainide. Propafenone and flecainide are not used in people with known or
suspected ischaemic heart disease because they may cause arrhythmias.

Amiodarone We found insufficient evidence from four RCTs about the effects of
amiodarone as a single agent compared with placebo for conversion to sinus rhythm
in people with acute atrial fibrillation who are haemodynamically stable. Four small
RCTs found no significant difference in rate of conversion to sinus rhythm at
24-48 hours for amiodarone compared with digoxin, although the studies may have
lacked power to exclude clinically important differences. One RCT found that
amiodarone increased rate of cardioversion compared with verapamil at 3 hours.
Two RCTs found a faster rate of conversion to sinus rhythm with propafenone, but no
significant difference between amiodarone and propafenone after 12 hours. One
RCT found that propafenone increased conversion to sinus rhythm after 8 hours
compared with amiodarone. One RCT found no significant difference between
conversion to sinus rhythm between amiodarone and propafenone at 1 hour. Two
RCTs found that intravenous amiodarone reduced the proportion of people who
reverted to sinus rhythm within 8 hours compared with oral flecainide. We found
insufficient evidence to draw any conclusion between intravenous flecainide and
intravenous amiodarone. We found no RCTs comparing amiodarone with DC
cardioversion.

DC cardioversion We found no RCTs of DC cardioversion in acute atrial fibrillation
in people who are haemodynamically stable.

Quinidine We found no RCTs of DC cardioversion that compared quinidine versus
placebo. One small RCT in people with onset of atrial fibrillation of less than 48 hours
found that quinidine plus digoxin increased the proportion of people converting to
sinus rhythm within 12 hours compared with sotalol. We found insufficient evidence
to draw any conclusions about comparisons between flecainide and quinidine.
Sotalol We found no RCTs comparing sotalol versus placebo. One small RCT in
people with onset of atrial fibrillation of less than 48 hours found that quinidine plus
digoxin increased the proportion of people who converted to sinus rhythm within
12 hours compared with sotalol.

Digoxin We found no placebo controlled RCTs limited to people with acute atrial
fibrillation. Four RCTs in people with atrial fibrillation of up to 7 days’ duration found
no significant difference between digoxin and placebo in conversion to sinus rhythm.
Four RCTs found no significant difference between amiodarone and digoxin in
conversion to sinus rhythm at 24-48 hours, although these trials may have lacked
power to detect clinically important differences. One RCT found no significant
difference in conversion to sinus rhythm between propafenone and digoxin at 1 hour.
Verapamil One RCT found that amiodarone increased rate of cardioversion com-
pared with verapamil at 3 hours.

Rate control

Digoxin We found no placebo controlled RCTs limited to people with acute atrial
fibrillation. Two RCTs found that intravenous digoxin reduced ventricular rate com-
pared with placebo after 30 minutes and after 2 hours in people with atrial fibrillation
of up to 7 days’ duration. One RCT found that, compared with intravenous digoxin,
intravenous diltiazem reduced heart rate within 5 minutes in people with acute atrial
fibrillation and atrial flutter.

© BMJ Publishing Group Ltd 2005
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m  Diltiazem One RCT in people with atrial fibrillation (of unspecified duration) or atrial
flutter found that intravenous diltiazem reduced heart rate in people within 15 min-
utes compared with placebo. One RCT found that in people with acute atrial
fibrillation and atrial flutter, intravenous diltiazem reduced heart rate within 5 min-
utes compared with intravenous digoxin. One RCT found no significant difference
between intravenous verapamil and intravenous diltiazem in rate control or meas-
ures of systolic function in people with acute atrial fibrillation or atrial flutter, but
verapamil caused hypotension in some people.

®  Timolol We found no RCTs limited to people with acute atrial fibrillation. One small
RCT in people with atrial fibrillation of unspecified duration found that intravenous
timolol (a B blocker) reduced ventricular rate within 20 minutes compared with
placebo.

m  Verapamil Two RCTs found that intravenous verapamil reduced heart rate at 10 or
30 minutes compared with placebo in people with atrial fibrillation or atrial flutter.
One RCT in people with atrial fibrillation or acute atrial flutter found no significant
difference between intravenous verapamil and intravenous diltiazem in rate control
or measures of systolic function, but verapamil caused hypotension in some people.

m  Amiodarone We found no systematic review or RCTs on the effects of amiodarone
to control heart rate in people with acute atrial fibrillation who are haemodynamically
stable.

m  Sotalol We found no systematic review or RCTs on the effects of sotalol to control
heart rate in people with acute atrial fibrillation who are haemodynamically stable.
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DEFINITION Acute atrial fibrillation is rapid, irregular, and chaotic atrial activity of less than
48 hours’ duration. It includes both the first symptomatic onset of chronic or
persistent atrial fibrillation® and episodes of paroxysmal atrial fibrillation@®. It is
sometimes difficult to distinguish new onset of atrial fibrillation from long standing
atrial fibrillation that was previously undiagnosed. Atrial fibrillation within 72 hours
of onset is sometimes called recent onset atrial fibrillation. By contrast, chronic
atrial fibrillation® is more sustained and can be described as paroxysmal (with
spontaneous termination and sinus rhythm between recurrences), persistent, or
permanent atrial fibrillation@®. This review deals only with people with acute atrial
fibrillation who are haemodynamically stable. The consensus is that people who
are not haemodynamically stable should be treated with immediate DC cardiover-
sion. We have excluded studies in people with atrial fibrillation arising during or
soon after cardiac surgery.

INCIDENCE/ We found limited evidence of the incidence or prevalence of acute atrial fibrillation.

PREVALENCE  Extrapolation from the Framingham study suggests an incidence in men of 3/1000
person years at age 55 years, rising to 38/1000 person years at 94 years.® In
women, the incidence was 2/1000 person years at age 55 years and 32.5/1000
person years at 94 years. The prevalence of atrial fibrillation ranged from 0.5% for
people aged 50-59 years to 9% in people aged 80-89 years. Among acute
emergency medical admissions in the UK, 3-6% had atrial fibrillation, and about
40% were newly diagnosed.23 Among acute hospital admissions in New Zealand,
10% (95% Cl 9% to 12%) had documented atrial fibrillation.*

AETIOLOGY/ Common precipitants of acute atrial fibrillation are acute myocardial infarction and

RISK FACTORS the acute effects of alcohol. Age increases the risk of developing acute atrial
fibrillation. Men are more likely to develop atrial fibrillation than women (38 years’
follow up from the Framingham Study, RR after adjustment for age and known
predisposing conditions 1.5).5 Atrial fibrillation can occur in association with
underlying disease (both cardiac and non-cardiac) or can arise in the absence of
any other condition. Epidemiological surveys found that risk factors for the
development of acute atrial fibrillation include ischaemic heart disease, hyperten-
sion, heart failure, valve disease, diabetes, alcohol abuse, thyroid disorders, and
disorders of the lung and pleura. In a British survey of acute hospital admissions
of people with atrial fibrillation, a history of ischaemic heart disease was present in
33%, heart failure in 24%, hypertension in 26%, and rheumatic heart disease in
7%.3 In some populations, the acute effects of alcohol explain a large proportion
of the incidence of acute atrial fibrillation. Paroxysms of atrial fibrillation are more
common in athletes.®

PROGNOSIS Spontaneous reversion: Observational studies and placebo arms of RCTs found
that more than 50% of people with acute atrial fibrillation revert spontaneously

© BMJ Publishing Group Ltd 2005
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within 24-48 hours, especially if atrial fibrillation is associated with an identifiable
precipitant such as alcohol or myocardial infarction. Progression to chronic
atrial fibrillation: We found no evidence about the proportion of people with
acute atrial fibrillation who develop more chronic forms of atrial fibrillation (e.g.
paroxysmal, persistent, or permanent atrial fibrillation). Mortality: We found little
evidence about the effects on mortality and morbidity of acute atrial fibrillation
where no underlying cause is found. Acute atrial fibrillation during myocardial
infarction is an independent predictor of both short term and long term mortality.”
Heart failure: Onset of atrial fibrillation reduces cardiac output by 10-20%
irrespective of the underlying ventricular rate®° and can contribute to heart failure.
People with acute atrial fibrillation who present with heart failure have worse
prognoses. Stroke: Acute atrial fibrillation is associated with a risk of imminent
stroke.1%13 One case series used transoesophageal echocardiography in people
who had developed acute atrial fibrillation within the preceding 48 hours; 15% had
atrial thrombi.** An ischaemic stroke associated with atrial fibrillation is more likely
to be fatal, have a recurrence, and leave a serious functional deficit among
survivors than a stroke not associated with atrial fibrillation.*

AIMS OF

To reduce symptoms, morbidity, and mortality, with minimum adverse effects.

BRSSO

Major outcomes include measures of symptoms, recurrent strokes, or transient
ischaemic attacks; thromboembolism; mortality; and major bleeding. Proxy meas-
ures include heart rhythm, ventricular rate, and time to restoration of sinus
rhythm. Frequent spontaneous reversion to sinus rhythm makes it difficult to
interpret short term studies of rhythm; treatments may accelerate restoration of
sinus rhythm without increasing the proportion of people who eventually convert.
The clinical importance of changes in mean heart rate is also unclear.

METHODS

Clinical Evidence search and appraisal October 2004. Current contents, text-
books, review articles, and recent abstracts were reviewed. Many studies were not
solely in people with acute atrial fibrillation. The text indicates where results have
been extrapolated from studies of paroxysmal, persistent, or permanent atrial
fibrillation. Atrial fibrillation that follows coronary surgery was excluded. We found
no RCTs that reported on quality of life, functional capacity, or mortality.

What are the effects of interventions to prevent embolism in
people with recent onset atrial fibrillation who are
haemodynamically stable?

ANTITHROMBOTIC TREATMENT BEFORE CARDIOVERSION

We found no RCTs on use of aspirin, heparin, or warfarin as
thromboprophylaxis before attempted cardioversion in acute atrial fibrillation.

Benefits:

Harms:

Comment:

We found no RCTs on use of aspirin, heparin, or warfarin as thrombo-
prophylaxis before cardioversion in acute atrial fibrillation.

We found no RCTs.

There is consensus to give heparin to people who have cardioversion
within 48 hours of the onset of arrhythmia, but we found insufficient
evidence from trials. The decision to give anticoagulation both in the
short term and after cardioversion is usually based on an individual’s
intrinsic risk of thromboembolism.*® Warfarin is not used as an antico-
agulant in acute atrial fibrillation because of its slow onset of action. One
transoesophageal echocardiography study in people with a recent
embolic event found left atrial thrombus in 15% of people with acute
atrial fibrillation of less than 3 days’ duration.* This would suggest that
such people may benefit from formal anticoagulation or need to be
evaluated by transoesophageal echocardiography before safe cardiover-
sion. One ongoing trial is assessing the feasibility and effects of such a
strategy by comparing low molecular weight and unfractionated heparin
in people with atrial fibrillation of more than 2 days’ duration who have
transoesophageal echocardiographically guided early electrical or
chemical cardioversion.*’

© BMJ Publishing Group Ltd 2005
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o]V 231[o\'W What are the effects of interventions for conversion to sinus
rhythm in people with recent onset atrial fibrillation who are
haemodynamically stable?

OPTION DC CARDIOVERSION

We found no RCTs of DC cardioversion in acute atrial fibrillation in people who
are haemodynamically stable.

Benefits: We found no systematic review. Versus no cardioversion or chemical
conversion: We found no RCTs.

Harms: Adverse events from synchronised DC cardioversion include those
associated with a general anaesthetic, generation of a more serious
arrhythmia, superficial burns, and thromboembolism.

Comment: It might be unethical to conduct RCTs of DC cardioversion in people with
acute atrial fibrillation and haemodynamic compromise. The only evi-
dence for DC cardioversion in acute atrial fibrillation is extrapolated from
its use in chronic atrial fibrillation®. DC cardioversion has been used for
the treatment of atrial fibrillation since the 1960s.® Consensus is that
immediate DC cardioversion for acute atrial fibrillation should be
attempted only if there are signs of haemodynamic compromise.'®
Otherwise, full anticoagulation is recommended (warfarin for 3 weeks
before and 4 weeks after cardioversion) to reduce the risk of throm-
boembolism in people with acute atrial fibrillation of more than 48
hours’ duration.® We found insufficient evidence on whether cardiover-
sion or rate control is superior for the treatment of acute atrial
fibrillation.

OPTION AMIODARONE

We found insufficient evidence from four RCTs about the effects of
amiodarone as a single agent compared with placebo for conversion to sinus
rhythm in people with acute atrial fibrillation who are haemodynamically
stable. Four small RCTs found no significant difference in rate of conversion to
sinus rhythm at 24-48 hours for amiodarone compared with digoxin, although
the studies may have lacked power to exclude clinically important differences.
One RCT found that amiodarone increased rate of cardioversion compared
with verapamil at 3 hours. Two RCTs found a faster rate of conversion to sinus
rhythm with propafenone, but no significant difference between amiodarone
and propafenone after 12 hours. One RCT found that propafenone increased
conversion to sinus rhythm after 8 hours compared with amiodarone. One RCT
found no significant difference between conversion to sinus rhythm between
amiodarone and propafenone at 1 hour. Two RCTs found that intravenous
amiodarone reduced the proportion of people who reverted to sinus rhythm
within 8 hours compared with oral flecainide. We found insufficient evidence
to draw any conclusion between intravenous flecainide and intravenous
amiodarone. We found no RCTs comparing amiodarone with DC cardioversion.

Benefits: Versus placebo: We found two systematic reviews (search dates
2001, 2 RCTs that compared amiodarone as a single agent with
placebo, 104 people with acute onset atrial fibrillation),®?° one addi-
tional RCT,?* and one subsequent RCT.??> Both RCTs included in the
reviews found no significant difference in rates of conversion from atrial
fibrillation to sinus rhythm between intravenous amiodarone and pla-
cebo at 8 hours (first RCT: 40 people; cardioversion rate: 37% with
amiodarone 5 mg/kg bolus plus 1800 mg/day v 48% with placebo; P
value reported as not significant, Cl not reported; second RCT:. 64
people; cardioversion rate: 59% with amiodarone 7 mg/kg bolus v 56%
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Harms:

Comment:

with placebo; P value reported as not significant, Cl not reported).?324

The additional RCT (417 people with recent onset atrial fibrillation <7
days) compared five treatments: intravenous amiodarone (5 mg/kg
bolus followed by 1.8 g/24 hours); intravenous propafenone (2 mg/kg
bolus followed by 0.0078 g/kg/minute); oral propafenone 600 mg sin-
gle dose; oral flecainide 300 mg single dose; or placebo. It found that
intravenous amiodarone significantly increased rates of conversion to
sinus rhythm compared with placebo at 8 hours (cardioversion rate:
57% with amiodarone v 37% with placebo; reported as significant).?*
The subsequent RCT (72 people) found higher cardioversion rates with
oral amiodarone compared with placebo at 8 hours (cardioversion rate:
50% with amiodarone 30mg/kg/day v 20% with placebo;
P < 0.0001).?? Versus digoxin: We found two systematic reviews
(search date 2001, 3 RCTs, 148 people with acute onset atrial fibrilla-
tion;*° search date 2001, 3 RCTs, 114 people, no statistical pooling of
results®®). Together, the reviews identified four small RCTs (34, 45, 50,
and 30 people).?52% None found any statistically significant difference
in rates of conversion to sinus rhythm between amiodarone and digoxin
at 24-48 hours. Versus flecainide: See benefits of flecainide, p 8.
Versus verapamil: We found two systematic reviews (search dates
2001, 1 RCT, 24 people).*®?° The RCT found that amiodarone
increased conversion to sinus rhythm compared with verapamil at
3 hours (AR for cardioversion: 77% with intravenous amiodarone v 0%
with intravenous verapamil; P < 0.05).2° Versus propafenone: See
benefits of propafenone, p 11. Versus DC cardioversion: We found no
systematic review or RCTs.

Versus placebo: One systematic review found that the most common
adverse effects of intravenous amiodarone were phlebitis, hypotension,
and bradycardia.?° Pooled adverse event rates were higher with amio-
darone than placebo (AR for any adverse effect: 17% with amiodarone
v 11% with placebo). Other reported adverse effects of amiodarone in
the acute setting include heart failure and arrhythmia. The additional
RCT found no serious adverse effects in the intravenous amiodarone
group.?! The subsequent RCT reported a similar proportion of people
with adverse events with amiodarone and placebo (rapid ventricular
response, diarrhoea, nausea, fainting 6/31 [19%] with amiodarone;
diarrhoea, nausea, sinus arrest, transient ischaemic attack 6/31 [19%)]
with placebo).?? Versus digoxin: No adverse events were reported in
one of the RCTs (0/15 [0%] with amiodarone v 0/15 [0%] with dig-
oxin).?® Two RCTs reported more adverse events with amiodarone than
with digoxin (1/18 [6%] with amiodarone v 0/16 [0%] with digoxin; 3/26
[12%] with amiodarone v 0/24 [0%] with digoxin).?®?" One RCT
reported more adverse events with digoxin than with amiodarone (major
adverse events: 3/39 [8%] with amiodarone v 8/36 [22%)] with dig-
oxin).?® Versus flecainide: See harms of flecainide, p 10. Versus
verapamil: The RCT reported slowing of ventricular response to 45
beats/minute and transitory hypotension in one person receiving vera-
pamil, and hypotension without bradycardia, lasting for about 4 min-
utes, in one person receiving amiodarone.?® Versus propafenone: See
harms of propafenone, p 13. Versus DC cardioversion: We found no
systematic review or RCTs.

The RCTs were small. Those that found no significant difference between
treatments may have lacked power to detect clinically important effects.

OPTION DIGOXIN

We found no placebo controlled RCTs limited to people with acute atrial
fibrillation. Four RCTs in people with atrial fibrillation of up to 7 days’ duration
found no significant difference between digoxin and placebo in conversion to
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sinus rhythm. Four RCTs found no significant difference between amiodarone
and digoxin in conversion to sinus rhythm at 24-48 hours, although these
trials may have lacked power to detect clinically important differences. One
RCT found no significant difference in conversion to sinus rhythm between
propafenone and digoxin at 1 hour.

Benefits: We found no systematic review. We found no RCTs limited to people with
acute atrial fibrillation. Versus placebo: We found four RCTs in people
with atrial fibrillation of up to 7 days’ duration.®%32 The first RCT (239
people within 7 days of onset of atrial fibrillation, mean age 66 years,
mean ventricular rate 122 beats/minute) found that intravenous digoxin
(mean 0.88 mg) did not increase the restoration of sinus rhythm at
16 hours compared with placebo (51% with digoxin v 46% with pla-
cebo).%° The second RCT (40 people within 7 days of the onset of atrial
fibrillation, mean age 64 years, 23 men) compared high dose intrave-
nous digoxin 1.25 mg versus placebo.®! Restoration to sinus rhythm
was not significantly different (9/19 [47%] with digoxin v 8/20 [40%)]
with placebo; P = 0.6). The third RCT (36 people within 7 days of the
onset of atrial fibrillation) compared oral digoxin (doses of 0.6, 0.4, 0.2,
and 0.2 mgatO, 4, 8, and 14 hours, or until conversion to sinus rhythm,
whichever occurred first) versus placebo. Conversion to sinus rhythm at
18 hours was not significantly different (50% with digoxin v 44% with
placebo; ARR +6%, 95% Cl —11% to +22%).32 The fourth RCT (123
people aged 18-75 years, onset of atrial fibrillation < 72 hours)
compared three treatments given as a 10 minute infusion: propafenone
2 mg/kg; digoxin 0.007 mg/kg; or placebo. It found no significant
difference in rate of conversion to sinus rhythm between digoxin and
placebo within 1 hour (13/40 [33%] with digoxin v 6/42 [14%] with
placebo; RR 2.28, 95% C1 0.96 to 5.40).%° Versus amiodarone: See
benefits of amiodarone, p 5. Versus propafenone: See benefits of
propafenone, p 11.

Harms: Versus placebo: In the first RCT, some people developed asympto-
matic bradycardia and one person with previously undiagnosed hyper-
trophic cardiomyopathy suffered circulatory distress.*° In the second
RCT, two people developed bradyarrhythmias.®! No adverse effects were
stated in the third RCT.3? Digoxin at toxic doses could result in visual,
gastrointestinal, and neurological symptoms; heart block; and arrhyth-
mias. The fourth RCT reported hypotension in four people receiving
propafenone and it reported asymptomatic atrial flutter® with 2:1
atrioventricular conduction (ventricular rates between 105 beats/
minute and 130 beats/minute) in three people: one receiving propaf-
enone as first treatment, one receiving propafenone after digoxin, and
one receiving digoxin after propafenone.3® Versus amiodarone: See
harms of amiodarone, p 6. Versus propafenone: See harms of
propafenone, p 13.

Comment: The evidence suggests that digoxin is no better than placebo for
restoring sinus rhythm in people with recent onset atrial fibrillation. The
peak action of digoxin is delayed for up to 6-12 hours.

OPTION FLECAINIDE

Five RCTs found that intravenous flecainide increased the proportion of people
who reverted to sinus rhythm within 1-24 hours compared with placebo.
Flecainide was associated with serious adverse events such as severe
hypotension and torsades de pointes. Two RCTs found that oral flecainide
increased the proportion of people who reverted to sinus rhythm within

8 hours compared with intravenous amiodarone. We found insufficient
evidence to draw any conclusions about comparisons between intravenous
flecainide and intravenous amiodarone and between flecainide and quinidine.

© BMJ Publishing Group Ltd 2005
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Three RCTs found no significant difference in rates of conversion to sinus
rhythm between flecainide and propafenone. Flecainide and propafenone are
not used in people with known or suspected ischaemic heart disease because
they may cause arrhythmias.

Benefits:

We found no systematic review. Versus placebo: We found five
RCTs.21:23.24:3435 The first RCT (62 people aged > 75 years, onset of
atrial fibrillation <7 days) compared three treatments: oral flecainide
(300 mg single dose); intravenous amiodarone (5 mg/kg bolus followed
by 1.8 g/day); or placebo. It found that oral flecainide significantly
increased the rate of conversion to sinus rhythm compared with placebo
at 8 hours (conversion rate: 20/22 [91%] with flecainide v 10/21 [48%]
with placebo; P < 0.01).2% The second RCT (98 people, onset of atrial
fibrillation < 72 hours) compared three treatments: intravenous flecai-
nide (2 mg/kg, maximum dose 150 mg); intravenous amiodarone 7 mg/
kg; or placebo. It found that intravenous flecainide significantly
increased conversion to sinus rhythm compared with placebo within
2 hours (20/34 [59%] with flecainide v 7/32 [22%] with placebo;
RR2.69, 95% CI1.32 to 5.48).24 The third RCT (102 people with
recent onset atrial fibrillation [< 72 hours]) also found that intravenous
flecainide significantly increased the proportion of people who reverted
to sinus rhythm within 1 hour and in whom the sinus rhythm was
maintained after 6 hours (reversion to sinus rhythm within 1 hour of
starting treatment: 29/51 [57%] with flecainide v 7/51 [14%] with
placebo; OR 8.3, 95% Cl 2.9 to 24.8; maintenance of sinus rhythm
after 6 hours: 34/51 [67%)] with flecainide v 18/51 [35%)] with placebo;
OR3.67, 95% Cl1.50 to 9.10). Participants were randomised to
receive flecainide 2 mg/kg over 30 minutes (maximum dose 150 mg) or
placebo and were monitored in intensive care or coronary care units.
Intravenous digoxin 500 pg over 30 minutes was given to all people who
had not previously received digoxin.3* The fourth RCT (417 people
admitted to hospital with recent onset atrial fibrillation <7 days)
compared five treatments: intravenous amiodarone (5 mg/kg bolus
followed by 1.8 g/24 hours); intravenous propafenone (2 mg/kg bolus
followed by 0.0078 mg/kg/minute); oral propafenone 600 mg single
dose; oral flecainide 300 mg single dose; or placebo. It found that oral
flecainide increased rate of conversion to sinus rhythm compared with
placebo at 8 hours (cardioversion rate: 75% with flecainide v 37% with
placebo; significance not reported).?* The fifth RCT (352 people with
recent onset atrial fibrillation < 72 hours) compared three treatments:
flecainide; propafenone; or control. It found that flecainide significantly
increased the rate of conversion to sinus rhythm compared with control
at 1, 3, 6, and 24 hours (at 1 hour: 72.5% with flecainide v 22.2% with
control; P < 0.0001; at 3 hours: 80.4% with flecainide v 27.8% with
control; P < 0.0001; at 6 hours: 86.2% with flecainide v 35.2% with
control; P < 0.0005; at 24 hours: 89.8% with flecainide v 46.3% with
control; P < 0.0001).%® Versus amiodarone or propafenone: We
found five RCTs.212324:3536 The first RCT (417 people admitted to
hospital with recent onset atrial fibrillation <7 days) compared five
treatments: intravenous amiodarone (5mg/kg bolus followed by
1.8 g/24 hours); intravenous propafenone (2 mg/kg bolus followed by
0.0078 mg/kg/minute); oral propafenone 600 mg single dose; oral
flecainide 300 mg single dose; or placebo. It found no significant
difference between oral flecainide and intravenous amiodarone in the
proportion of people who converted to sinus rhythm at 1 and 3 hours but
found a higher rate of conversion to sinus rhythm with oral flecainide at
8 hours (conversion to sinus rhythm at 1 hour: 9/69 [13%] with oral
flecainide v 3/51 [6%] with intravenous amiodarone; RR 2.2, 95%
Cl0.6 to 7.8; at 3 hours: 39/69 [57%] with oral flecainide v 13/51
[25%] with intravenous amiodarone; RR 2.20, 95% Cl1 0.96 to 1.51; at
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8 hours: 52/69 [75%] with oral flecainide v 29/51 [57%] with intrave-
nous amiodarone; RR1.30, 95% Cl1.01 to 1.74).%* It found no
significant difference between oral flecainide and oral propafenone in
the proportion of people who converted to sinus rhythm at 1, 3, or
12 hours (at 1 hour: 9/69 [13%] with oral flecainide v 10/119 [8%] with
oral propafenone; RR 1.55, 95% CI 0.66 to 3.63; at 3 hours: 39/69
[57%] with oral flecainide v 54/119 [45%] with oral propafenone;
RR 1.25, 95% Cl0.94 to 1.66; at 8 hours: 52/69 [75%] with oral
flecainide v 91/119 [76%] with oral propafenone; RR0.99, 95%
C10.83 to 1.17).%" It found that intravenous propafenone increased
rate of conversion to sinus rhythm within 1 hour, but it found similar
conversion rates at 3 and 8 hours (conversion rate of about 75% at 8
hours).?* The second RCT (62 people aged > 75 years, onset of atrial
fibrillation < 7 days) compared three treatments: oral flecainide 300 mg
single dose; amiodarone (5 mg/kg bolus followed by 1.8 g/day); or
placebo. It found that oral flecainide significantly increased the propor-
tion of people who converted to sinus rhythm at 8 hours compared with
intravenous amiodarone (20/22 [91%] with flecainide v 7/19 [37%]
with amiodarone; RR 2.47, 95% Cl 1.35 to 4.51).%3 The third RCT (98
people, onset of atrial fibrillation <72 hours) compared three treat-
ments: intravenous flecainide (2 mg/kg, maximum dose 150 mg); intra-
venous amiodarone 7 mg/kg; or placebo. It found no significant differ-
ence between intravenous flecainide and intravenous amiodarone in
the proportion of people who converted to sinus rhythm within 2 hours
(20/34 [59%)] with flecainide v 11/32 [34%] with amiodarone; RR 1.71,
95% C10.98 to 2.98).2* The fourth RCT (352 people with recent onset
atrial fibrillation < 72 hours) compared three treatments: flecainide;
propafenone; or control. It found significantly faster conversion to sinus
rhythm with intravenous flecainide within 1 hour after treatment com-
pared with propafenone (72.5% with flecainide v 54.3% with propaf-
enone; P = 0.05; absolute numbers not reported).3® The fifth RCT (150
people, onset of atrial fibrillation <48 hours) compared three treat-
ments: flecainide (2 mg/kg bolus in 20 minutes); propafenone (2 mg/kg
bolus in 20 minutes); or amiodarone (5 mg/kg in 20 minutes followed by
continuous infusion of 50 mg/hour). It found that intravenous flecainide
significantly increased the proportion of people who converted to sinus
rhythm at 1, 8, and 12 hours compared with intravenous amiodarone
(at 1 hour: 29/50 [58%)] with flecainide v 7/50 [14%)] with amiodarone;
RR 4.14, 95% C1 2.00 to 8.57; at 8 hours: 41/50 [82%] with flecainide
v 21/50 [42%] with amiodarone; RR 1.95, 95% Cl 1.38 t0 2.77; at 12
hours: 45/50 [90%] with flecainide v 32/50 [64%] with amiodarone;
RR 1.41, 95% Cl 1.12 to 1.77).3¢ The RCT found no significant differ-
ence between intravenous flecainide and intravenous propafenone in
the proportion of people who converted to sinus rhythm at 1 and 8
hours. It found a significantly higher conversion rate at 12 hours with
flecainide compared with propafenone (at 1 hour: 29/50 [58%] with
flecainide v 30/50 [60%)] with propafenone; RR 0.97, 95% CI 0.70 to
1.34; at 8 hours: 41/50 [82%] with flecainide v 34/50 [68%] with
propafenone; RR 1.21, 95% Cl 0.96 to 1.51; at 12 hours: 45/50 [90%]
with flecainide v 36/50 [72%] with propafenone; RR 1.25, 95% Cl 1.03
to 1.52).%% Versus quinidine: One small RCT found insufficient evi-
dence to draw any conclusions about the effectiveness of flecainide
compared with quinidine for conversion to sinus rhythm (60 people
aged 16-92 years, of whom 36 people had atrial fibrillation < 10 days;
conversion to sinus rhythm [time period not reported]: 18/21 [86%]
with flecainide v 12/15 [80%] with quinidine; RR 1.07, 95% CI 0.79 to
1.46).%7
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Harms: Versus placebo: The first RCT reported an asymptomatic pause of
9.3seconds in a person who took flecainide.?®> The second RCT
reported hypotension during the study period but this was not signifi-
cantly different between flecainide and placebo (8/34 [24%)] of people
in the flecainide group v 8/32 [25%] with placebo).?* The third RCT
found that a higher proportion of people developed severe hypotension
(a decrease in systolic arterial pressure by >33%) with flecainide
compared with placebo (11/51 [22%)] with flecainide v 3/51 [6%] with
placebo; OR 4.40, 95% Cl 1.03 to 18.60). One person in the flecainide
group with no history of ventricular arrhythmia and a normal QT interval
developed torsades de pointes®.%* The fourth RCT reported adverse
effects of flecainide in three people, one with left ventricular decom-
pensation, and two with atrial flutter® with rapid ventricular response.
One person with placebo had atrial flutter with rapid ventricular
response.?! The fifth RCT found more adverse effects with flecainide
compared with control (10% with flecainide v 4% with control; signifi-
cance not reported).3® Versus amiodarone or propafenone: The first
RCT reported left ventricular decompensation in one person receiving
flecainide and one person receiving intravenous propafenone, and atrial
flutter with rapid ventricular response in two people receiving flecain-
ide.?* The second RCT reported no major adverse effects leading to
interruption of the study. It reported superficial phlebitis in two people
receiving amiodarone, and mild light-headedness in one person receiv-
ing flecainide.?® The third RCT found that a higher proportion of people
developed severe hypotension with flecainide compared with amiodar-
one (8/34 [24%)] with flecainide v 5/32 [16%)] with amiodarone). It
found that, overall, adverse effects were more common with flecain-
ide.2* The fourth RCT found similar adverse effects with flecainide and
propafenone (10% with flecainide v 10% with propafenone; significance
not reported).3® The fifth RCT found no significant difference in adverse
events between flecainide, amiodarone, and propafenone (transient
junctional rhythm, symptomatic hypotension: 6/50 [12%)] with flecain-
ide; rash, symptomatic hypotension: 3/50 [6%] with amiodarone;
transient junctional rhythm, atrial tachycardia: 7/50 [14%] with propaf-
enone; reported as non-significant).*® Versus quinidine: The RCT
reported adverse effects of flecainide in two people, one with severe
bradycardia after the loading dose, which responded to atropine treat-
ment, and one with first degree atrioventricular block and left bundle
branch block during the intravenous loading dose, which resolved as
soon as sinus rhythm was restored. Adverse effects of quinidine treat-
ment consisted of transient gastrointestinal disturbances (nausea,
abdominal pain, and diarrhoea; numbers not reported).37

Comment: Following the increased mortality observed in post-myocardial infarction
patients randomised to flecainide or encainide in the Cardiac Arrhythmia
Suppression Trial, flecainide is not used for the treatment of atrial
fibrillation in people with known ischaemic heart disease because of the
risk of proarrhythmia.3®

OPTION PROPAFENONE

One systematic review and subsequent RCTs found that propafenone
increased the proportion of people converting to sinus rhythm within

1-24 hours compared with placebo. Two RCTs found a faster rate of
conversion to sinus rhythm with propafenone, but no significant difference
between amiodarone and propafenone after 12 hours. One RCT found that
propafenone increased conversion to sinus rhythm after 8 hours compared
with amiodarone. One RCT found no significant difference between conversion
to sinus rhythm between amiodarone and propafenone at 1 hour. One RCT
found no significant difference in conversion to sinus rhythm between
propafenone and digoxin at 1 hour. Three RCTs found insufficient evidence to

© BMJ Publishing Group Ltd 2005



main/0210_new 21/07/05

Atrial fibrillation (recent onset)

compare rates of conversion to sinus rhythm between propafenone and
flecainide. Propafenone and flecainide are not used in people with known or
suspected ischaemic heart disease because they may cause arrhythmias.

Benefits:

Versus placebo: We found one systematic review (search date 1997,
27 controlled clinical trials including some non-randomised trials, 1843
people),3® one additional RCT,*® and eight subsequent RCTs (see
table 1, p 22).24:333541-45 The gystematic review found that people
treated with propafenone were more likely to convert to sinus rhythm at
4 and 8 hours after initial treatment compared with placebo but the
difference between the groups did not remain significant after 24 hours
(at 4 hours: ARR31.5%, 95% Cl24.5% to 38.5%; at 8 hours:
ARR 32.9%, 95% Cl 24.3% to 41.5%; P < 0.01 for both time points; at
24 hours: ARR +11.0%, 95% Cl —0.6% to +22.4%; absolute numbers
not reported).3® In the trials included in the systematic review, propaf-
enone was given either intravenously (2 mg/kg as initial bolus followed
by infusion) or orally (450-600 mg).3° The systematic review included
people with either acute or chronic fibrillation®, but it did not stratify the
data. The number of RCTs was not reported clearly. All of the five
subsequent RCTs found propafenone to be more effective than placebo
in terms of conversion to sinus rhythm within 6 hours (see table 1, p 22).
The additional RCT (75 people aged 18-75 years, onset of atrial
fibrillation < 72 hours) found that intravenous propafenone significantly
increased the proportion of people who converted to sinus rhythm within
3 hours compared with placebo (24/41 [58.5%] with propafenone v
10/34 [29.4%] with placebo; OR 3.2, 95% Cl 1.3 to 7.9; see table 1,
p 22).%° The first subsequent multicentre RCT (240 people, mean age 59
years with atrial fibrillation duration < 7 days) found that propafenone
significantly increased the proportion of people in sinus rhythm at 3 and
8 hours after treatment compared with placebo (at 3 hours: 54/119
[45%] with propafenone v 22/121 [18%] with placebo; ARR 27%, 95%
Cl17% to 39%; RR 2.5, 95% Cl 1.6 to 3.8; at 8 hours: 91/119 [76%)]
with propafenone v 45/121 [37%] with placebo; ARR 39%, 95% Cl 29%
t0 52%; RR 2.1, 95% Cl 1.6 t0 2.6; see table 1, p 22).*! After stratifica-
tion by age (£60 years or > 60 years of age), the RCT found that
conversion to sinus rhythm with propafenone was more likely in people
aged under 60 years old compared with older people (in people <60
years of age: OR 3.78, 95% Cl 1.80 to 7.92 at 3 hours v OR 4.74, 95%
Cl2.12 to 10.54 at 8 hours; in people aged > 60 years of age:
OR 5.03, 95% CI12.08 to 12.12 at 3 hours v OR6.75, 95% CI 3.38 to
73.86 at 8 hours).*® The second subsequent RCT (55 people, mean
age 59 years, duration of atrial fibrillation < 7 days) found that a
significantly higher proportion of people converted to sinus rhythm
within 2 hours with propafenone compared with placebo, and the
significant difference was maintained up to 6 hours but not at 12 or
24 hours (at 2 hours: 12/29 [41%] with propafenone v 2/26 [8%] with
placebo; P = 0.005; at 6 hours: 65% with propafenone v 31% with
placebo; P = 0.015; at 12 hours: 69% with propafenone v 31% with
placebo; P = 0.06; at 24 hours: 79% with propafenone v 73% with
placebo; P = 0.75; see table 1, p 22).*? The third subsequent RCT (156
people aged 18-80 years, onset of atrial fibrillation < 72 hours) found
that intravenous propafenone significantly increased the proportion of
people who converted to sinus rhythm within 2 hours compared with
placebo: 57/81 [70.3%] with propafenone v 13/75 [17.3%] with
placebo; ARR 53%, 95% Cl 42% to 68%; RR 4.06, 95% C1 2.43t06.79
(see table 1, p 22).*3 The fourth subsequent RCT (123 people, onset of
atrial fibrillation < 72 hours) found that intravenous or oral propafenone
significantly increased the proportion of people who converted to sinus
rhythm within 1 and 4 hours but not at 8 hours after initial treatment
compared with placebo (within 1 hour: 25/81 [31%)] with propafenone
v 7/42 with placebo [17%]; RR 1.85, 95% CI 0.87 to 3.92; within 4
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hours: 49/81 [61%] with propafenone v 14/42 [33%] with placebo;
RR1.82, 95% Cl1.14 to 2.88; within 8 hours: 53/81 [65%] with
propafenone v 20/42 [48%)] with placebo; RR 1.37, 95% Cl 0.96 to
1.96; see table1, p 22).** The RCT also found that the time to
conversion to sinus rhythm was significantly shorter with intravenous
propafenone compared with oral propafenone (1 hour: 19/40 [48%)]
with intravenous propafenone v 6/41 [15%] with oral propafenone;
RR 3.25, 95% Cl 1.45 to 7.28; within 4 hours: 20/40 [50%] with
intravenous propafenone v 29/41 [71%] with oral propafenone;
RR0.71,95%Cl 0.49t0 1.02; see table 1, p 22).** The fifth subsequent
RCT (123 people aged 18-75 years, onset of atrial fibrillation < 72
hours) compared three treatments given as a 10 minute infusion:
propafenone 2 mg/kg; digoxin 0.007 mg/kg; or placebo. It found that a
significantly higher proportion of people converted to sinus rhythm with
propafenone compared with placebo within 1 hour (20/41 [49%] with
propafenone v 6/42 [14%] with placebo; RR 3.42, 95% Cl 1.53 to
7.63; see table 1, p 22).33 After 1 hour, people who had not converted to
sinus rhythm were switched to the alternative drug (see table 1, p 22).33
The sixth subsequent RCT (77 men, mean age 63 years, recent onset
atrial fibrillation <48 hours) compared three treatments: intravenous
propafenone (2 mg/kg over 15 minutes followed by 10 mg/kg over next
24 hours); intravenous amiodarone (300 mg over 1 hour followed by
20 mg/kg over next 24 hours plus 1800 mg/day orally); or placebo. It
found that intravenous propafenone significantly increased the rate of
conversion to sinus rhythm at 1 hour compared with placebo (36/46
[78.2%] with propafenone v 27/49 [55.1%] with placebo; RR 1.42,
95% Cl 1.06 to 1.91).%% Intravenous digoxin was given to all people who
had not previously received digoxin.*®> The seventh subsequent RCT
(417 people with recent onset atrial fibrillation <7 days) compared five
treatments: intravenous amiodarone (5 mg/kg bolus followed by
1.8 g/24 hours); intravenous propafenone (2 mg/kg bolus followed by
0.0078 mg/kg/minute); oral propafenone 600 mg single dose; oral
flecainide 300 mg single dose; or placebo.?! Propafenone significantly
increased rate of conversion to sinus rhythm at 8 hours (76% with
propafenone v 37% with placebo; P < 0.05). The eighth subsequent
RCT (352 people with recent onset atrial fibrillation < 72 hours)
compared three treatments: flecainide; propafenone; or control. It
found that propafenone significantly increased rate of conversion to
sinus rhythm compared with control at 1, 3, 6, and 24 hours (at 1 hour:
54.3% with propafenone v 22.2% with control; P < 0.001; at 3 hours:
68.3% with propafenone v 27.8% with control; P < 0.001; at 6 hours:
75.0% with propafenone v 35.2% with control; P < 0.0005; at 24
hours: 92.1% with propafenone v 46.3% with control; P < 0.0001).3°
Versus digoxin: We found one RCT (123 people aged 18-75 years,
onset of atrial fibrillation < 72 hours), which compared three treat-
ments given as a 10 minute infusion: propafenone 2 mg/kg; digoxin
0.007 mg/kg; or placebo. It found no significant difference in rate of
conversion to sinus rhythm between propafenone and digoxin at 1 hour
(49% with propafenone v 32% with digoxin; OR 1.50, 95% CI 0.87 to
2.59).%% Versus amiodarone: We found no systematic review. We
found four RCTs.?1364%47 The first RCT (77 men, mean age 63 years,
recent onset atrial fibrillation <48 hours) compared three treatments:
intravenous propafenone (2 mg/kg over 15 minutes followed by
10 mg/kg over next 24 hours); intravenous amiodarone (300 mg over 1
hour followed by 20 mg/kg over next 24 hours plus 1800 mg/day orally);
or placebo. It found no significant difference between intravenous
propafenone and amiodarone in the proportion of people who converted
to sinus rhythm within 1 hour (36/46 [78.2%)] with propafenone v 40/48
[83.3%] with amiodarone; RR0.94, 95% CI0.77 to 1.15).%° The
second RCT (86 people, onset of atrial fibrillation < 2 weeks) found a
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faster rate of conversion to sinus rhythm with oral propafenone com-
pared with amiodarone but no significant difference in the proportion of
people who converted to sinus rhythm at 24 and 48 hours (median time
to sinus rhythm: 2.4 hours with propafenone v 6.9 hours with amiodar-
one; P = 0.05; conversion to sinus rhythm at 24 hours: 56% with
propafenone v 47% with amiodarone; reported as not significant,
results presented graphically).47 The third RCT (417 people with recent
onset atrial fibrillation < 7 days) compared five treatments: intravenous
amiodarone (5 mg/kg bolus followed by 1.8 g/24 hours); intravenous
propafenone (2 mg/kg bolus followed by 0.0078 mg/kg/minute); oral
propafenone 600 mg single dose; oral flecainide 300 mg single dose; or
placebo.?! It found that intravenous propafenone increased rate of
conversion to sinus rhythm compared with amiodarone at 8 hours (75%
with propafenone v 57% with amiodarone; significance not reported).
The fourth RCT (150 people, onset of atrial fibrillation <48 hours)
compared three treatments: flecainide (2 mg/kg bolus in 20 minutes);
propafenone (2 mg/kg bolus in 20 minutes); or amiodarone (5 mg/kg in
20 minutes followed by continuous infusion of 50 mg/hour). It found no
significant difference in rate of conversion to sinus rhythm between
propafenone and amiodarone at 12 hours (36/50 [72%] with propaf-
enone v 32/50 [64%] with amiodarone; P = 0.39). It found that
propafenone significantly reduced median time to conversion to sinus
rhythm compared with amiodarone (30 minutes with propafenone v
333 minutes with amiodarone; P < 0.001).%° Versus flecainide: See
benefits of flecainide, p 8.

Versus placebo: The systematic review did not comment on adverse
events.3? The first subsequent RCT that included people with structural
heart disease and hypertension found no significant difference between
propafenone and placebo in terms of adverse events (sustained atrial
flutter® or tachycardia lasting > 1 minute: 8/119 [7%] with propaf-
enone v 7/121 [6%] with placebo; P > 0.2; pauses of > 2 seconds:
1/119 [1%] with propafenone v 3/121 [2%] with placebo; P > 0.2). No
cases of ventricular proarrhythmia were reported.** The sixth subse-
quent RCT reported discontinuation of propafenone in two people
because of excessive QRS widening.*® The seventh subsequent RCT
reported left ventricular depression in one person receiving propaf-
enone, and atrial flutter with rapid ventricular response in one person
receiving placebo.?* The eighth subsequent RCT found more adverse
effects with propafenone compared with control (10% with propafenone
v 4% with control; significance not reported).3® The other five RCTs that
compared propafenone versus placebo reported no serious adverse
events.334942-44 yersus digoxin: The RCT found no significant differ-
ence in hypotension between propafenone and digoxin (P = 0.12). It
reported asymptomatic atrial flutter with 2 : 1 atrioventricular conduc-
tion (ventricular rates between 105 beats/minute and 130 beats/
minute) in three people: one receiving propafenone as first treatment,
one receiving propafenone after digoxin, and one receiving digoxin after
propafenone.®® Versus amiodarone: The first RCT that compared
amiodarone versus propafenone found no serious adverse events.*’
The second RCT reported discontinuation of propafenone in two people
because of excessive QRS widening, and discontinuation of amiodarone
in one person because of allergy.*® The third RCT reported left ventricu-
lar decompensation in one person receiving propafenone.?! The fourth
RCT found no significant difference in adverse events between amiodar-
one and propafenone (rash, symptomatic hypotension: 3/50 [6%] with
amiodarone; transient junctional rhythm, atrial tachycardia: 7/50 [14%]
with propafenone; reported as non-significant).3® Versus flecainide:
See harms of flecainide, p 10. Other comparisons: We found one RCT
(246 people with onset of atrial fibrillation < 48 hours) that evaluated
the safety of an oral loading dose of propafenone (600 mg for > 60 kg
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Comment:

OPTION

body weight, then 300 mg if persistent) compared with that of digoxin
plus propafenone, digoxin plus quinidine, or placebo.*® The RCT found
no serious adverse events. The RCT found transient atrial flutter (13/66
[20%)] with propafenone v 12/70 [17%)] with digoxin plus propafenone v
9/70 [13%] with digoxin plus quinidine v 3/40 [8%] with placebo),
asymptomatic salvos of up to four ventricular beats (4/70 [6%] with
digoxin plus propafenone v 1/70 [1%] with digoxin plus quinidine),
transient left bundle branch block (3/66 [5%] with propafenone v 2/70
[3%] with digoxin plus propafenone v 2/70 [3%] digoxin plus quinidine),
transient Weinkebach 2 : 1 heart block (2/66 [3%] with propafenone v
2/70 [3%] with digoxin plus quinidine), and transient mild hypotension
(5/66 [8%] propafenone v 1/70 [1%] digoxin plus quinidine). The RCT
found no significant difference between groups for non-cardiac adverse
events such as nausea, headache, gastrointestinal disturbance, dizzi-
ness, and paraesthesia.*®

Extrapolation of the results of the cardiac arrhythmia suppression trial
mean that other class 1c antiarrhythmic agents including propafenone
tend not to be used in people with ischaemic heart disease because of
concerns over a possible increase in proarrhythmic effects in this group
of people.® In addition, the increased frequency of cardiac adverse
events with long term propafenone noted in people with structural heart
disease means that trials in acute atrial fibrillation have, for the main
part, excluded people with significant heart disease.*®

QUINIDINE

We found no RCTs of DC cardioversion that compared quinidine versus
placebo. One small RCT in people with onset of atrial fibrillation of less than
48 hours found that quinidine plus digoxin increased the proportion of people
converting to sinus rhythm within 12 hours compared with sotalol. We found
insufficient evidence to draw any conclusions about comparisons between
flecainide and quinidine.

Benefits:

Harms:

Comment:

We found no systematic review. Versus placebo: We found no RCTs
that compared quinidine versus placebo. Quinidine plus digoxin
versus sotalol: One small RCT (61 people aged 18-75 years, mean
age about 54 years, with recent onset atrial fibrillation of < 48 hours)
found that quinidine plus digoxin significantly increased the proportion
of people who converted to sinus rhythm within 12 hours compared with
sotalol (24/28 [85.7%] with quinidine plus digoxin v 17/33 [51.5%] with
sotalol; ARR 34%, 95% Cl 16% to 58%; RR 1.66, 95% Cl 1.16 to 2.39;
NNT 3, 95% CI 2 to 6).%° Quinidine was given as 200 mg orally up to
three times with 2 hour intervals, and up to 0.75 mg of digoxin was given
intravenously if the initial heart rate was greater than 100 beats/minute.
Sotalol 80 mg was given orally, and the dose was repeated at 2, 6, and
10 hours after the initial dose if sinus rhythm was not achieved.>®
Versus flecainide: See benefits of flecainide, p 8.

Versus placebo: We found no RCTs that compared quinidine versus
placebo. Versus flecainide: See harms of flecainide, p 10. Quinidine
plus digoxin versus sotalol: One RCT reported broad complex tachy-
cardia in 7/28 (27%) people with quinidine plus digoxin compared with
4/33 (13%) people with sotalol. Electrocardiogram R-R interval prolon-
gation was also reported in both groups (total 3 people, longest R-R:
3.8 seconds with digoxin plus quinidine v 6.4 seconds with sotalol).%°

None.
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OPTION SOTALOL

We found no RCTs comparing sotalol versus placebo. One small RCT in people
with onset of atrial fibrillation of less than 48 hours found that quinidine plus
digoxin increased the proportion of people who converted to sinus rhythm
within 12 hours compared with sotalol.

Benefits: Versus placebo: We found no systematic review or RCTs that compared
sotalol versus placebo in people with acute atrial fibrillation for conver-
sion to sinus rhythm. Versus quinidine plus digoxin: See benefits of

quinidine, p 14.
Harms: We found no RCTs that compared sotalol versus placebo.
Comment: We found one systematic review (search date 1996), which identified

one open label RCT in people with acute atrial fibrillation.5* The RCT
compared oral sotalol 80 mg versus quinidine, but digoxin was also
given to people with a heart rate of less than 100 beats a minute in the
quinidine group. The RCT found insufficient evidence to draw any
conclusions.>* We also found another systematic review (search date
1998), which compared [ blockers with placebo in people with acute or
chronic atrial fibrillation®.5? See comment on timolol, p 15.

OPTION VERAPAMIL

One RCT found that amiodarone increased rate of cardioversion compared
with verapamil at 3 hours.

siopJlosip Jejnasenoipie) B

Benefits: Versus placebo: We found no systematic review or RCTs that compared
verapamil versus placebo in people with acute atrial fibrillation for
conversion to sinus rhythm. Versus amiodarone: See benefits of
amiodarone, p 5.

Harms: Versus placebo: We found no RCTs that compared verapamil versus
placebo. Versus amiodarone: See harms of amiodarone, p 6.

Comment: None.
[o]V[23][e]\'W What are the effects of interventions to control heart rate in

people with recent onset atrial fibrillation who are
haemodynamically stable?

OPTION AMIODARONE

We found no systematic review or RCTs on the effects of amiodarone to
control heart rate in people with acute atrial fibrillation who are
haemodynamically stable.

Benefits: We found no systematic review or RCTs.
Harms: We found no RCTs.
Comment: None.

OPTION DIGOXIN

We found no placebo controlled RCTs limited to people with acute atrial
fibrillation. Two RCTs found that intravenous digoxin reduced ventricular rate
compared with placebo after 30 minutes and after 2 hours in people with atrial
fibrillation of up to 7 days’ duration. One RCT found that, compared with
intravenous digoxin, intravenous diltiazem reduced heart rate within 5 minutes
in people with acute atrial fibrillation and atrial flutter.
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Benefits:

Harms:

Comment:

We found no systematic review. We found no RCTs limited to people with
acute atrial fibrillation Versus placebo: We found two RCTs in people
with atrial fibrillation of up to 7 days’ duration.®%3! The first RCT (239
people < 7 days of onset of atrial fibrillation, mean age 66 years, mean
ventricular rate 122 beats/minute) found a rapid and clinically important
reduction in ventricular rate at 2 hours (to 105 beats/minute with
intravenous digoxin v 117 beats/minute with placebo; P = 0.0001).%°
The second RCT (40 people < 7 days of the onset of atrial fibrillation,
mean age 64 years, 23 men) compared high dose intravenous digoxin
1.25 mg versus placebo.3! The ventricular rate after 30 minutes was
significantly lower with digoxin compared with placebo (P < 0.02).
Versus diltiazem: See benefits of diltiazem, p 16.

Versus placebo: In the first RCT, some people developed asympto-
matic bradycardia and one person with previously undiagnosed hyper-
trophic cardiomyopathy suffered circulatory distress.*° In the second
RCT, two people developed bradyarrhythmias.3! Versus diltiazem: The
RCT was not large enough to report adverse effects adequately.

We found one systematic review (search date 1998)°2 and RCTs of
comparing digoxin versus placebo in people with chronic atrial
fibrillation®, which found that control of the ventricular rate during
exercise was poor unless a f3 blocker or rate limiting calcium channel
blocker (verapamil or diltiazem) was used in combination.®54

OPTION DILTIAZEM

One RCT in people with atrial fibrillation (of unspecified duration) or atrial
flutter found that intravenous diltiazem reduced heart rate in people within
15 minutes compared with placebo. One RCT found that in people with acute
atrial fibrillation and atrial flutter, intravenous diltiazem reduced heart rate
within 5 minutes compared with intravenous digoxin. One RCT found no
significant difference between intravenous verapamil and intravenous
diltiazem in rate control or measures of systolic function in people with acute
atrial fibrillation or atrial flutter, but verapamil caused hypotension in some

people.

Benefits:

We found no systematic review but found three RCTs.%557 Versus
placebo: One RCT (113 people; 89 with atrial fibrillation of unspecified
duration and 24 with atrial flutter®; ventricular rate > 120 beats/
minute; systolic blood pressure >90 mm Hg without severe heart fail-
ure; 108 people with at least 1 underlying condition that may explain
atrial arrhythmia; mean age 64 years) compared intravenous diltiazem
versus placebo.®® After randomisation, a dose of intravenous diltiazem
(or equivalent placebo) 0.25 mg/kg every 2 minutes was given; if the
first dose had no effect after 15 minutes, then the code was broken and
diltiazem 0.35 mg/kg every 2 minutes was given regardless of randomi-
sation. The RCT found that intravenous diltiazem significantly decreased
heart rate during a 15 minute observation period compared with
placebo (ventricular rate < 100 beats/minute: 42/56 [75%] with
diltiazem v 4/57 [7%] with placebo; P < 0.001; average decrease in
heart rate: 22% with diltiazem v 3% with placebo; median time from
start of drug infusion to maximal decrease in heart rate: 4.3 minutes;
mean rate decreased from 139 beats/minute to 114 beats/minute with
diltiazem).5® The RCT found no difference in response rate to diltiazem
in people with atrial fibrillation compared with those with atrial flutter.
Versus digoxin: One RCT (30 consecutive people, 10 men, mean age
72 years, 26 with acute atrial fibrillation, 4 with atrial flutter, unspecified
duration) compared intravenous diltiazem versus intravenous digoxin
versus both drugs given on admission to the emergency department.>®
Heart rate control was defined as a ventricular rate of less than 100
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Comment:
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beats a minute. Intravenous digoxin (25 mg as a bolus at O and 30
minutes) and intravenous diltiazem (initially 0.25 mg/kg over the first 2
minutes, followed by 0.35 mg/kg at 15 minutes and then a titratable
infusion at a rate of 10-20 mg/hour) were given to maintain heart rate
control. The dosing regimens were the same whether the drugs were
given alone or in combination. The RCT found that diltiazem significantly
decreased ventricular heart rate within 5 minutes compared with digoxin
(P =0.0006; mean rates: 111 beats/minute with diltiazem v 144
beats/minute with digoxin). The decrease in heart rate achieved with
digoxin did not reach statistical significance until 180 minutes
(P = 0.01; mean rates: 90 beats/minute with diltiazem v 117 beats/
minute with digoxin). No additional benefit was found with the combi-
nation of digoxin and diltiazem. Versus verapamil: See benefits of
verapamil, p 18.57

Versus placebo: In one RCT, in the diltiazem treated group, seven
people developed asymptomatic hypotension (systolic blood pressure
< 90 mm Hg), three developed flushing, three developed itching, and
one developed nausea and vomiting; these were not significantly
different from placebo.®® Versus digoxin: The RCT was not large
enough to adequately assess adverse effects, and none were appar-
ent.%® Versus verapamil: See harms of verapamil, p 18. Rate limiting
calcium channel blockers may exacerbate heart failure and
hypotension.

The evidence suggests that calcium channel blockers such as verapamil
and diltiazem reduce ventricular rate in acute or recent onset atrial
fibrillation, but they are probably no better than placebo for restoring
sinus rhythm. We found no studies of the effect of rate limiting calcium
channel blockers on exercise tolerance in people with acute or recent
onset atrial fibrillation, but studies in people with chronic atrial
fibrillation® found improved exercise tolerance.

OPTION SOTALOL

We found no systematic review or RCTs on the effects of sotalol to control
heart rate in people with acute atrial fibrillation who are haemodynamically

stable.
Benefits:
Harms:

Comment:

We found no systematic review or RCTs.
We found no RCTs.

None.

OPTION TIMOLOL

We found no RCTs limited to people with acute atrial fibrillation. One small
RCT in people with atrial fibrillation of unspecified duration found that
intravenous timolol (a p blocker) reduced ventricular rate within 20 minutes
compared with placebo.

Benefits:

We found no systematic review. Versus placebo: We found no RCTs
limited to people with acute atrial fibrillation. We found one RCT (61
people with atrial fibrillation of unspecified duration, ventricular rate
> 120 beats/minute) that compared intravenous timolol 1 mg (a B
blocker) versus intravenous placebo given immediately and repeated
twice at 20 minute intervals if sinus rhythm was not achieved.®® It found
that 20 minutes after the last injection, intravenous timolol significantly
increased the proportion of people who had a ventricular rate below 100
beats a minute compared with placebo (41% with timolol v 3% with
placebo; P < 0.01).
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Harms:

Comment:

In the RCT, the most common adverse effects were bradycardia (2%)
and hypotension (9%).58 B Blockers may exacerbate heart failure and
hypotension in acute atrial fibrillation. B Blockers plus rate limiting
calcium channel blockers (diltiazem and verapamil) may increase the
risk of asystole and sinus arrest.5%% B Blockers can precipitate
bronchospasm.®?

We found one systematic review comparing 3 blockers versus placebo in
people with acute or chronic atrial fibrillation®.5? It found that in 7/12
(58%) comparisons at rest and in all during exercise, 3 blockers reduced
ventricular rate compared with placebo.

OPTION VERAPAMIL

Two RCTs found that intravenous verapamil reduced heart rate at 10 or

30 minutes compared with placebo in people with atrial fibrillation or atrial
flutter. One RCT in people with atrial fibrillation or acute atrial flutter found no
significant difference between intravenous verapamil and intravenous
diltiazem in rate control or measures of systolic function, but verapamil
caused hypotension in some people.

Benefits:

Harms:

We found no systematic review in people with acute atrial fibrillation.
Versus placebo: We found two RCTs.%364 Both found that that intra-
venous verapamil reduced heart rate at 10 or 30 minutes compared
with placebo in people with atrial fibrillation or atrial flutter®. The first
RCT (21 men with atrial fibrillation and a rapid ventricular rate, age
37-70 years) was a crossover comparison of intravenous verapamil
versus placebo (saline). It found that intravenous verapamil reduced
ventricular rate within 10 minutes compared with placebo (reduction
> 15% of the initial rate: 17/20 [85%] with verapamil v 2/14 [14%] with
saline; P < 0.001). The second RCT (double blind, crossover study of
20 people with atrial fibrillation or atrial flutter for 2 hours to 2 years)
compared intravenous low dose verapamil 0.075 mg/kg versus pla-
cebo.%4 A positive response was defined as conversion to sinus rhythm
or a decrease of the ventricular response to less than 100 beats a
minute or by more than 20% of the initial rate. If a positive response did
not occur within 10 minutes, then a second bolus injection was given
(placebo for people who initially received verapamil, and verapamil for
people who initially received placebo). With the first bolus injection,
verapamil significantly reduced ventricular rate compared with placebo
(mean heart rate: 118 beats/minute with verapamil v 138 with pla-
cebo), and more people converted to sinus rhythm within 30 minutes
but the difference was not significant (3/20 [15%] with verapamil v 0/15
[0%] with placebo; P = 0.12). Versus diltiazem: We found one small
double blind, crossover RCT (17 men, 5 with acute atrial fibrillation, 10
with atrial flutter, and 2 with a combination of atrial fibrillation and atrial
flutter; ventricular rate >120 beats/minute, systolic blood pressure
> 100 mm Hg) compared intravenous verapamil versus intravenous
diltiazem.57 It found no significant differences in rate control or meas-
ures of systolic function.

Versus placebo: One RCT reported that intravenous verapamil caused
a transient drop in systolic and diastolic blood pressure greater than with
placebo (saline), which did not require treatment, but it did not state the
number of people affected.®3 The second RCT reported development of
1:1 flutter in one person with previous Wolff Parkinson White
syndrome® and 2:1 flutter.?* Versus diltiazem: In the third RCT,
which compared verapamil versus diltiazem, 3/17 (18%) people who
received verapamil as the first drug developed symptomatic hypoten-
sion and were withdrawn from the study before crossover.5” Two people
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recovered, but the episode in the third person was considered to be life
threatening. In people with Wolff Parkinson White syndrome, verapamil
may increase ventricular rate and can cause ventricular arrhythmias.®®
Rate limiting calcium channel blockers may exacerbate heart failure and
hypotension.

Comment: See comment on diltiazem, p 17.

GLOSSARY

Atrial flutter A similar arrhythmia to atrial fibrillation but the atrial electrical activity is
less chaotic and has a characteristic saw tooth appearance on an electrocardiogram.
Chronic atrial fibrillation Refers to more sustained or recurrent forms of atrial
fibrillation, which can be subdivided into paroxysmal, persistent, or permanent atrial
fibrillation.

Paroxysmal atrial fibrillation If the atrial fibrillation recurs intermittently with sinus
rhythm, with spontaneous recurrences or termination, it is designated as “paroxysmal”,
and the objective of management is suppression of paroxysms and maintenance of
sinus rhythm.

Permanent atrial fibrillation If cardioversion is inappropriate, and has not been
indicated or attempted, atrial fibrillation is designated as “permanent”, where the
objective of management is rate control and antithrombotic treatment.

Persistent atrial fibrillation When atrial fibrillation is more sustained than paroxysmal,
atrial fibrillation is designated “persistent” and needs termination with pharmacological
treatment or electrical cardioversion.

Torsades de pointes A form of ventricular tachycardia with atypical QRS complexes
electrocardiograph pattern.

Wolff Parkinson White syndrome Occurs when an additional electrical pathway exists
between the atria and ventricles as a result of anomalous embryonic development. The
extra pathway may cause rapid arrhythmias. Worldwide it affects about 0.2% of the
general population. In people with Wolff Parkinson White syndrome, B blockers, calcium
channel blockers, and digoxin can increase the ventricular rate and cause ventricular
arrhythmias.
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Changing behaviour
Search date September 2003
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Effects of interventions aimed at changing people’s behaviour . ... .. 88

INTERVENTIONS

Beneficial

Advice from physicians and trained
counsellors to quit smoking . .88

Advice on cholesterol lowering

Advice on reducing sodium intake
to reduce blood pressure . . .100

Antidepressants (bupropion or
nortriptyline) as part of a
smoking cessation programme
(but no evidence of benefit for
selective serotonin reuptake
inhibitors or moclobemide) . . .92

Antismoking interventions in people
at high risk of disease (evidence
that counselling or bupropion are

effective in this group) ... ... 94
Antismoking interventions for
pregnantwomen . ......... 93
Exercise advice to women over 80
yearsofage ............. 98
Lifestyle interventions for sustained
weightloss . ............ 101
Nicotine replacement for smoking
cessation ............... 90

Likely to be beneficial
Advice from nurses to quit
smoking . ............... 88

Counselling sedentary people to

increase physical activity . .. .96
Lifestyle interventions to maintain

weightloss . ............ 102
Self help materials for people who

want to stop smoking. . ... .. 88
Telephone advice to quit

smoking . ............... 88

Unknown effectiveness

Lifestyle advice to prevent weight
gaiN .. 104

Physical exercise to aid smoking
cessation . .............. 91

Training health professionals in
promoting weight loss . . . .. 104

Training health professionals to give
advice on smoking cessation
(increases frequency of
antismoking interventions, but
may not improve
effectiveness) . ........... 95

Likely to be ineffective or harmful
Acupuncture for smoking

cessation ............... 91
Anxiolytics for smoking
cessation ............... 92

See glossary, p 105

Key Messages

m  Advice from physicians and trained counsellors to quit smoking System-
atic reviews have found that simple, one off advice from a physician during a
routine consultation increased the proportion of smokers quitting smoking and
not relapsing for 1 year. One systematic review found that advice from trained
counsellors also increased quit rates compared with minimal intervention.

B Advice on cholesterol lowering diet Systematic reviews have found that
advice on cholesterol lowering diet (i.e. advice to lower total fat intake or
increase the ratio of polyunsaturated : saturated fatty acid) leads to a small
reduction in blood cholesterol concentrations in the long term (> 6 months).
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Changing behaviour

Advice on reducing sodium intake to reduce blood pressure One system-
atic review found that, compared with usual care, intensive interventions to
reduce sodium intake provided small reductions in blood pressure, however
effects on deaths and cardiovascular events are unclear.

Antidepressants (bupropion or nortriptyline) as part of a smoking ces-
sation programme (but no evidence of benefit for selective serotonin
reuptake inhibitors or moclobemide) Systematic reviews have found that
quit rates are increased by bupropion and nortriptyline given as part of a
smoking cessation programme, but not by moclobemide or selective serotonin
reuptake inhibitors.

Antismoking interventions in people at high risk of disease (evidence that
counselling or bupropion are effective in this group) Systematic reviews and
four subsequent RCTs have found that antismoking advice improves smoking
cessation in people at high risk of smoking related disease. We found no
evidence that high intensity advice is more effective than low intensity advice in
high risk people. One RCT found that bupropion increased cessation rates in
smokers with cardiovascular disease.

Antismoking interventions for pregnant women Two systematic reviews
have found that antismoking interventions in pregnant women increase absti-
nence rates during pregnancy. One RCT found that nicotine patches did not
significantly increase quit rates in pregnant women compared with placebo.

Exercise advice to women over 80 years of age One RCT found that
exercise advice delivered in the home by physiotherapists increased physical
activity and reduced the risk of falling in women over 80 years.

Lifestyle interventions for sustained weight loss Two large RCTs found that
weight loss advice resulted in greater weight loss than no advice. One RCT
found that cognitive behavioural therapy was more effective than usual care in
promoting weight loss. Systematic reviews have found that using behavioural
therapy to support advice on diet and exercise is probably more effective in
achieving weight loss than diet advice alone. One systematic review found
limited evidence that partial meal replacement plans reduced weight loss at
1year compared with reduced calorie diet in people who completed the
treatment.

Nicotine replacement in smokers who smoke at least 10 cigarettes daily
One systematic review found that nicotine replacement is an effective addi-
tional component of cessation strategies in smokers who smoke at least 10
cigarettes daily. We found no evidence of any particular method of nicotine
delivery having superior efficacy. We found limited evidence from five RCTs
(follow up 2-8 years) that the benefit of nicotine replacement treatment on quit
rates decreased with time.

Advice from nurses to quit smoking One systematic review found limited
evidence that advice from nurses to quit smoking increased quitting at 1 year
compared with no advice.

Counselling sedentary people to increase physical activity We found
limited evidence from systematic reviews and subsequent RCTs that counsel-
ling sedentary people increased physical activity compared with no interven-
tion. Limited evidence from RCTs suggests that consultation with an exercise
specialist rather than or in addition to a physician may increase physical activity
at 1 year. We found limited evidence that interventions delivered by new media
can lead to short term changes in physical activity.
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m Lifestyle interventions to maintain weight loss One systematic review and
additional RCTs have found that most types of maintenance strategy result in
smaller weight gains or greater weight losses compared with no contact.
Strategies that involve personal contact with a therapist, family support,
walking training programmes, or multiple interventions, or are weight focused,
seem most effective.

m  Self help materials for people who want to stop smoking One systematic
review found that self help materials slightly improved smoking cessation
compared with no intervention. It found that individually tailored materials were
more effective than standard or stage based materials. One subsequent RCT
found no significant difference in abstinence rates at 6 months between self
help materials based on the stages of change model and standard self help
literature.

m  Telephone advice to quit smoking One systematic review found limited
evidence that telephone counselling improved quit rates compared with inter-
ventions with no personal contact.

m Lifestyle advice to prevent weight gain One small RCT found that low
intensity education plus a financial incentive increased weight loss compared
with no treatment. A second RCT found no significant effect on prevention of
weight gain from a postal newsletter with or without a linked financial incentive
compared with no contact. One RCT found that lifestyle advice prevented
weight gain in perimenopausal women compared with assessment alone. One
small RCT comparing a nutrition course for female students with no nutrition
course found no significant increase in weight from baseline in either group at
1 year.

m  Physical exercise to aid smoking cessation One systematic review found
limited evidence that exercise may increase smoking cessation.

®  Training health professionals in promoting weight loss One systematic
review of poor quality RCTs provided insufficient evidence on the sustained
effect of interventions to improve health professionals’ management of obesity.
One subsequent cluster RCT found limited evidence that training for primary
care doctors in nutrition counselling plus a support programme reduced body
weight of the people in their care over 1 year compared with usual care.

m  Training health professionals to give advice on smoking cessation
(increases frequency of antismoking interventions, but may not improve
effectiveness) One systematic review found that training health professionals
increased the frequency of antismoking interventions being offered. It found no
good evidence that antismoking interventions are more effective if the health
professionals delivering the interventions received training. One RCT found that
a structured intervention delivered by trained community pharmacists
increased smoking cessation rates compared with usual care delivered by
untrained community pharmacists.

m  Acupuncture for smoking cessation One systematic review found no signifi-
cant difference between acupuncture and control in smoking cessation rates at
1 year.

m  Anxiolytics for smoking cessation One systematic review found no signifi-
cant difference in quit rates between anxiolytics and control.

8
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DEFINITION Cigarette smoking, diet, and level of physical activity are important
in the aetiology of many chronic diseases. Individual change in
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Changing behaviour

behaviour has the potential to decrease the burden of chronic
disease, particularly cardiovascular disease. This chapter focuses
on the evidence that specific interventions lead to changed
behaviour.

INCIDENCE/

In the developed world, the decline in smoking has slowed and the

PREVALENCE prevalence of regular smoking is increasing in young people. A

sedentary lifestyle is becoming increasingly common and the preva-
lence of obesity is increasing rapidly.

AIMS OF

To encourage individuals to reduce or abandon unhealthy behav-

INTERVENTION iours and to take up healthy behaviours; to support the mainte-

nance of these changes in the long term.

OUTCOMES

Ideal outcomes are clinical, and relate to the underlying conditions
(longevity, quality of life, and rate of stroke or myocardial infarction).
However, the focus of this chapter, and the outcomes reported by
most studies, are proxy outcomes, such as the proportion of people
changing behaviour (e.g. stopping smoking) in a specified period.

METHODS

Clinical Evidence search and appraisal September 2003.

I3 1[0'l  What are the effects of interventions aimed at changing

people’s behaviour?

ADVICE TO QUIT SMOKING

Systematic reviews have found that simple, one off advice from a
physician during a routine consultation increased the proportion of
smokers quitting smoking and not relapsing for 1 year. One systematic
review found that advice from trained counsellors also increases quit
rates compared with minimal intervention. One systematic review found
limited evidence that advice to quit smoking from nurses increased
quitting at 1 year compared with no advice. One systematic review
provided limited evidence that telephone counselling improved quit rates
compared with interventions with no personal contact. One systematic
review found that self help materials slightly improved smoking cessation
compared with no intervention. It found that individually tailored
materials were more effective than standard or stage based materials.
One subsequent RCT found no significant difference in abstinence rates
at 6 months between self help materials based on the stages of change
model and standard self help literature.

Benefits:

We found five systematic reviews' and two subsequent RCTs.®”
Physicians: The first review (search date 2000, 34 RCTs, 28 000
smokers) considered advice given by physicians, most often in the
primary care setting, but also in hospitals and other clinics.* It found
that brief advice improved quit rates compared with no advice (16
trials, 12 with follow up for at least 1 year; 451/7705 [5.9%] with
brief advice v 241/5870 [4.1%)] with no advice; meta-analysis
OR 1.69, 95% Cl 1.45 to 1.98). Intensive advice slightly improved
quit rates compared with minimal advice among smokers not at
high risk of disease (10 trials, 7 with follow up for at least 1 year; OR
with intensive v minimal advice 1.23, 95% Cl 1.02 to 1.49). The
first subsequent RCT tested a brief (10 minute) intervention given by
general practitioners who had received 2 hours of training.® The
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intervention increased the abstinence rate at 12 months (7.3% with
control v 13.4% with intervention; P < 0.05). Counsellors: The
second systematic review (search date 2002, 15 RCTs) examined
individual counselling of at least 10 minutes by professionals
trained in smoking cessation (social work, psychology, psychiatry,
health education, and nursing).2 Follow up was at 6-12 months.
The review found that counselling increased the rate of quitting
(340/2590 [13%)] with counselling v 232/2592 [9%] with control;
OR of quitting 1.64, 95% Cl 1.33 to 2.01).2 The authors did not find
a greater effect of intensive counselling compared with brief coun-
selling (3 RCTs; OR 0.98, 95% Cl 0.61 to 1.56). Nurses: The third
review (search date 2001, 22 RCTs, 5 with follow up for < 1 year)
considered the effectiveness of smoking interventions delivered by
a nurse. It found that advice from a nurse increased the rate of
quitting by the end of follow up (meta-analysis of 18 studies:
646/4836 [13.4%] with advice v 405/3356 [12.1%)] with control;
OR 1.50, 95% CI 1.29 to 1.73).3 However, this review did have
methodological weaknesses (see comment below). Telephone
advice: The fourth systematic review (search date 2000, 23 RCTs)
considered counselling delivered by telephone.4 Ten of the included
trials (9 with follow up for at least 12 months) compared proactive
telephone counselling versus minimum intervention (involving no
person to person contact). Pooled analysis was not possible
because of statistical heterogeneity among trials. However, three
trials found that telephone counselling was significantly more effec-
tive than minimum intervention, four trials found a non-significant
benefit, and none of the trials found significant harms of telephone
counselling. Self help materials: We found one systematic review
(search date 2002, 51 RCTs)® that examined effects of providing
materials giving advice and information to smokers attempting to
give up on their own and one subsequent RCT.” The review found
that self help materials without face to face contact slightly
improved smoking cessation compared with no intervention (11
RCTs, including 8 RCTs with at least 12 months’ follow up; OR 1.24,
95% CI1.07 to 1.49). Individually tailored materials were more
effective than standard or stage based materials (10 RCTs; OR for
cessation 1.36, 95% Cl 1.13 to 1.64). The subsequent RCT (2471
smokers) found no significant difference in abstinence rates at 6
months between self help materials based on the stages of change
model and standard self help literature (abstinence: OR for stage of
change materials v standard self help material 1.53, 95% CI0.76
t0 3.10).7

We found no evidence of harm.

The effects of advice may seem small, but a year on year reduction
of 2% in the proportion of smokers would represent a significant
public health gain (see smoking cessation under primary preven-
tion, p 159). In the systematic review of advice provided by nurses,®
there was significant heterogeneity of the study results and many
studies may not have been adequately randomised (7/18 [39%]
studies did not specify the randomisation method and 3/18 [17%]
used an inadequate form of randomisation).
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Changing behaviour

NICOTINE REPLACEMENT FOR SMOKING CESSATION

One systematic review found that nicotine replacement is an effective
additional component of cessation strategies. We found no evidence of
any particular method of nicotine delivery having superior efficacy. We
found limited evidence from five RCTs (follow up 2-8 years) that the
benefit of nicotine replacement treatment on quit rates decreased with

time.
Benefits:

Abstinence at 12 months: We found one systematic review
(search date 2002) that identified 51 trials of nicotine chewing
gum, 34 of nicotine transdermal patches, four of nicotine intranasal
spray, four of inhaled nicotine, and three of sublingual tablets. All
forms of nicotine replacement were more effective than placebo.
When the abstinence rates for all trials were pooled according to the
longest duration of follow up available, nicotine replacement
increased the odds of abstinence compared with placebo (3335/
19783 [16.8%] with nicotine replacement v 1835/17 977
[10.2%] with placebo; OR 1.74, 95% Cl 1.64 to 1.86). The review
found no significant difference in abstinence with different forms of
nicotine replacement in indirect comparisons (OR 1.66 for nicotine
chewing gum v 2.27 for nicotine nasal spray) or direct comparisons
(1 RCT, inhaler v patch; OR0.57, 95% CI 0.19 to 1.65). In trials
that directly compared 4 mg with 2 mg nicotine chewing gum, the
higher dose improved abstinence in highly dependent smokers
(OR2.18, 95% Cl1.49 to 3.17). High dose patches slightly
increased abstinence compared with standard dose patches (6
RCTs; OR 1.21, 95% CI 1.03 to 1.42). The review found no signifi-
cant difference in effectiveness for 16 hour compared with 24 hour
patches, and no difference in effect in trials where the dose was
tapered compared with those where the patches were withdrawn
abruptly. Use of the patch for 12 weeks was as effective as longer
use and there was limited evidence that repeated use of nicotine
replacement treatment in people who have relapsed after an initial
course may produce further quitters, though the absolute effect was
small. One included RCT (3585 people) found that abstinence at 1
week was a strong predictor of 12 month abstinence (25% of those
abstinent at 1 week were abstinent at 12 months v 2.7% of those
not abstinent at 1 week).® One meta-analysis of relapse rates in
nicotine replacement trials found that nicotine replacement
increased abstinence at 12 months, but that continued nicotine
replacement did not significantly affect relapse rates between
6 weeks and 12 months.® Longer term abstinence: We found
five RCTs**~*° that found nicotine replacement did not affect long
term abstinence. In one RCT that compared nicotine spray with
placebo, 47 people abstinent at 1year were followed for up to a
further 2 years and 5 months, after which there was still a signifi-
cant, although smaller, difference in abstinence (abstinence in the
longer term 15.4% with nicotine spray v 9.3% with placebo; NNT
[for 1 extra person to abstain] 7 at 1 year v 11 at 3.5 years).** The
second RCT compared 5 months of nicotine patches plus nicotine
spray versus the same patches plus a placebo spray. It found no
significant difference between treatments after 6 years (16.2%
abstinent with nicotine spray v 8.5% with placebo spray;
P = 0.08).%? The third RCT compared patches delivering different
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nicotine doses versus placebo patches. The trial followed everyone
that quit at 6 weeks for a further 4-5 years and found no significant
difference in relapse between the groups. Overall, 73% of people
who quit at 6 weeks relapsed.*2 The fourth RCT followed up 840 of
1686 people, 8 years after they participated in a trial of nicotine
replacement therapy.14 It found similar rates of relapse in the active
and placebo groups, with no significant difference between the
groups in 8year continuous abstinence rates (OR1.39, 95%
C10.89 to 2.17).** The fifth RCT followed 107 of 311 health care
workers 5 years after they participated in a trial comparing nicotine
replacement therapy versus placebo patch.® It found no significant
difference in abstinence rates at 5 years (18% with nicotine v 14%
with placebo; P = 0.797).

Harms: Nicotine chewing gum has been associated with hiccups, gastroin-
testinal disturbances, jaw pain, and orodental problems. Nicotine
transdermal patches have been associated with skin sensitivity and
irritation. Nicotine inhalers and nasal spray have been associated
with local irritation at the site of administration. Nicotine sublingual
tablets have been reported to cause hiccups, burning, smarting
sensations in the mouth, sore throat, coughing, dry lips, and mouth
ulcers.®
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Comment:  Nicotine replacement may not represent an “easy cure” for nicotine
addiction, but it does improve the cessation rate. The evidence
suggests that the most of smokers attempting cessation fail at any
one attempt or relapse over the next 5 years. Multiple attempts may
be needed.

ACUPUNCTURE FOR SMOKING CESSATION

One systematic review found no significant difference between
acupuncture and control in smoking cessation rates at 1 year.

Benefits: We found one systematic review (search date 2002, 22 RCTs,
4158 adults, 330 young people aged 12-18 years) comparing
acupuncture with sham acupuncture, other treatment, or no treat-
ment.1” Seven RCTs (2701 people) reported abstinence after at
least 12 months. The review found no significant difference in
smoking cessation with acupuncture compared with control at 12
months (OR 1.08, 95% CI 0.77 to 1.52).

Harms: None reported.

Comment: None.

OPTION PHYSICAL EXERCISE FOR SMOKING CESSATION

One systematic review found limited evidence that physical exercise may
increase smoking cessation.

Benefits: We found one systematic review (search date 2002, 8 RCTs)'®
comparing exercise versus control interventions. Only one of the
eight trials found evidence for exercise aiding smoking cessation.
However, the trials which did not show a significant effect of exercise
on smoking abstinence were too small to exclude reliably an effect
of intervention and had numerous methodological limitations. One

© BMJ Publishing Group Ltd 2004
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Changing behaviour

RCT (281 women) found that three exercise sessions a week for
12 weeks plus a cognitive behavioural programme (see glossary,
p 105) improved continuous abstinence from smoking at 12
months compared with the cognitive behavioural programme alone
(11.9% with programme plus exercise v 5.4% with programme
alone; OR 2.36, 95% C10.97 to 5.70).1°

Harms: None reported.
Comment:  None.

OPTION ANTIDEPRESSANT AND ANXIOLYTIC TREATMENT FOR
SMOKING CESSATION

Systematic reviews have found that quit rates are increased by bupropion
and nortriptyline given as part of a smoking cessation programme, but
not by moclobemide, selective serotonin reuptake inhibitors, or
anxiolytics.

Benefits: Antidepressants: We found one systematic review of antidepres-
sants given as part of a smoking cessation programme (search date
2002, 30 RCTs).?° Sixteen of the RCTs (7397 people) reported
12 month cessation rates. The review found that bupropion signifi-
cantly increased quit rates compared with placebo at 6-12 months
(data from 10 RCTs with 12 months’ follow up plus 6 RCTs with 6
months’ follow up; OR of quitting 1.97, 95% CI 1.67 to 2.34).2° Two
RCTs identified by the review compared bupropion plus a nicotine
patch versus patch alone and found different results. One RCT (893
people) found that combined treatment improved cessation com-
pared with patch alone (OR2.65, 95% Cl1.58 to 4.45). The
second RCT (244 people) found no significant difference (OR0.75,
95% Cl 0.59 to 3.00). Five other included RCTs (3 with 6 months’
and 2 with 12 months’ follow up) found that nortriptyline improved
long term (6-12 month) abstinence rates compared with placebo
(OR 2.80, 95% Cl1.81 to 4.32). One RCT of moclobemide found
no significant difference in abstinence at 12 months. Four included
RCTs of selective serotonin reuptake inhibitors found no significant
effect (OR0.97, 95% CI 0.71 to 1.32). Anxiolytics: We found one
systematic review of anxiolytics (search date 2000, 6 RCTs).?* Four
of the RCTs (626 people) reporting 12 month cessation rates found
no significant increase in abstinence between anxiolytics and con-
trol treatment.?*

Harms: Antidepressants: Headache, insomnia, and dry mouth were
reported in people using bupropion.?* Nortriptyline can cause
sedation and urinary retention, and can be dangerous in overdose.
One large RCT found that discontinuation rates caused by adverse
events were 3.8% with placebo, 6.6% for nicotine replacement
treatment, 11.9% for bupropion, and 11.4% for bupropion plus
nicotine replacement treatment.?? Allergic reactions to bupropion
have been reported in about 1/1000 people. Anxiolytics: Anxiolyt-
ics may cause dependence and withdrawal problems, tolerance,
paradoxical effects, and impair driving ability.

Comment: None.

© BMJ Publishing Group Ltd 2004
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ANTISMOKING INTERVENTIONS FOR PREGNANT WOMEN

Two systematic reviews found that antismoking interventions in pregnant
women increased abstinence rates during pregnancy. One RCT found that
nicotine patches did not significantly increase quit rates in pregnant
women compared with placebo.

Benefits:

Harms:

Comment:

We found two systematic reviews?>?* and three additional

RCTs.25727 The most recent review (search date 1998, 44 RCTs)
assessed smoking cessation interventions in pregnancy. It found
that smoking cessation programmes improved abstinence (OR of
continued smoking in late pregnancy with antismoking programmes
v no programmes 0.53, 95% Cl 0.47 to 0.60).%3 The findings were
similar if the analysis was restricted to trials in which abstinence was
confirmed by means other than self reporting. The review calculated
that of 100 smokers attending a first antenatal visit, 10 stopped
spontaneously and a further six or seven stopped as the result of a
smoking cessation programme. Five included trials examined the
effects of interventions to prevent relapse in 800 women who had
quit smoking. Collectively, these trials found no evidence that the
interventions reduced relapse rate.2® One earlier systematic review
(search date not reported, 10 RCTs, 4815 pregnant women)?* of
antismoking interventions included one trial of physician advice,
one trial of advice by a health educator, one trial of group sessions,
and seven trials of behavioural therapy based on self help manuals.
Cessation rates among trials ranged from 1.9-16.7% in the control
groups and from 7.1-36.1% in the intervention groups. The review
found that antismoking interventions significantly increased the rate
of quitting (ARI with intervention v no intervention 7.6%, 95%
Cl4.3% to 10.8%).2* One additional RCT found that nicotine
patches did not significantly alter quit rates in pregnant women
compared with placebo.?® The second additional RCT (1120 preg-
nant women) compared a brief (10-15 minute) smoking interven-
tion delivered by trained midwives at booking interviews versus
usual care.?® It found no significant difference in smoking behaviour
between women receiving intervention compared with usual care
(abstinence in final 12 weeks of pregnancy until birth 17% in each
group; abstinence for 6 months after birth 7% with intervention v 8%
with control). The intervention was difficult to implement (see
comment below). The third additional RCT compared motivational
interviewing (see glossary, p 105) with usual care in 269 women in
their 28th week of pregnancy who had smoked in the past month.?”
It found no significant differences in cessation rate between inter-
vention and control group at 34th week or at 6 months post partum.

None reported.

The recent review found that some women quit smoking before their
first antenatal visit, and most of these will remain abstinent.?3
Recruitment to the RCT comparing midwife delivered intervention
versus usual care was slow. Midwives reported that the intervention
was difficult to implement because of a lack of time to deliver the
intervention at the booking appointment.2®

© BMJ Publishing Group Ltd 2004
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Changing behaviour

OPTION ANTISMOKING INTERVENTIONS FOR PEOPLE AT HIGH

RISK OF DISEASE

Systematic reviews and four subsequent RCTs have found that
antismoking advice improves smoking cessation in people at high risk of
smoking related disease. We found no evidence that high intensity advice
is more effective than low intensity advice in high risk people. One RCT
found that bupropion increased cessation rates in smokers with
cardiovascular disease.

Benefits:

We found no trials in which the same intervention was used in high
and low risk people. We found one systematic review (search date
not reported, 4 RCTs, 13 208 healthy men at high risk of heart
disease),?* one systematic review among people admitted to hos-
pital (search date 2002, 17 RCTs),%® one systematic review among
people with chronic obstructive pulmonary disease (search date
2002, 5 RCTs),?° and five subsequent RCTs.3%3* The first review
found that antismoking advice improved smoking cessation rates
compared with control interventions among healthy men at high risk
of heart disease (ARI of smoking cessation 21%, 95% Cl 10% to
31%; NNT 5, 95% Cl 4 to 10).%* One early trial (223 men) that was
included in the review used non-random allocation after myocardial
infarction. The intervention group was given intensive advice by the
therapeutic team while in the coronary care unit. The trial found that
the self reported cessation rate at 1 year or more was higher in the
intervention group than the control group (63% quit in the interven-
tion group v 28% in the control group; ARI of quitting 36%, 95%
Cl23% to 48%).%° The second review included seven trials (6 of
them with at least 12 months’ duration) of high intensity behav-
ioural interventions (defined as contact in hospital plus active follow
up for at least 1 month) among smokers admitted to hospital. The
review found that active intervention increased quit rates compared
with usual care (OR 1.82, 95% CI 1.49 to 2.22).%8 The third review
(search date 2002, 2 RCTs reporting cessation rate at > 12 months)
concentrated on smoking cessation among people with chronic
obstructive pulmonary disease.?® It found that psychosocial inter-
ventions plus nicotine replacement therapy plus a bronchodilator
significantly increased cessation rates at 5 years compared with no
treatment (RR 4.00, 95% CI 3.25 to 4.93). The first subsequent
RCT compared postal advice on smoking cessation versus no
intervention in men aged 30-45 years with either a history of
asbestos exposure, or forced expiratory volume in 1 second in the
lowest quartile for their age. Postal advice increased the self
reported sustained cessation rate at 1year compared with no
intervention (5.6% with postal advice v 3.5% with no intervention;
P < 0.05).%° The second subsequent RCT (254 smokers admitted
to hospital with coronary artery disease) compared a stepped care
approach where people who did not quit by the end of each stage
received successively more intense interventions (consisting of
counselling plus nicotine patch) versus a brief cessation interven-
tion.2* It found no significant difference in cessation rates at 1 year
(39% with more intensive intervention v 36% with brief intervention;
P = 0.36). The third subsequent RCT (223 smokers admitted to
hospital) compared intensive counselling plus outpatient follow up
plus nicotine patches versus minimal counselling plus nicotine
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patches.32 It found no significant difference in cessation rate
between intensive and minimal intervention at 12 months (16%
with intensive counselling v 9% with minimal counselling;
P =0.21). The fourth subsequent RCT (432 people with cancer)
compared a brief structured intervention from a physician versus
usual care.33 It found no significant difference between interven-
tions in cessation rates at 1 year (13.3% with intervention v 13.6%
with usual care; P = 0.52). The fifth subsequent RCT (629 people
with cardiovascular disease) compared sustained release bupro-
pion (150 mg/day increasing to 150 mg twice daily) therapy versus
placebo for 7 weeks.3* It found that bupropion significantly
increased cessation rates at 12 months compared with placebo
(22% with bupropion v 9% with placebo; P < 0.001).

The fifth subsequent RCT found that bupropion increased insomnia,
dry mouth, and cardiovascular events compared with placebo
(insomnia: 24% with bupropion v 12% with placebo; dry mouth:
18% with bupropion v 10% with placebo; cardiovascular events:
7.7% with bupropion v 4.5% with placebo; P value not reported).3*
The systematic reviews and other RCTs did not report harms.

There was heterogeneity in the four trials included in the review
among healthy men at high risk of heart disease, partly because of
a less intense intervention in one trial and the recording of a change
from cigarettes to other forms of tobacco as success in another.?*
One of the included trials was weakened by use of self reported
smoking cessation as an outcome and non-random allocation to
the intervention.3®

OPTION TRAINING HEALTH PROFESSIONALS TO ENCOURAGE

SMOKING CESSATION

One systematic review found that training health professionals increases
the frequency of antismoking interventions being offered. It found no
good evidence that antismoking interventions are more effective if the
health professionals delivering the interventions received training. One
RCT found that a structured intervention delivered by trained community
pharmacists increased smoking cessation rates compared with usual
care delivered by untrained community pharmacists.

Benefits:

We found one systematic review® and one subsequent RCT.3” The
review (search date 2000, 9 RCTs) included eight RCTs of training
medical practitioners and one RCT of training dental practitioners to
give antismoking advice.3® All the trials took place in the USA. The
training was provided on a group basis, and variously included
lectures, videotapes, role play, and discussion. The importance of
setting quit dates and offering follow up was emphasised in most of
the training programmes. The review found no good evidence that
training health professionals leads to higher quit rates in people
receiving antismoking interventions from those professionals,
although training increased the frequency with which such interven-
tions were offered. Three of the trials used prompts and reminders
to practitioners to deploy smoking cessation techniques, and found
that prompts increased the frequency of health professional inter-
ventions.® The subsequent RCT compared a structured smoking
cessation intervention delivered by community pharmacists, who
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had received 3 hours of training versus no specific training or
antismoking intervention.3” Intervention delivered by trained phar-
macists improved abstinence compared with usual care (AR of
abstinence at 12 months: 14.3% with intervention v 2.7% with
usual care; RR 5.3; NNT 9; Cl values not reported; P < 0.001).

None reported.

The results of the systematic review should be interpreted with
caution because there were variations in the way the analysis
allowed for the unit of randomisation.

COUNSELLING FOR INCREASING PHYSICAL ACTIVITY IN

SEDENTARY PEOPLE

We found limited evidence from systematic reviews and subsequent RCTs
that counselling sedentary people increased physical activity compared
with no intervention. Limited evidence from RCTs suggests that
consultation with an exercise specialist rather than or in addition to a
physician may increase physical activity at 1 year. We found limited
evidence that interventions delivered by new media can lead to short
term changes in physical activity.

Benefits:

We found three systematic reviews that focused on different types
of interventions®° and nine subsequent RCTs.*1™*° The first
review (search date 1996, 11 RCTs based in the USA, 1699
people) assessed the effect of single factor physical activity promo-
tion on exercise behaviour.3® Seven trials evaluated advice to
undertake exercise from home (mainly walking, but including jog-
ging and swimming), and six evaluated advice to undertake facility
based exercise (including jogging and walking on sports tracks,
endurance exercise, games, swimming, and exercise to music
classes). An increase in activity in the intervention groups was seen
in trials in which home based moderate exercise was encouraged
and regular brief follow up of participants was provided. In most of
the trials, participants were self selected volunteers, so the effects
of the interventions may have been exaggerated. The second
systematic review (search date not reported, 3 RCTs, 420 people)
compared “lifestyle” physical activity interventions with either
standard exercise treatment or a control group.3° Lifestyle interven-
tions were defined as those concerned with the daily accumulation
of moderate or vigorous exercise as part of everyday life. The first
RCT in the review (60 adults, 65-85 years old) found significantly
more self reported physical activity in the lifestyle group than a
standard exercise group. The second RCT in the review (235 people,
35-60 years old) found no significant difference in physical activity
between the groups. The third RCT in the review (125 women,
23-54 years old) of encouraging walking found no significant
difference in walking levels at 30 months’ follow up between people
receiving an 8 week behavioural intervention and those receiving a
5 minute telephone call and written information about the benefits
of exercise, although both groups increased walking. The third
review (search date 2002, 7 RCTs and 1 quasi-randomised trial,
9054 people) examined the efficacy of exercise counselling from a
primary care clinician compared with a control or comparison
group.*® Counselling was delivered using advice only, the promotion
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of self efficacy, posted educational materials, referral to community
resources, and written exercise prescriptions. The review found
equivocal results and at least one methodological limitation in most
studies. There was limited evidence that the interventions in these
studies led to short term (< 3 months) improvements in physical
activity. There were insufficient studies to consider the relationship
between the components of the interventions and the reported
efficacy. Only two RCTs identified by the review*® were rated as good
quality.5%5 The first good quality RCT identified by the review (874
people) compared 3 minutes of physician advice plus educational
materials, all the above plus behavioural counselling plus interac-
tive mail, and all the above plus telephone counselling plus
classes.>° It found no significant difference in self reported activity
between interventions at 24 months. The second good quality RCT
identified by the review (355 sedentary people) compared a brief 5
minute message, a prescription for exercise, and a follow up visit
with usual care.?* It found no significant difference in the proportion
of people meeting the Healthy People 2010 goal after 8 months
(28% with advice or prescription v 23% with usual care; difference
+5%, 95% Cl -6% to +14%). All but two of the subsequent
trials*”4® involved primary care delivered interventions, although
they were not restricted to clinician led interventions.** 6 Two of
the three trials in which advice was delivered by an exercise
specialist rather than a physician found significant improvement in
self reported physical activity at long term (> 6 months) follow up
compared with controls.*3*4 A third RCT (1658 people in a primary
care setting), which compared a client centred, negotiating style to
direct advice and a no intervention control group, did not find any
significant difference in changes in physical activity.46 One cluster
RCT (878 people from 42 rural and urban general practices)
compared clinician advice plus a written “green” exercise prescrip-
tion and up to three 10-20 minute telephone calls from an exercise
specialist over 3 months versus usual care.*® Clinicians in the
intervention practices were offered training in motivational inter-
viewing (see glossary, p 105) and interviews averaged 7 minutes of
general practitioner time or 13 minutes of nurse time. The physical
activity goals in the “green” exercise prescription were tailored to
the individual but typically involved home based physical activity or
walking. It found that the intervention significantly increased physi-
cal activity at 12 months compared with usual care (leisure exercise
per week: 55 minutes with intervention v 17 minutes with usual
care; difference: 33.6 minutes, 95% Cl 2.4 minutes to 64.2 min-
utes). Short term improvement was found in two further trials, but
not maintained at 9 months or 1 year.*>*? One RCT (298 people)
compared physical activity counselling with nutrition counselling,
both delivered with automated telephone conversations using digi-
tised human speech.*” The system used information about current
behaviour and some known determinants to counsel people on
either physical activity or nutrition. The percentage of individuals
meeting current physical activity recommendations at 3 months’
follow up was significantly greater in the physical activity group
compared with the nutrition group at 3 months. However, there was
no significant difference at 6 months (3 months: 26% with activity
counselling v 19.6% with dietary counselling; P = 0.04). One RCT
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(229 women) of encouraging women to increase walking found
significantly increased walking in the intervention group at 10 years’
follow up (86% of women available for follow up, median estimated
calorie expenditure from self reported amount of walking 1344 kcal/
week with encouragement v 924 kcal/week with no encourage-
ment; P = 0.01).52 A further RCT (260 people in a primary care
setting) compared the additional offer of community walks (led by
lay people) versus advice alone.*® It found no significant difference
in physical activity at 12 months’ follow up (ARR for achieving at
least 120 minutes of moderate intensity activity a week +6%, 95%
Cl -5% to +16.4%). One RCT (299 office based civil servants) in a
workplace setting compared individual counselling tailored accord-
ing to the workers’ stage of change (7 sessions of 20 minutes each)
versus written information on lifestyle.*® It found that the interven-
tion significantly increased energy expenditure and cardiorespira-
tory fitness at 9 months compared with information only (difference
in energy expenditure: 176.2 kcal/day, 95% Cl60.6 kcal/day to
291.8 kcal/day; difference in submaximal heart rate: —4.7 beats/
minute, 95% Cl —7.4 beats/minute to —2.05 beats/minute).* It
found no significant difference in the proportion of people meeting
criteria for moderate intensity physical activity (OR 1.46, 95%
Cl0.76 to0 2.79).

Insufficient detail is available from these studies to judge the
potential harm of exercise counselling. In the RCT comparing
behavioural counselling with brief advice identified by the third
systematic review,*® 60% of participants experienced a muscu-
loskeletal event during the 2 years of the study.’® About half of
these required a visit to the physician. About 5% of all participants
were admitted to hospital for a suspected cardiovascular event. The
trial lacked a non-intervention control group. We found no evidence
that counselling people to increase activity levels increased adverse
events compared with no counselling.

Self reporting of effects by people in a trial, especially where
blinding to interventions is not possible (as is the case with advice or
encouragement), is a potential source of bias. Few studies conduct
intention to treat analyses, which may lead to an exaggeration of
the true effect of interventions. Methodological problems in RCTs
included in the third review included only moderate follow up rates,
highly motivated providers, differences in physical activity levels at
baseline between intervention groups, uncertain or low provided
adherence, inclusion of some counselling advice in usual care
control groups, and inadequate power to detect a clinically impor-
tant difference.*°

EXERCISE ADVICE IN WOMEN AGED OVER 80 YEARS

One RCT found that exercise advice increased physical activity in women
aged over 80 years and decreased the risk of falling.

Benefits:

We found no systematic review. One RCT (233 women > 80 years
old, conducted in New Zealand) compared four visits from a
physiotherapist who advised a course of 30 minutes of home based
exercises three times a week that was appropriate for the individual
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versus a similar number of social visits.>3 After 1 year, women who
had received physiotherapist visits were significantly more active
than women in the control group, and 42% were still completing the
recommended exercise programme at least three times a week.
The mean annual rate of falls in the intervention group was 0.87
compared with 1.34 in the control group, a difference of 0.47 falls
a year (95% Cl 0.04 falls/year to 0.90 falls/year).

Harms: No additional harms in the intervention group were reported.

Comment: None.

OPTION ADVICE ON A CHOLESTEROL LOWERING DIET

Systematic reviews have found that advice on eating a cholesterol
lowering diet (i.e. advice to reduce fat intake or increase the
polyunsaturated : saturated fatty acid ratio in the diet) leads to a small
reduction in blood cholesterol concentrations in the long term (> 6
months).
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Benefits: Effects on blood cholesterol: We found three systematic
reviews®545% and two subsequent RCTs®®®7 that reported bio-
chemical rather than clinical end points. None of the reviews
included evidence after 1996. One review (search date 1993)
identified five trials of cholesterol lowering dietary advice (principally
advice from nutritionists or specially trained counsellors) with follow
up for 9-18 months.?* It found a mean reduction in blood choles-
terol concentration in the intervention group of 0.22 mmol/L (95%
Cl 0.05 mmol/L to 0.39 mmol/L) compared with the control group.
There was significant heterogeneity (P < 0.02), with two outlying
studies — one showing no effect and one showing a larger effect.
This review excluded trials in people at high risk of heart disease.
Another systematic review (search date 1994) identified 13 trials of
more than 6 months’ duration and included people at high risk of
heart disease.'® It found that dietary advice reduced blood choles-
terol (mean reduction in blood cholesterol concentration with
advice 4.5%, 95% Cl 3.9% to 5.1%; given a mean baseline choles-
terol of 6.3 mmol/L, mean AR about 0.3 mmol/L). The third system-
atic review (search date 1996, 1 trial,58 76 people) found no
significant difference between brief versus intensive advice from a
general practitioner and dietician on blood cholesterol at 1 year.>®
The first subsequent RCT (186 men and women at high risk of
coronary heart disease) compared advice on healthy eating versus
no intervention. At 1 year it found no significant differences between
groups in total and low density lipoprotein cholesterol concentra-
tions for either sex, even though the reported percentage of energy
from fat consumed by both women and men in the advice group
decreased significantly compared with that reported by the women
and men in the control group.56 These results may reflect bias
caused by self reporting of dietary intake. The second RCT, in 531
men with hypercholesterolaemia (with and without other hyperlipi-
daemias) and fat intake of about 35%, compared dietary advice
aimed at reducing fat intake to 30% versus 26% versus 22%. All
interventions were similarly effective for reducing fat intake (total fat
intake after intervention about 26% in all groups).57 Effects on
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clinical outcomes: We found two systematic reviews that reported
on morbidity and mortality.*®5° The first review (search date 1994)
compared 13 separate and single dietary interventions.® It found
no significant effect of dietary interventions on total mortality or
coronary heart disease mortality (total mortality: OR0.93, 95%
C10.84 to 1.03; coronary heart disease mortality: OR 0.93, 95%
Cl10.82 to 1.06). However, it found a reduction in non-fatal myo-
cardial infarction (OR0.77, 95% CI0.67 to 0.90). The second
review (search date 1999, 27 studies including 40 intervention
arms, 30901 person years) found dietary advice to reduce or
modify dietary fat had no significant effect on total mortality or
cardiovascular disease mortality compared with no dietary advice
(total mortality: HR0.98, 95% CI0.86 to 1.12; cardiovascular
disease mortality: HR 0.98, 95% CI 0.77 to 1.07). However, dietary
advice significantly reduced cardiovascular disease events
(HR0.84, 95% C10.72 to 0.99).%° RCTs in which people were
followed for more than 2 years showed significant reductions in the
rate of cardiovascular disease events. The relative protection from
cardiovascular disease events was similar in both high and low risk
groups, but was significant only in high risk groups.

We found no evidence about harms.

The finding of a 0.2—0.3 mmol/L reduction in blood cholesterol in
the two systematic reviews accords with the findings of a meta-
analysis of the plasma lipid response to changes in dietary fat and
cholesterol.? The analysis included data from 244 published
studies (trial duration 1 day to 6 years), and concluded that adher-
ence to dietary recommendations (30% energy from fat, < 10%
saturated fat, and < 300 mg cholesterol/day) compared with aver-
age US dietary intake would reduce blood cholesterol by about 5%.

OPTION ADVICE ON REDUCING SODIUM INTAKE

One systematic review found that, compared with usual care, intensive
interventions to reduce sodium intake provided small reductions in blood
pressure, however effects on deaths and cardiovascular events are

unclear.

Benefits:

We found one systematic review (search date not reported).* The
review identified three RCTs in 2326 normotensive people, five RCTs
in 387 people with untreated hypertension, and three RCTs in 801
people with treated hypertension.61 Follow up ranged from 6
months to 7 years. The large, high quality RCTs compared intensive
behavioural interventions aimed at reducing salt intake (including
comprehensive dietary and behaviour change programmes, group
counselling sessions, newsletters, self assessment, goal setting,
food tasting, and recipes) versus control interventions that did not
promote salt reduction. In the included RCTs, outcomes were
inconsistently defined and reported. Overall, the RCTs reported no
significant difference in mortality between low salt and usual diet (4
RCTs; AR 8/1151 [0.69%] with low sodium v 9/1242 [0.72%] with
control; P=0.8). The review found no significant difference in
cardiovascular events between low sodium diet and usual diet (2
RCTs; AR 42/374 [11.2%] with low sodium v 51/374 [13.6%] with
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usual diet; P =0.3). It found that advice to reduce salt intake
significantly reduced systolic blood pressure and reduced diastolic
blood pressure at 13-60 months compared with control, although
the reduction in diastolic pressure was not statistically significant (4
RCTs, 2347 people; reduction in systolic blood pressure: 1.1 mm
Hg, 95% Cl 1.8 mm Hg to 0.4 mm Hg; reduction in diastolic blood
pressure: +0.6 mm Hg, 95% Cl +1.5 mm Hg to —-0.3 mm Hg). The
degree of reduction in sodium intake was not related to change in
blood pressure. The review found no significant difference between
treatments for systolic or diastolic blood pressure at 7 years but may
have lacked power to detect a clinically important difference (1 RCT,
128 normotensive people, change in systolic blood pressure:
-1.6 mm Hg with low salt diet v +2.20 mm Hg with usual diet;
P = 0.07; change in diastolic blood pressure: —=7.5 mm Hg with low
salt diet v -5.3 mm Hg with usual diet; P = 0.1). One large RCT
identified by the review found that low salt diet advice significantly
improved maintenance of blood pressure control after antihyperten-
sive treatment medications were stopped compared with usual diet
(1 RCT, 975 people, combined outcome of high blood pressure or
restarting treatment or clinical cardiovascular event: RR 0.83, 95%
Cl0.75 t0 0.92).
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Harms: None reported.
Comment: None.

LIFESTYLE INTERVENTIONS FOR SUSTAINED WEIGHT
LOSS

Two large RCTs found that weight loss advice resulted in greater weight
loss than no advice. One RCT found that cognitive behavioural therapy
was more effective than usual care in promoting weight loss. Systematic
reviews found that using behavioural therapy to support advice on diet
and exercise is probably more effective in achieving weight loss than diet
advice alone. One systematic review found limited evidence that partial
meal replacement plans reduced weight loss at 1 year compared with
reduced calorie diet in people who completed the treatment.

Benefits:  We found four systematic reviews®2-%° and 21 additional RCTs (see
table 1, p 110).5686 The first systematic review (search date 1995)
identified one relevant RCT that found that the combination of diet
and exercise in conjunction with behavioural therapy produced
significantly greater weight loss than dietalone at 1year (mean
weight loss: 7.9 kg with diet plus exercise plus behavioural therapy
v 3.8kg with dietalone; significance result not reported).®? The
second systematic review (search date 1997, 3 RCTs) found that
diet supported by behavioural therapy was more effective than
diet alone at 1 year.®® The third systematic review of the detection,
prevention, and treatment of obesity (search date 1999) included
eight RCTs comparing dietary prescriptions versus exercise, coun-
selling, or behavioural therapy for the treatment of obesity, and
three RCTs comparing dietary counselling alone versus no interven-
tion. In both comparisons, initial weight loss was followed by gradual
weight regain once treatment had stopped (mean difference in
weight change at least 2 years after baseline, 2—-6 kg with dietary
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prescription v 2—-4 kg with dietary counselling).®* The fourth system-
atic review (search date 2001, 6 RCTs, 487 people, 75% women,
24% with diabetes) found that partial meal replacement plans (see
glossary, p 105) significantly increased weight loss at 1 year com-
pared with a reduced calorie diet (weight loss for 219 completers,
fixed effects model: 7.31kg with partial meal v 2.61kg with
reduced calorie; P = 0.001).%® However, results should be inter-
preted with caution, because of the high rate of withdrawal (47%
with partial meal v 64 % with reduced calorie; P for differ-
ence =0.001) and significant heterogeneity among RCTs
(P <0.005). The additional RCTs are summarised in table 1, p 110.
Two large RCTs found that weight loss advice resulted in greater
weight loss than no advice.®®"® One RCT found that cognitive
behavioural therapy significantly increased weight loss compared
with usual care at 1 year.85 The heterogeneity of interventions used
in the additional RCTs makes comparison of trials difficult, but no
major differences were found among the various weight loss
programmes.

The systematic reviews and RCTs provided no evidence about
harms.

In one RCT (78 obese women), the withdrawal rate for a diet
programme was 41% compared with 8% in a non-diet control.”®

OPTION LIFESTYLE INTERVENTIONS FOR MAINTAINING WEIGHT

LOSS

One systematic review and additional RCTs found that most types of
maintenance strategy result in smaller weight gains or greater weight
losses compared with no contact. Strategies that involve personal
contact with a therapist, family support, walking training programmes, or
multiple interventions, or are weight focused, seem most effective.

Benefits:

We found one systematic review®® and nine additional RCTs.8"~%%

The systematic review (search date 1995, 21 studies) compared
different types and combinations of interventions. It found that
increased contact with a therapist in the long term produced
smaller weight gain or greater weight loss, and that additional self
help peer groups, self management techniques, or involvement of
the family or spouse may increase weight loss. The largest weight
loss was seen in programmes using multiple strategies. Two addi-
tional small RCTs (102 people®” and 100 people in two trials®?)
assessed simple strategies without face to face contact with a
therapist. Frequent telephone contacts, optional food provision,
continued self monitoring, urge control, or relapse prevention did
not reduce the rate of weight regain. One small RCT (117 people)
found that telephone contacts plus house visits did reduce the rate
of weight regain compared with no intervention (3.65kg with
telephone contacts plus house visits v 6.42 kg with no intervention;
P = 0.048).88 One further small RCT (80 obese women) found no
difference in weight change at 1 year between participants offered
relapse prevention training or problem solving compared with no
further contact.®®> One RCT (82 women) compared two walking
programmes (4.2 or 8.4 MJ/week) plus diet counselling versus diet
counselling alone after a 12 week intensive weight reduction
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programme.92 Both walking programmes reduced weight regain at
1 year (reduction in weight gain compared with dietary counselling
alone 2.7 kg, 95% Cl 0.2 kg to 5.2 kg with low intensity programme
and 2.6 kg, 95% CI 0 kg to 5.1 kg with high intensity programme).
At 2 years, weight regain was not significantly different between
high intensity programme and control, but was reduced in the low
intensity group (reduction in weight gain 3.5 kg, 95% Cl 0.2 kg to
6.8 kg with low intensity programme and +0.2 kg, 95% Cl -3.1 kg
to +3.6 kg with high intensity programme). One additional small
RCT (67 people) found that people on a weight focused programme
maintained weight loss better than those on an exercise focused
programme (weight gain 0.8 kg with weight focused programme v
4.4 kg with exercise focused programme; P < 0.01).8° One 5 year
RCT (489 menopausal women) compared behavioural intervention
in two phases aimed at lifestyle changes in diet and physical activity
with lifestyle assessment. People in the intervention group were
encouraged to lose weight during the first 6 months (phase ), and
thereafter maintain this weight loss for a further 12 months (phase
I). The intervention resulted in weight loss compared with control
during the first 6 months (-8.91b [-4.0 kg] with intervention v
—0.81b [-0.4 kg] with control; P < 0.05), most of which was sus-
tained over phase Il (-6.7 Ib [-3.0 kg] with intervention v -0.6 Ib
[-0.3kg] with control; P < 0.05).%° One RCT (90 obese men)
compared the effects of walking, resistance training of moderate
dose at 6 months, and no increase in exercise control after a
2 month weight loss programme with a very low energy diet.®® It
found no significant difference in long term weight maintenance
between walking and resistance training programmes and control at
23 months (adjusted mean difference in weight compared with
control: +0.8 kg with walking, 95% Cl -4.0 kg to +5.6 kg v—0.5 kg
with resistance, 95% Cl -5.0 kg to +4.0 kg; P between interven-
tions = 0.8). There was poor adherence to prescribed exercise
(82% with walking v 66% with resistance).®®> One RCT (122 over-
weight men and women, 101 analyzed) compared the effects of a
weight maintenance programme conducted in person (frequent
support or minimal support) or over the Internet for 1 year, after a
6 month weight loss programme.®* It found significantly less weight
loss with Internet support compared with in person support (weight
loss: —5.7 kg with Internet support v —10.4 kg with minimal in
person support v -10.4kg with frequent in person support;
P < 0.05).%

We found no direct evidence that interventions designed to main-
tain weight loss are harmful.

Weight regain is common. The resource implication of providing
long term maintenance of any weight loss may be a barrier to the
routine implementation of maintenance programmes. One RCT
(122 obese people) comparing in person and Internet support for
weight maintenance, found attrition rates of 18% after 6 months
and 24% after 18 months.%*
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Changing behaviour
LIFESTYLE ADVICE TO PREVENT WEIGHT GAIN

One small RCT found that low intensity education plus a financial
incentive increased weight loss compared with no treatment. A second
RCT found no significant effect on prevention of weight gain from a postal
newsletter with or without a linked financial incentive compared with no
contact. One RCT found that lifestyle advice prevented weight gain in
perimenopausal women compared with assessment alone. One small RCT
comparing a nutrition course for female students with no nutrition course
found no significant increase in weight from baseline in either group at 1
year.

Benefits: We found three systematic reviews (search dates 1995,62 199963
and not reported®®) that included the same two RCTs®"°8 and two
subsequent RCTs.?%1%° The first RCT (219 people) compared low
intensity education with a financial incentive to maintain weight
versus an untreated control group. It found significantly greater
average weight loss in the intervention group than in the control
group (-0.95kg with intervention v -0.14kg with control;
P =0.03).%" The second RCT (228 men and 998 women) com-
pared a monthly newsletter versus the newsletter plus a lottery
incentive versus no contact. There was no significant difference in
weight gain after 3 years between the groups (1.6 kg with newslet-
ter v 1.5 kg with newsletter plus lottery incentive v 1.8 kg with no
contact).®® The first subsequent RCT (535 perimenopausal women)
found that lifestyle advice reduced weight gain over 2 years com-
pared with assessment alone (weight gain 0.5 kg with advice v
11.5 kg with assessment alone).®® The second small subsequent
RCT (40 female students, 33 analyzed) compared the effects of a
one semester nutrition course (4 months) with no such course.°
It found no significant change from mean baseline weight in either
group 1year after the end of intervention (66.7 kg at baseline to
67.7 kg at 1year with course v 65.7 kg at baseline to 68.9 kg at
1 year with no course).

Harms: None reported.

Comment: None.

TRAINING HEALTH PROFESSIONALS IN PROMOTING
WEIGHT LOSS

One systematic review of poor quality RCTs provided insufficient evidence
on the sustained effect of interventions to improve health professionals’
management of obesity. One subsequent cluster RCT found limited
evidence that training for primary care doctors in nutrition counselling
plus a support programme reduced body weight of the people in their
care over 1year compared with usual care.

Benefits: We found one systematic review (search date 2000, 18 RCTs, 8
with follow up > 1 year)*°* and one subsequent cluster RCT.2%? The
studies in the review were heterogeneous and poor quality.'%* The
subsequent cluster RCT (1162 people registered with 45 primary
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care doctors) compared nutrition counselling training plus a support
programme for primary care doctors versus usual care (see com-
ment below).1%% The nutrition supported intervention compared
with usual care increased weight loss at 1 year (additional weight
loss 2.3 kg; P < 0.001).

Harms: None reported.

Comment: In the subsequent RCT, the doctors were randomly allocated to
training but the analysis of results was based on the people in the
care of those doctors. %2 No allowance was made for cluster bias.
This increases the likelihood that the additional weight loss could

have occurred by chance.

GLOSSARY

Behavioural choice therapy A cognitive behavioural intervention based on a
decision making model of women’s food choice. This relates situation specific
eating behaviour to outcomes and goals using decision theory. The outcomes and
goals governing food choice extend beyond food related factors to include self
esteem and social acceptance.

Coghnitive behavioural programme Traditional cognitive behavioural topics (e.g.
self monitoring, stimulus control, coping with cravings and high risk situations,
stress management, and relaxation techniques) along with topics of particular
importance to women (e.g. healthy eating, weight management, mood manage-
ment, and managing work and family).

Motivational interviewing A goal directed counselling style that helps participants
to understand and resolve areas of ambivalence that impede behavioural change.
Partial meal replacement plan A programme that prescribes a low energy
(between 800-1600 kcal/day) diet, where one or two daily meals are replaced by
commercially available, energy reduced products that are fortified with vitamins
and minerals, and remaining meals consist of normal food.

Standard behavioural therapy A behavioural weight management programme
that incorporates moderate calorie restriction to promote weight loss.

Substantive changes

Advice to quit smoking One RCT added;’ categorisation unchanged.

Nicotine replacement Two RCTs added;***% categorisation unchanged but ben-
efits data enhanced.

High risk people One systematic review and two RCTs added;?%:31-34 categorisa-
tion unchanged but benefits and harms data enhanced.

Counselling Two RCTs added;*®4° categorisation unchanged.

Lifestyle interventions for sustained weight loss One systematic review®® and
four additional RCTs added;%38° categorisation unchanged but benefits data
enhanced.
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Key Messages

Non-drug treatments

m  Multidisciplinary interventions One systematic review and subsequent RCTs found that multidis-
ciplinary programmes reduced all cause mortality, all cause hospitalisations, and heart failure
hospitalisations compared with conventional care.

Exercise Two systematic reviews found that exercise training reduced death rates compared with
usual care but the reduction was not statistically significant in one review. Two systematic reviews
found that exercise training improved exercise performance compared with usual care.
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Drug treatments

Angiotensin converting enzyme inhibitors Systematic reviews and RCTs found that angjotensin
converting enzyme inhibitors reduced ischaemic events, mortality, and hospital admission for heart
failure compared with placebo. Relative benefits were similar in different groups of people, but
absolute benefits were greater in people with severe heart failure. For a report on studies comparing
angiotensin converting (ACE) inhibitors versus angiotensin Il receptor blockers (ARB) and the effects
of combined ACE inhibitors and ARBs see the section on angjotensin Il receptor blockers, p 7.

Angiotensin Il receptor blockers One systematic review found that angiotensin Il receptor blockers
reduced mortality and admission for heart failure compared with placebo in people with New York
Heart Association functional class II-IV heart failure, and were an effective alternative in people who
were intolerant to angiotensin converting enzyme inhibitors. One systematic review found no
significant difference between angiotensin Il receptor blockers and angiotensin converting enzyme
inhibitors in all cause mortality or hospital admission. One systematic review found that angiotensin
Il receptor blockers plus angjotensin converting enzyme inhibitors reduced cardiovascular mortality
and admission for heart failure compared with angjiotensin converting enzyme inhibitors alone.
Effects on all cause mortality remained uncertain.

Beta Blockers Systematic reviews found strong evidence that adding a beta blocker to an
angiotensin converting enzyme inhibitor decreased mortality and hospital admission in symptomatic
people with heart failure of any severity. Limited evidence from a subgroup analysis of one RCT found
no significant effect on mortality in black people.

Cardiac resynchronisation therapy One systematic review and one subsequent RCT found that
cardiac resynchronisation therapy improved functional capacity, reduced heart failure hospitalisa-
tion, and reduced all cause mortality compared with standard care.

Digoxin (improves morbidity in people already receiving diuretics and angiotensin convert-
ing enzyme inhibitors) One systematic review found that digoxin reduced hospitalisations and
clinical deterioration compared with placebo in people in sinus rhythm but found no significant
difference between digoxin and placebo for mortality.

Eplerenone (in people with myocardial infarction complicated by left ventricular dysfunction
and heart failure already on medical treatment) One large RCT in people with recent myocardial
infarction complicated by left ventricular dysfunction and clinical heart failure already on medical
treatment (which could include angiotensin converting enzyme inhibitors, angjotensin receptor
blockers, diuretics, beta blockers, or coronary reperfusion therapy) found that adding eplerenone (an
aldosterone receptor antagonist) reduced mortality compared with adding placebo.

Implantable cardiac defibrillators in people at high risk of arrhythmia One systematic review
found that implantable cardiac defibrillators reduced mortality in people with heart failure who have
experienced a near fatal ventricular arrythmia or are at high risk of sudden death. A second
systematic review found that implantable cardiac defibrillators reduced mortality in people with heart
failure due to non-ischaemic cardiomyopathy.

Spironolactone in people with severe heart failure One large RCT in people with severe heart
failure taking diuretics, angiotensin converting enzyme inhibitors, and digoxin found that adding
spironolactone reduced mortality after 2 years compared with adding placebo.

Amiodarone Systematic reviews found weak evidence that amiodarone may reduce mortality
compared with placebo. However, we were unable to draw firm conclusions about the effects of
amiodarone in people with heart failure.

Anticoagulation A preliminary report from one RCT found no significant difference between warfarin
and no antithrombotic treatment or between warfarin and aspirin in the combined outcome of death,
myocardial infarction, and stroke after 27 months. However, the RCT may have lacked power to
detect a clinically important difference. The effects of antiplatelet treatment in combination with
angiotensin converting enzymes requires further research.

Antiplatelet agents A preliminary report from one RCT found no significant difference between
aspirin and no antithrombotic treatment or between aspirin and warfarin in the combined outcome
of death, myocardial infarction, and stroke after 27 months. However, the RCT may have lacked
power to detect a clinically important difference. The effects of antiplatelet treatment in combination
with angjotensin converting enzymes requires further research.
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m  Calcium channel blockers One systematic review found no significant difference in mortality
between second generation dihydropyridine calcium channel blockers and placebo. RCTs comparing
other calcium channel blockers versus placebo also found no evidence of benefit. Calcium channel
blockers have been found to exacerbate symptoms of heart failure or increase mortality after
myocardial infarction in people who also have pulmonary congestion or left ventricular dysfunction.

®  Non-amiodarone antiarrhythmic drugs Evidence extrapolated from one systematic review in
people treated after a myocardial infarction suggested that other antiarrhythmic drugs (apart from 3
blockers) may have increased mortality in people with heart failure.

m  Positive inotropes (other than digoxin) RCTs in people with heart failure found that positive
inotropic drugs other than digoxin (ibopamine, milrinone, and vesnarinone) increased mortality over
6-11 months compared with placebo. One systematic review in people with heart failure found that
intravenous adrenergic inotropes non-significantly increased mortality compared with placebo or
control, and found insufficient evidence about effects on symptoms. It suggested that their use may
not be safe.

High risk people: ACE inhibitors

®  Angiotensin converting enzyme inhibitors in people with asymptomatic left ventricular
dysfunction or other risk factors RCTs in people with asymptomatic left ventricular systolic
dysfunction found that angiotensin converting enzyme inhibitors delayed the onset of symptomatic
heart failure, reduced cardiovascular events, and improved long term survival compared with
placebo.

Diastolic heart failure

m  Angiotensin Il receptor blockers One RCT found that candesartan, an angiotensin Il receptor
blocker, reduced the combined outcome of cardiovascular death or hospital admission for heart
failure compared with placebo, although the difference was not significant. It found no significant
difference in cardiovascular death between the two groups, but found that candesartan reduced
hospital admission compared with placebo.

m  Other treatments We found no RCTs examining effects of other treatments in people with diastolic
heart failure.

DEFINITION Heart failure occurs when abnormality of cardiac function causes failure of the heart to pump blood
at a rate sufficient for metabolic requirements under normal filling pressure. It is characterised
clinically by breathlessness, effort intolerance, fluid retention, and poor survival. Fluid retention and
the congestion related to this can often be relieved with diuretic therapy. However, generally diuretic
therapy should not be used alone and, if required, it should be combined with the pharmacological
therapies outlined in this chapter. Heart failure can be caused by systolic or diastolic dysfunction and
is associated with neurohormonal changes.* Left ventricular systolic dysfunction (LVSD) is defined as
a left ventricular ejection fraction below 0.40. It may be symptomatic or asymptomatic. Defining and
diagnosing diastolic heart failure can be difficult. Recently proposed criteria include: (1) clinical
evidence of heart failure; (2) normal or mildly abnormal left ventricular systolic function; and (3)
evidence of abnormal left ventricular relaxation, filling, diastolic distensibility, or diastolic stiffness.?
However, assessment of some of these criteria is not standardised.

INCIDENCE/ Both the incidence and prevalence of heart failure increase with age. Studies of heart failure in the
PREVALENCE USA and Europe found that under 65 years of age the annual incidence is 1/1000 for men and
0.4/1000 for women. Over 65 years of age, the annual incidence is 11/1000 for men and 5/1000
for women. Under age 65 years the prevalence of heart failure is 1/1000 for men and 1/1000 for
women; over age 65 years the prevalence is 40/1000 for men and 30/1000 for women.® The
prevalence of asymptomatic LVSD is 3% in the general population.*-® The mean age of people with
asymptomatic LVSD is lower than that for symptomatic individuals. Both heart failure and asympto-
matic LVSD are more common in men.*® The prevalence of diastolic heart failure in the community
is unknown. The prevalence of heart failure with preserved systolic function in people in hospital with
clinical heart failure varies from 13-74%.7'2 Fewer than 15% of people with heart failure under 65
years have normal systolic function, whereas the prevalence is about 40% in people over 65 years.”

AETIOLOGY/ Coronary artery disease is the most common cause of heart failure.® Other common causes include

RISK FACTORS hypertension and idiopathic dilated congestive cardiomyopathy. After adjustment for hypertension,
the presence of left ventricular hypertrophy remains a risk factor for the development of heart failure.
Other risk factors include cigarette smoking, hyperlipidaemia, and diabetes mellitus.* The common
causes of left ventricular diastolic dysfunction are coronary artery disease and systemic hypertension.
Other causes are hypertrophic cardiomyopathy, restrictive or infiltrative cardiomyopathies, and
valvular heart disease.®
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PROGNOSIS

The prognosis of heart failure is poor, with 5 year mortality ranging from 26-75%.% Up to 16% of
people are readmitted with heart failure within 6 months of first admission. In the USA, heart failure
is the leading cause of hospital admission among people over 65 years of age.> In people with heart
failure, a new myocardial infarction increases the risk of death (RR 7.8, 95% Cl 6.9 to 8.8). About a
third of all deaths in people with heart failure are preceded by a major ischaemic event.® Sudden
death, mainly caused by ventricular arrhythmia, is responsible for 25-50% of all deaths, and is the
most common cause of death in people with heart failure.’® The presence of asymptomatic LVSD
increases an individual’s risk of having a cardiovascular event. One large prevention trial found that
the risk of heart failure, admission for heart failure, and death increased linearly as ejection fraction
fell (for each 5% reduction in ejection fraction: RR for mortality 1.20, 95% Cl 1.13 to 1.29; RR for
hospital admission 1.28, 95% Cl 1.18 to 1.38; RR for heart failure 1.20, 95% Cl 1.13 to 1.26).* The
annual mortality for people with diastolic heart failure varies in observational studies (1.3-17.5%).7
Reasons for this variation include age, the presence of coronary artery disease, and variation in the
partition value used to define abnormal ventricular systolic function. The annual mortality for left
ventricular diastolic dysfunction is lower than that found in people with systolic dysfunction.t*

AIMS OF
INTERVENTION

To relieve symptoms; to improve quality of life; to reduce morbidity and mortality; with minimum
adverse effects.

OUTCOMES

Functional capacity (assessed by the New York Heart Association functional classification® or more
objectively by using standardised exercise testing or the 6 minute walk test);*? quality of life
(assessed with questionnaires); 3 mortality; adverse effects of treatment. Proxy measures of clinical
outcome (e.g. left ventricular ejection fraction and hospital readmission rates) are used only when
clinical outcomes are unavailable.

METHODS

Clinical Evidence search and appraisal February 2005. Generally, RCTs with fewer than 500 people
have been excluded because of the number of large RCTs available. If for any comparison very large
RCTs exist then much smaller RCTs have been excluded, even if they have more than 500 people.

What are the effects of non-drug treatments?

MULTIDISCIPLINARY INTERVENTIONS

One systematic review and subsequent RCTs found that multidisciplinary programmes
reduced all cause mortality, all cause hospitalisations, and heart failure hospitalisations
compared with conventional care.

Benefits:

We found two systematic reviews (search date 2003, 29 RCTs, 5039 people;** and
search date 2003, 27 RCTs*®) and one subsequent RCT.*® The first systematic review
analysed all types of interventions combined and also analysed interventions according
to type: multidisciplinary heart failure clinic; multidisciplinary team providing specialised
follow up in non-clinic setting; telephone follow up and attendance with primary care
physician if there is deterioration; and enhanced patient self care activities.** It found
that all types of intervention combined significantly reduced all cause mortality, all cause
hospitalisations, and heart failure hospitalisations compared with control (all cause
mortality: RR0.83, 95% CI0.70 to 0.99; all cause hospitalisations: RR 0.84, 95%
Cl 0.75 to 0.93; heart failure hospitalisations: RR 0.73, 95% Cl 0.66 to 0.82). It found
that a multidisciplinary team in either a clinic or non-clinic setting significantly reduced
all cause mortality, all cause hospitalisation, and heart failure hospitalisation (all cause
mortality: 12 RCTs, 2129 people; RR0.75, 95% CI 0.59 to 0.96; all cause hospitali-
sation: 14 RCTs; RR 0.81, 95% CI 0.71 to 0.92; heart failure hospitalisation: 9 RCTs;
RR0.74, 95% Cl1 0.63 to 0.87). Statistically significant heterogeneity was found for all
cause hospitalisations (P < 0.01) but not for all cause mortality (P = 0.15) or heart
failure hospitalisation (P = 0.36). It found that strategies employing telephone follow up
significantly reduced heart failure hospitalisations but not all cause mortality or all cause
hospitalisations (heart failure hospitalisations: 6 RCTs; RR 0.75, 95% CI 0.57 to 0.99;
all cause mortality: 7 RCTs, 1193 people; RR0.91, 95% CI 0.67 to 1.29; all cause
hospitalisations: 6 RCTs; RR 0.98, 95% CI 0.80 to 1.20). The second systematic review
identified one RCT that was not included in the first review (see comment below).® The
RCT (1518 people) found that frequent telephone follow up providing education,
counselling and monitoring to enhance self care, timely medical visits, diet, and
compliance with drug treatment significantly reduced a combined outcome of heart
failure hospitalisation or death, heart failure hospitalisation alone, and all cause hospital
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admission compared with control (heart failure hospitalisation or death: 26.3% with
intervention v 31% with control; P = 0.02; heart failure hospitalisation: 16.8% with
intervention v 22.3% with control; P = 0.005; all cause hospital admission: 34.3% with
intervention v 39.1% with control; P = 0.05).1® The duration of follow up was 1.2 years.
The subsequent RCT (a non-selected group of 338 people hospitalised for heart failure)
found that a discharge and outpatient management programme conducted at three
tertiary referral centres significantly reduced readmission or death and increased the
time to these events compared with control after a median follow up of 509 days (AR of
readmission or death per 100 person years of observation: 70 with intervention v 117
with control; ARR 47%, 95% Cl 29% to 65%; time to event; P < 0.001).%6 It found that
the intervention significantly reduced all cause readmission, heart failure admission, and
death compared with control (events per 100 person years; AR for all cause readmis-
sion: 31 with intervention v 47 with control; ARR 16%, 95% Cl 4% to 28%; heart failure
admission: 18 per year with intervention v 37 with control; ARR 19%, 95% Cl 0.09% to
29%; death: 14 per year with intervention v 24 per year with control; ARR 10%, 95%
C10.02% to 0.18%). It found that the intervention significantly improved quality of life at
1 year compared with control (Minnesota living with heart failure questionnaire®, range
0 to 105, higher scores indicate worse quality of life, 220 people analysed, baseline
score 51.6 and 51.9 for treatment groups: 28.9 with intervention v 35.5 with control;
P =0.01).

The reviews and subsequent RCT did not report on harms (see comment below).**6

The second systematic review (search date 2003) appeared to count follow up reports
of included RCTs and studies reporting combinations of included RCTs as separate
studies, and so results from meta-analyses were not reported for this review.'® The RCTs
of multidisciplinary treatment were generally small, involving highly selected patient
populations. Many lasted less than 6 months and were usually carried out in academic
centres, and so the results may not generalise to longer term outcomes based in smaller
community centres. The reviews have suggested that disease management pro-
grammes may reduce mortality, all cause hospitalisations, and heart failure hospitali-
sations. Larger, multicentre studies are required to confirm the benefits of heart failure
management programmes.

EXERCISE

Two systematic reviews found that exercise training reduced death rates compared with
usual care but the reduction was not statistically significant in one review. Two systematic
reviews found that exercise training improved exercise performance compared with usual

care.

Benefits:

Exercise versus usual care: We found three systematic reviews (search date not
reported, 9 RCTs, 801 people;*” search date 2001, 29 parallel group or crossover
RCTs;*8 and search date 2003, 30 parallel group RCTs plus one crossover RCT%). The
reviews reported different outcomes. The first review found that exercise training (to
60-80% of peak heart rate or peak oxygen consumption) significantly reduced death
rate and the combined outcome of death or hospital admission compared with usual
care® (death: HR 0.65, 95% Cl0.46 to 0.92; death or admission: HR0.72, 95%
Cl10.56 to 0.93).17 The second review included all but one of the RCTs in the first
review.'8 It found that exercise significantly increased exercise duration and distance on
the 6 minute walk compared with no exercise (WMD for increase in exercise duration: 15
RCTs, 510 people; 2.38 minutes, 95% Cl 2.85 minutes to 1.92 minutes; WMD for
increase in distance: 8 RCTs, 282 people; 40.9 metres, 95% Cl 64.7 metres to 17.1
metres). Most RCTs in the second review'8 were also included in the third review.® In the
third systematic review follow up among RCTs ranged from 4 to 192 weeks; about half
of the RCTs included follow up for 3 months or less. It found no significant difference in
events (including hospitalisation causing temporary or permanent withdrawal from
exercise) or deaths during exercise training or during the mean 5.9 months of follow up
compared with control (events: 14 parallel group RCTs, 1197 people; 30/622 [4.8%]
with exercise v 34/575 [5.9%] with control; OR 0.83, 95% CI 0.50 to 1.39; deaths:
26/622 [5.8%] with exercise v 41/575 [7.1%] with control; OR0.71, 95% Cl 0.37 to
1.02).
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The first and second systematic reviews did not report on adverse effects of exercise
training.*”8 The third review found no reports of deaths that were directly related to
exercise during more than 60 000 people hours of exercise training.*®

Individual studies were small, involved highly selected patient populations, and were
carried out in well resourced academic centres. The results may not generalise to
smaller community centres. The specific form of exercise training varied among studies,
and the relative merits of each strategy are unknown. The studies generally lasted less
than 1 year, and long term effects are unknown. A large RCT over a longer period of time
is required to assess further the clinical benefits of exercise training.

o]V 23][o]\'W What are the effects of drug and invasive treatments?

T ANGIOTENSIN CONVERTING ENZYME INHIBITORS

Systematic reviews and RCTs found that angiotensin converting enzyme inhibitors reduced
ischaemic events, mortality, and hospital admission for heart failure compared with placebo.
Relative benefits were similar in different groups of people, but absolute benefits were
greater in people with severe heart failure. For a report on studies comparing angiotensin
converting (ACE) inhibitors versus angiotensin Il receptor blockers (ARB) and the effects of
combined ACE inhibitors and ARBs see the section on angiotensin Il receptor blockers, p 7.

Benefits:

Angiotensin converting enzyme (ACE) inhibitors versus placebo: We found two
systematic reviews (search dates 19942° and not reported®!) of ACE inhibitors versus
placebo in heart failure. The first review (32 RCTs, duration 3-42 months, 7105 people,
New York Heart Association functional class Il or IV®) found that ACE inhibitors
significantly reduced mortality compared with placebo (611/3870 [16%] with ACE
inhibitors v 709/3235 [22%)] with placebo; ARR 6%, 95% Cl 4% to 8%; OR0.77, 95%
Cl0.67 to 0.88).2° Relative reductions in mortality were similar in different subgroups
(stratified by age, sex, cause of heart failure, and New York Heart Association functional
class). The second review (5 RCTs, 12 763 people with left ventricular dysfunction or
heart failure of mean duration 35 months) analysed long term results from large RCTs
that compared ACE inhibitors versus placebo.?! Three RCTs examined effects of ACE
inhibitors in people for 1 year after myocardial infarction. In these three postinfarction
trials (5966 people), ACE inhibitors compared with placebo significantly reduced
mortality (702/2995 [23.4%] with ACE inhibitors v 866/2971 [29.1%] with placebo;
OR0.74, 95% CIl 0.66 to 0.83), readmission for heart failure (355/2995 [11.9%] with
ACE inhibitors v 460/2971 [15.5%)] with placebo; OR 0.73, 95% Cl 0.63 to 0.85), and
reinfarction (324/2995 [10.8%] with ACE inhibitors v 391/2971 [13.2%] with placebo;
OR 0.80, 95% CI 0.69 to 0.94). For all five trials, ACE inhibitors compared with placebo
significantly reduced mortality (1467/6391 [23.0%] with ACE inhibitors v 1710/6372
[26.8%] with placebo; OR 0.80, 95% CI 0.74 to 0.87), reinfarction (571/6391 [8.9%]
with ACE inhibitors v 703/6372 [11.0%] with placebo; OR 0.79, 95% CI 0.70 to 0.89),
and readmission for heart failure (876/6391 [13.7%] with ACE inhibitors v 1202/6372
[18.9%] with placebo; OR 0.67, 95% Cl 0.61 to 0.74). The relative benefits began soon
after the start of treatment, persisted in the long term, and were independent of age,
sex, and baseline use of diuretics, aspirin, and beta blockers. Although there was a trend
toward greater relative reduction in mortality or readmission for heart failure in people
with lower ejection fraction, benefit was apparent over the range examined. Dose: We
found one large RCT (3164 people with New York Heart Association functional class II-IV
heart failure), which compared low dose lisinopril (2.5 or 5.0 mg/day) versus high dose
lisinopril (32.5 or 35.0 mg/day).?? It found no significant difference in mortality (717/
1596 [44.9%] with low dose v 666/1568 [42.5%] with high dose; ARR 2.4%, Cl not
reported; HR 0.92, 95% CI1 0.80 to 1.03; P = 0.128), but found that high dose lisinopril
reduced the combined outcome of death or hospital admission for any reason (events:
1338/1596 [83.8%] with low dose v 1250/1568 [79.7%] with high dose; ARR 4.1%, CI
not reported; HR 0.88, 95% CI 0.82 to 0.96) and reduced admissions for heart failure
(admissions: 1576/1596 [98.7%] with low dose v 1199/1568 [76.5%] with high dose;
ARR 22.2%, Cl not reported; P = 0.002). Comparison of different ACE inhibitors:
The first systematic review found similar benefits with different ACE inhibitors.?°
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The main adverse effects in large RCTs were cough, hypotension, hyperkalaemia, and
renal dysfunction. Compared with placebo, ACE inhibitors increased cough (37% with
ACE inhibitor v 31% with placebo; ARI 7%, 95% Cl 3% to 11%; RR 1.23, 95% Cl 1.11 to
1.35) and dizziness or fainting (57% with ACE inhibitor v 50% with placebo; ARI 7%, 95%
CI3%to 11%; RR 1.14,95% Cl 1.06 to 1.21), and increased creatinine concentrations
above 177 umol/L (10.7% with ACE inhibitor v 7.7% with placebo; ARl 3.0%, 95%
Cl0.6% to 6.0%; RR 1.38, 95% Cl 1.09 to 1.67) and increased potassium concentra-
tions above 5.5 mmol/L (AR 6.4% with ACE inhibitor v 2.5% with placebo; ARl 4%, 95%
Cl 2% to 7%; RR 2.56, 95% Cl 1.92 to 3.20).%3 Risk of angio-oedema was similar with
ACE inhibitors and placebo (3.8% with enalapril v 4.1% with placebo; ARI +0.3%, 95%
Cl—1.4% to +1.5%).% The trial comparing low versus high doses of lisinopril found that
most adverse effects were more common with high dose (dizziness: 12% with low dose
v 19% with high dose; hypotension: 7% with low dose v 11% with high dose; worsening
renal function: 7% with low dose v 10% with high dose; significant change in serum
potassium concentration: 7% with low dose v 7% with high dose; P values not reported),
although there was no difference in withdrawal rates between groups (18% discontinued
with low dose v 17% with high dose).?? The trial found that cough was less commonly
experienced with high dose than with low dose lisinopril (cough: 13% with low dose v
11% with high dose). We found one systematic review (search date 1999), which
specifically examined adverse effects of ACE inhibitors in people with heart failure.? It
found that ACE inhibitors significantly increased withdrawal because of adverse effects
compared with control (placebo or non-ACE inhibitor treatments) after about 2 years (22
RCTs, 9668 people; AR 13.8% with ACE inhibitor v 9.4% with control; RR 1.54, 95%
Cl1.30 to 1.83). ACE inhibitors significantly increased cough, hypotension, renal
dysfunction, dizziness, and impotence compared with control treatments (cough:
RR 3.19, 95% Cl2.22 to 4.57; hypotension: RR 1.95, 95% ClI 1.39 to 2.74; renal
dysfunction: RR 1.84, 95% CI 1.20 to 2.81,; dizziness: RR 1.60, 95% Cl 1.15 to 2.23;
impotence: RR 6.46, 95% Cl 1.14 to 36.58).

The relative benefits of ACE inhibitors were similar in different subgroups of people with
heart failure. Most RCTs evaluated left ventricular function by assessing left ventricular
ejection fraction, but some studies defined heart failure clinically, without measurement
of left ventricular function in people at high risk of developing heart failure (soon after
myocardial infarction). It is unclear whether there are additional benefits from adding
ACE inhibitor to antiplatelet treatment in people with heart failure (see antiplatelet
agents, p 17).

OPTION ANGIOTENSIN Il RECEPTOR BLOCKERS

One systematic review found that angiotensin Il receptor blockers reduced mortality and
admission for heart failure compared with placebo in people with New York Heart Association
functional class II-IV heart failure, and were an effective alternative in people who were
intolerant to angiotensin converting enzyme inhibitors. One systematic review found no
significant difference between angiotensin Il receptor blockers and angiotensin converting
enzyme inhibitors in all cause mortality or hospital admission. One systematic review found
that angiotensin Il receptor blockers plus angiotensin converting enzyme inhibitors reduced
cardiovascular mortality and admission for heart failure compared with angiotensin
converting enzyme inhibitors alone. Effects on all cause mortality remained uncertain.

Benefits:

Angiotensin Il receptor blockers versus placebo: We found one systematic review
(search date 2003, 24 RCTs, 38 080 people with New York Heart Association functional
class II-IV@®, follow up 4 weeks to 2.7 years).? It found that that angiotensin receptor
antagonists significantly reduced all cause mortality and heart failure hospitalisations
compared with placebo (all cause mortality: 9 RCTs, 4623 people; OR0.83, 95%
Cl0.69 to 1.00; heart failure hospitalisations: 3 RCTs, 2590 people; OR 0.64, 95%
Cl10.53 to 0.78). Angiotensin Il receptor blockers versus angiotensin converting
enzyme inhibitors: We found one systematic review (search date 2003, 8 RCTs, 5201
people with New York Heart Association functional class II-V, follow up 4 weeks to 2.7
years).?® It found no significant difference between angiotensin Il receptor blockers and
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angiotensin converting enzyme inhibitors for all cause mortality or heart failure hospi-
talisations (all cause mortality: OR 1.06, 95% CI 0.90 to 1.26; heart failure hospitali-
sations: 3 RCTs, 4310 people; OR0.95, 95% CI0.80 to 1.13). Angiotensin Il
receptor blockers plus angiotensin converting enzyme inhibitors versus
angiotensin converting enzyme inhibitors alone: We found two systematic reviews
(search date 2003, 7 RCTs, 8260 people with New York Heart Association functional
class -1V heart failure;?° search date 2003, 4 RCTs?%). The first systematic review found
that angiotensin Il receptor blockers plus angiotensin converting enzyme inhibitors
significantly reduced heart failure hospitalisations compared with angiotensin converting
enzyme inhibitors alone, but found no significant difference between treatments for all
cause mortality (heart failure hospitalisations: 4 RCTs, 8108 people; OR0.77, 95%
Cl0.69 to 0.87; all cause mortality: 7 RCTs, 8206 people; OR0.97, 95% CI 0.87 to
1.08).%5 The second systematic review?® (4 RCTs included in the first systematic
review,?® 7666 people) compared angiotensin Il receptor blockers plus angiotensin
converting enzyme inhibitors versus angiotensin converting enzyme inhibitors alone for
people taking and not taking beta blockers. Significant heterogeneity was found in the
meta-analysis of people taking beta blockers (see comment below).

Angiotensin Il receptor blockers versus placebo: The systematic review did not
report on harms.?® Angiotensin Il receptor blockers versus angiotensin converting
enzyme inhibitors: The systematic review did not report on harms.?® Angiotensin Il
receptor blockers plus angiotensin converting enzyme inhibitors versus
angiotensin converting enzyme inhibitors alone: The systematic reviews did not
report on harms.2526

Angiotensin Il receptor blockers plus angiotensin converting enzyme inhibitors
versus angiotensin converting enzyme inhibitors alone: The second systematic
review?® (4 RCTs included in the first systematic review,?®> 7666 people) compared
angiotensin 1l receptor blockers plus angiotensin converting enzyme inhibitors versus
angjotensin converting enzyme inhibitors alone for people taking and not taking beta
blockers. Meta-analysis found no significant difference between treatments for the
combined outcome of morbidity and mortality or mortality alone in people taking beta
blockers, however, studies were statistically heterogeneous with different directions of
effect (morbidity or mortality: 2 RCTs; OR 0.94, 95% Cl 0.82 to 1.10; mortality: 2 RCTs;
OR 1.08, 95% CI 0.90 to 1.29). The review found that angiotensin Il receptor blockers
plus angiotensin converting enzyme inhibitors significantly reduced the combined
outcome of morbidity and mortality compared with angjotensin converting enzyme
inhibitors alone in people not taking beta blockers but found no significant difference
between treatments for mortality (morbidity or mortality: 2 RCTs; OR 0.83, 95% C1 0.73
to 0.94; mortality: 2 RCTs; OR 0.93, 95% CI 0.81 to 1.06; no significant heterogeneity
in either analysis). The evidence suggests that in people who are intolerant of angj-
otensin converting enzyme inhibitors, an angjiotensin receptor antagonist would be as
useful in reducing mortality and morbidity. Furthermore, the evidence suggests that, for
patients with New York Heart Association functional class II-1V, an angiotensin receptor
antagonist should be added to therapy after angiotensin converting enzyme inhibition
and beta blocker therapy have been optimised to reduce further both mortality and
morbidity.

IERIT Posimive INOTROPIC AGENTS

One systematic review found that, in people in sinus rhythm with heart failure, digoxin
reduced clinical worsening of heart failure compared with placebo. RCTs in people with heart
failure found that positive inotropic drugs other than digoxin (ibopamine, milrinone, and
vesnarinone) increased mortality over 6-11 months compared with placebo. One systematic
review in people with heart failure found that intravenous adrenergic inotropes
non-significantly increased mortality compared with placebo or control, and found
insufficient evidence about effects on symptoms. It suggested that their use may not be

safe.
Benefits:

Digoxin: We found one systematic review (search date 2003, 13 RCTs with more than
7 weeks follow up, 7896 people in sinus rhythm).?” It found that digoxin significantly
reduced hospitalisations and reduced the deterioration in clinical status compared with
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placebo but found no significant difference between treatments for mortality (hospitali-
sations: 4 RCTs, 7262 people; OR 0.68, 95% Cl 0.61 to 0.75; clinical deterioration: 12
RCTs, 1096 people; OR0.31, 95% Cl10.21 to 0.43; mortality: 8 RCTs, 7756 people;
OR0.98, 95% CI 0.89 to 1.09). All but one of the RCTs included in the review followed
up people for 6 months or less. The largest RCT in the review, which dominated the
meta-analysis (6800 people, 88% male, mean age 64 years, New York Heart Associa-
tion functional class I-1ll@, 94% already taking angiotensin converting enzyme inhibi-
tors, 82% taking diuretics) compared blinded additional treatment with either digoxin or
placebo for a mean of 37 months.?® It found no significant difference between digoxin
and placebo in all cause mortality (1181/3397 [34.8%] with digoxin v 1194/3403
[35.1%)] with placebo; ARR +0.3%, 95% Cl —2.0% to +2.6%; RR 0.99, 95% Cl 0.93 to
1.06). It found that digoxin significantly reduced admission rates for heart failure over 37
months compared with placebo and reduced the combined outcome of death or hospital
admission caused by worsening heart failure (heart failure admissions: 910/3397 [27%]
with digoxin v 1180/3403 [35%] with placebo; ARR 8%, 95% Cl 6% to 10%; RR0.77,
95% Cl0.72 to 0.83; NNT13, 95% ClI10 to 17; death or hospital admission:
1041/3397 [31%] with digoxin v 1291/3403 [38%] for placebo; ARR 7.3%, 95%
Cl5.1% to 9.4%; RR0.81, 95% CI0.75 to 0.87). Other inotropic agents: One
non-systematic review (6 RCTs, 8006 people) of RCTs found that non-digitalis inotropes
increased mortality compared with placebo.’® The largest RCT in the review (3833
people with heart failure) found significantly increased mortality with vesnarinone 60 mg
daily compared with placebo over 9 months (292/1275 [23%] with vesnarinone v
242/1280 [19%)] with placebo; ARI 4%, 95% Cl 1% to 8%; RR 1.21, 95% CI 1.04 to
1.40).%° Another large RCT (1088 people with heart failure) found that milfinone
significantly increased mortality over 6 months compared with placebo (168/561 [30%]
with milrinone v 127/527 [24%] with placebo; ARl 6.0%, 95% Cl 0.5% to 12.0%;
RR 1.24, 95% Cl11.02 to 1.49).%° A third large RCT (1906 people with heart failure)
compared ibopamine versus placebo over 11 months.3! It found that ibopamine
significantly increased mortality compared with placebo (232/953 [25%] with
ibopamine v 193/953 [20%)] with placebo; RR 1.26, 95% Cl 1.04 to 1.53). The review
found that some RCTs reported improved functional capacity and quality of life, but this
was not consistent across all RCTs. One systematic review (search date 2000, 21 RCTs,
632 people) examined the use of intravenous inotropic agents that act through the
adrenergic pathway in people with heart failure.3? Sixteen RCTs (474 people) contrib-
uted data from acute invasive haemodynamic studies of symptomatically severe heart
failure, and five RCTs (158 people) were based on intermittent inotropic treatment in an
outpatient setting. Included RCTs were often small. It found 11 RCTs comparing inotropic
agents (including dobutamine, dopexamine, toborinone, and milrinone) versus placebo
or control. The review found that, compared with placebo or control, intravenous
inotropes that act through the adrenergic pathway tended to increase mortality, although
this did not reach significance (11 RCTs; OR 1.50, 95% Cl 0.51 to 3.92; absolute
numbers not reported). It reported that there were insufficient data to determine
whether symptoms improved (see comment below).

Digoxin: The systematic review did not report on harms.?” The largest RCT in the
systematic review (6800 people) found that significantly more people had suspected
digoxin toxicity in the digoxin group compared with placebo (11.9% with digoxin v 7.9%
with placebo; ARI 4.0%, 95% Cl 2.4% to 5.8%; RR 1.50, 95% CI 1.30 to 1.73).28 The
RCT found no significant difference between digoxin and placebo in the risk of ventricular
fibrillation or tachycardia (37/3397 [1.1%] with digoxin v 27/3403 [0.8%] with placebo;
ARl +0.3%, 95% Cl -0.1% to +1.0%; RR 1.37, 95% Cl1 0.84 to 2.24). It found that,
compared with placebo, digoxin significantly increased rates of supraventricular arrhyth-
mia (2.5% with digoxin v 1.2% with placebo; ARI 1.3%, 95% CI 0.5% to 2.4%; RR 2.08,
95% Cl 1.44 to 2.99) and second or third degree atrioventricular block (1.2% with
digoxin v 0.4% with placebo; ARl 0.8%, 95% Cl 0.2% to 1.8%; RR 2.93, 95% Cl 1.61 to
5.34). Other inotropic agents: Most RCTs found that inotropic agents other than
digoxin increased risk of death (see benefits above).
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Comment:

The systematic review on intravenous inotropic agents in people with heart failure
concluded that “intravenous inotropic agents acting through the adrenergic pathway are
often used in patients with worsening heart failure to achieve arbitrary haemodynamic
targets. Our analyses show that there is very little evidence that such treatment improves
symptoms or patient outcomes and may not be safe.”>?

IEEIT sera slockers

Systematic reviews found strong evidence that adding a beta blocker to an angiotensin
converting enzyme inhibitor decreased mortality and hospital admission in symptomatic
people with heart failure of any severity. Limited evidence from a subgroup analysis of one
RCT found no significant effect on mortality in black people.

Benefits:

10

We found two systematic reviews (search dates 2000%% and not reported®*) and two
subsequent RCTs3>3¢ of the effects of beta blockers in heart failure. In people with any
severity of heart failure: The first systematic review (22 RCTs, 10 315 people with
heart failure, most people receiving triple therapy, in particular angiotensin converting
enzyme inhibitors) found that beta blockers significantly reduced the risk of death and
hospital admission compared with placebo (death: 444/5273 [8.4%)] with beta blockers
v 624/4862 [12.8%] with placebo; OR 0.65, 95% Cl 0.53 to 0.80; hospital admissions:
540/5244 [10.3%] with beta blockers v 754/4832 [15.6%] with placebo; OR 0.64,
95% C10.53 to 0.79).22 This is equivalent to three fewer deaths and four fewer hospital
admissions per 100 people treated for 1 year. The results were consistent for selective
and non-selective beta blockers. Sensitivity analysis and funnel plots found that
publication bias was unlikely. In people with severe heart failure: The second
systematic review (4 RCTs, 635 people with class IV heart failure, on angiotensin
converting enzyme inhibitors and diuretic with or without digitalis) found that beta
blockers significantly reduced the risk of death compared with placebo (56/313 [17.9%)]
with beta blockers v 81/322 [25.1%] with placebo; RR 0.71, 95% Cl 0.52 to 0.96).3
The two subsequent RCTs compared beta blockers versus placebo in people with New
York Heart Association functional class Il or IV® heart failure.3>%¢ The first RCT (2289
people with class IV heart failure, who were euvolaemic [defined as the absence of rales
and ascites and the presence of no more than minimal peripheral oedema] and who had
an ejection fraction of < 25%, but were not receiving intensive care, iv vasodilators, or
positive inotropic drugs) compared carvedilol versus placebo over 10.4 months.® It was
stopped early because of a significant beneficial effect on survival that exceeded the
pre-specified interim monitoring boundaries. It found that beta blockers significantly
reduced mortality compared with placebo (130/1156 [11.2%] with beta blockers v
190/1133 [16.8%] with placebo; RR 0.65, 95% Cl 0.52 to 0.81) and the combined
outcome of death or hospital admission (425/1156 [36.8%] with beta blockers v
507/1133 [44.7%] with placebo; RR0O.76, 95% CI0.67 to 0.87). One subsequent
report from this RCT found that, compared with placebo, carvedilol significantly reduced
days in hospital for any reason or for heart failure compared with placebo (mean days in
hospital for any reason: 6.2 per person with carvedilol v 8.5 per person with placebo;
P = 0.0005; mean days in hospital for heart failure: 2.9 per person with carvedilol v 4.9
per person with placebo; P < 0.0001).3” Another report from this RCT examined the
short term risks of initiating carvedilol in severe heart failure.3® During the first 8 weeks
of treatment it found that, compared with placebo, carvedilol non-significantly reduced
mortality and the combined outcome of death or hospitalisation compared with placebo
(mortality: HR0.75, 95% Cl10.41 to 1.35; death or hospitalisation for any reason:
HR 0.85, 95% Cl 0.67 to 1.07). The second RCT compared bucindolol versus placebo
in people with severe heart failure (2708 people with class Ill or IV heart failure and
ejection fraction < 35%; about 70% of the people were white and 24% were black).3®
The RCT was stopped early because of accumulated evidence from other studies. It
found that death was more common with placebo, but the difference did not reach
significance (411/1354 [30.4%] with bucindolol v 449/1354 [33.1%] with placebo;
HR 0.90, 95% CI 0.78 to 1.02). The RCT found a significant interaction of treatment
effect with race (black v non-black people). There was no evidence of benefit in black
people (HR1.17, 95% CI0.89 to 1.53), although there was a significant effect for
non-black people (HR0.82, 95% CI 0.70 to 0.96).
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One systematic review (search date 2002, 9 RCTs, 14 594 people followed up for 6-24
months) assessed harms of beta blockers in people with heart failure.3° It found that
beta blockers reduced the risk of withdrawal from treatment, death, and worsening heart
failure compared with placebo (withdrawal: 16% with beta blocker v 18% with placebo;
RR 0.89, 95% CI 0.81 to 0.98; death: 13% with beta blockers v 17% with placebo;
RR0.73, 95% CI 0.62 to 0.85; worsening heart failure: 4 RCTs; RR 0.83, 95% CI 0.71
to 0.98). It found that beta blockers significantly increased dizziness and bradycardia
and non-significantly increased hypotension compared with placebo, but it found no
significant difference between treatments for fatigue (dizziness: 4 RCTs; RR 1.37, 95%
Cl1.09 to 1.71; bradycardia: 7 RCTs; RR 3.62, 95% Cl 2.48 to 5.28; hypotension: 7
RCTs; RR 1.41, 95% Cl 0.96 to 2.06; fatigue: 3 RCTs; RR 1.04, 95% CI 0.97 to 1.11).

Fears that beta blockers may cause excessive problems with worsening heart failure,
bradyarrhythmia, or hypotension have not been confirmed. Good evidence was found for
beta blockers in people with moderate symptoms (New York Heart Association functional
class Il or ll1®) receiving standard treatment, including angiotensin converting enzyme
inhibitors. The value of beta blockers is uncertain in heart failure with preserved ejection
fraction and in asymptomatic left ventricular systolic dysfunction. One recent RCT (1959
people) found that carvedilol reduced all cause mortality compared with placebo (AR for
death: 12% with carvedilol v 15% with placebo; HR0.77, 95% Cl 0.60 to 0.98) in
people with acute myocardial infarction and left ventricular ejection fraction 40% or
less.*® The RCTs of beta blockers have consistently found a mortality benefit, but it is not
clear whether this is a class effect. One recent small RCT (150 people) comparing
metoprolol versus carvedilol found some differences in surrogate outcomes, but both
drugs produced similar improvements in symptoms, submaximal exercise tolerance, and
quality of life.** Another recent RCT (3029 people) compared carvedilol versus meto-
prolol tartrate in people with heart failure.*? It found that carvedilol significantly reduced
all cause mortality compared with metoprolol (512/1511 [34%] with carvedilol v
600/1518 [40%] with metoprolol; HR0.83, 95% CI0.74 to 0.93). It found no
significant difference between groups for the composite outcome of mortality or all
cause admission (P = 0.122). The results of this RCT suggest that carvedilol extends
survival compared with metoprolol. However, potential limitations to this RCT were that
the target dose of metoprolol was less than usually suggested, and metoprolol was not
the long acting formulation used in a previous RCT®3 that had shown significant clinical
benefit. The results for non-black people were consistent between bucindolol and
carvedilol. The lack of observed benefit for black people in one RCT3® raises the
possibility that there may be race specific responses to pharmacological treatment for
cardiovascular disease. A recent meta-analysis (6 RCTs, 13 129 people) examined
whether beta blockers are as efficacious in people with heart failure with diabetes
mellitus as in those without.*® It found that overall mortality was significantly increased
in people with diabetes mellitus compared with people without diabetes mellitus,
regardless of treatment (RR1.25, 95% Cl1.15 to 1.36). Although beta blockers
significantly reduced mortality compared with placebo in people with diabetes (RR 0.84,
95% CI 0.73 t0 0.96), the magnitude of benefit was significantly less than that in people
who did not have diabetes mellitus (P = 0.023). A recent RCT (2128 elderly people with
heart failure, mean age 76 years, mean left ventricular ejection fraction 36%, 35% of
people had ejection fraction >35%) examined the effects of nebivolol in the elderly.** It
found that nebivolol significantly reduced the composite end point of all cause mortality
or cardiovascular hospital admission compared with placebo (31.1% with nebivolol v
35.3% with placebo; HR 0.86, 95% CI 0.74 to 0.99). It found no significant difference
between treatment in all cause mortality (15.8% with nebivolol v 18.1% with placebo;
HR 0.88, 95% CI0.71 to 1.08). The absence of a statistically significant effect of
nebivolol on death may have been due to the inclusion of many people with a left
ventricular ejection fraction above 35%.
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IEEET cALcium cHANNEL BLOCKERS

One systematic review found no significant difference in mortality between second
generation dihydropyridine calcium channel blockers and placebo. RCTs comparing other
calcium channel blockers versus placebo also found no evidence of benefit. Calcium channel
blockers have been found to exacerbate symptoms of heart failure or increase mortality
after myocardial infarction in people who also have pulmonary congestion or left ventricular

dysfunction.

Benefits:

Harms:

Comment:

Calcium channel blockers after myocardial infarction: See calcium channel block-
ers under acute myocardial infarction, p 01. Calcium channel blockers for other
heart failure: We found one systematic review (search date not reported, 18 RCTs,
3128 people with moderate to advanced heart failure for > 2 months) of second
generation dihydropyridine calcium channel blockers,*® one non-systematic review of all
calcium channel blockers (3 RCTs, 1790 people with heart failure),'® and one subse-
quent RCT.*® The systematic review found no significant difference in mortality (2 RCTs,
1603 people; OR0.94, 95% CI0.79 to 1.12; significant heterogeneity was found;
P = 0.48).%® The largest RCT in the non-systematic review'® (1153 people with New
York Heart Association functional class Il or IV®, left ventricular ejection fraction
< 0.30, using diuretics, digoxin, and angiotensin converting enzyme inhibitors) found no
significant difference between amlodipine and placebo on the primary combined end
point of all cause mortality and hospital admission for cardiovascular events over 14
months (222/571 [39%] with amlodipine v 246/582 [42%)] with placebo; ARR +3.4%,
95% Cl —2.3% to +8.8%; RR0.92, 95% CI0.79 to 1.06).*” Subgroup analysis of
people with primary cardiomyopathy found a significant reduction in mortality with
amlodipine (45/209 [22%)] with amlodipine v 74/212 [35%] with placebo; ARR 13%,
95% Cl 5% to 20%; RR 0.62, 95% Cl 0.43 to 0.85). There was no significant difference
in the group with heart failure caused by coronary artery disease. The second RCT (186
people, idiopathic dilated cardiomyopathy, New York Heart Association functional class
I-lIl) compared diltiazem versus placebo.'® It found no evidence of a difference in
survival between diltiazem and placebo in people who did not have a heart transplant,
although people on diltiazem had improved cardiac function, exercise capacity, and
subjective quality of life. The third RCT (451 people with mild heart failure, New York
Heart Association functional class Il or Ill) compared felodipine versus placebo.® It
found no significant effect. The subsequent RCT (2590 people with New York Heart
Association functional class II-IV heart failure, mean follow up of 1.5 years with
mibefradil and 1.6 years with placebo) found no significant difference in death rates
between mibefradil and placebo (350/1295 [27.0%] with mibefradil v 319/1295
[24.6%)] with placebo; RR 1.10, 95% Cl 0.96 to 1.25).46

Calcium channel blockers have been found to exacerbate symptoms of heart failure or
increase mortality after myocardial infarction in people who also have pulmonary
congestion or left ventricular dysfunction (see calcium channel blockers under acute
myocardial infarction, p 01).%° The subsequent RCT found that mibefradil increased risk
of death in people taking digoxin, class | or Il antiarrhythmics, amiodarone, or drugs
associated with torsade de pointes compared with placebo.*® The review found that
second generation dihydropyridine calcium channel blockers did not cause significant
adverse effects.*®

Many of the RCTs were underpowered and had wide confidence intervals. One RCT of
amlodipine in people with primary dilated cardiomyopathy is in progress.

OPTION ALDOSTERONE RECEPTOR ANTAGONISTS

One large RCT in people with severe heart failure taking diuretics, angiotensin converting
enzyme inhibitors, and digoxin found that adding spironolactone reduced mortality after 2
years compared with adding placebo. One large RCT in people with recent myocardial
infarction complicated by left ventricular dysfunction and clinical heart failure already on
medical treatment (which could include angiotensin converting enzyme inhibitors,
angiotensin receptor blockers, diuretics, beta blockers, or coronary reperfusion therapy)
found that adding eplerenone reduced mortality compared with adding placebo.

12
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Aldosterone receptor antagonists versus placebo: We found no systematic review
but found two RCTs.*&4° The first RCT (1663 people with heart failure, New York Heart
Association functional class Ill or IV®, left ventricular ejection fraction < 0.35, all taking
angiotensin converting enzyme inhibitors and loop diuretics, and most taking digoxin)
compared spironolactone 25 mg daily versus placebo.*® The trial was stopped early
because spironolactone significantly reduced all cause mortality compared with placebo
after 2 years (mortality: 284/822 [35%] with spironolactone v 386/841 [46%] with
placebo; ARR 11%, 95% Cl 7% to 16%; RR0.75, 95% Cl 0.66 to 0.85; NNT9, 95%
CI 6 to 15). The second RCT compared eplerenone (a selective aldosterone receptor
antagonist) versus placebo in people found to have left ventricular dysfunction (ejection
fraction of <40%) and clinical symptoms of heart failure after an acute myocardial
infarction within the previous 3-14 days.*® People were already receiving “optimal”
medical treatment, which could include angiotensin converting enzyme inhibitors,
angiotensin receptor blockers, diuretics, beta blockers, or coronary reperfusion therapy,
but excluded potassium sparing diuretics. The RCT found that eplerenone significantly
reduced death from any cause after 16 months compared with placebo (478/3319
[14%)] with eplerenone v 554/3313 [17%] with placebo; RR 0.85, 95% CI0.75 to
0.96). It found that, compared with placebo, eplerenone significantly reduced death
from cardiovascular causes (407/3319 [12%] with eplerenone v 483/3313 [15%] with
placebo; RR 0.83, 95% CI1 0.72 to 0.94) and significantly reduced the composite end
point of death from cardiovascular causes or hospitalisation for cardiovascular events
(885/3319 [27%] with eplerenone v 993/3313 [30%] with placebo; RR0.87, 95%
Cl10.79 to 0.95).

Aldosterone receptor antagonists versus placebo: The first RCT found no evidence
that adding spironolactone to an angiotensin converting enzyme inhibitor increased risk
of clinically important hyperkalaemia.*® Gynaecomastia or breast pain were reported in
10% of men given spironolactone and 1% of men given placebo (P < 0.001). In the RCT
comparing eplerenone versus placebo, the rate of serious hyperkalaemia was signifi-
cantly higher in the eplerenone group (180/3307 [5.5%)] with eplerenone v 126/3301
[3.9%] with placebo; P = 0.002).%°

The first RCT was large and well designed. Because only people with New York Heart
Association functional class Ill or IV® were included, these results cannot necessarily be
generalised to people with milder heart failure. A recent population based time series
analysis® examined the trends in the rate of spironolactone prescriptions and the rate
of hospitalisations for hyperkalaemia in ambulatory patients before and after the
publication of an RCT that demonstrated the benefits of spironolactone.*® The spironol-
actone prescription rate significantly increased after publication (34/1000 people to
149/1000 people; P < 0.001). The rate of hospitalisation for hyperkalaemia also
increased from 2.4/1000 patients to 11.0/1000 patients (P < 0.001) and the associ-
ated mortality rate increased from 0.3/1000 people to 2.0/1000 people (P < 0.001).
The results of the study are very important because it emphasises the need for
appropriate monitoring of people treated with spironolactone.

OPTION ANTIARRHYTHMIC DRUG TREATMENT

Systematic reviews found weak evidence that amiodarone may reduce mortality compared
with placebo. However, we were unable to draw firm conclusions about the effects of
amiodarone in people with heart failure. Evidence extrapolated from one systematic review
in people treated after a myocardial infarction suggested that other antiarrhythmic agents
(apart from  blockers) may have increased mortality in people with heart failure.

Benefits:

Amiodarone: We found two systematic reviews comparing amiodarone versus placebo
in heart failure.51:52 The most recent review (search date 1997, 10 RCTs, 4766 people)
included people with a wide range of conditions (symptomatic and asymptomatic heart
failure, ventricular arrhythmia, recent myocardial infarction, and recent cardiac arrest).5*
Eight of these RCTs reported the number of deaths. The review found that treatment with
amiodarone over 3-24 months significantly reduced the risk of death from any cause
compared with placebo or conventional treatment (436/2262 [19%)] with amiodarone v
507/2263 [22%] with control; ARR 3.0%, 95% Cl 0.8% to 5.3%; RR 0.86, 95% CI 0.76
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t0 0.96). This review did not perform any subgroup analyses in people with heart failure.
The earlier systematic review (search date not reported) found eight RCTs (5101 people
after myocardial infarction) comparing prophylactic amiodarone versus placebo or usual
care®, and five RCTs (1452 people) in people with heart failure.>? Mean follow up was
16 months. Analysis of results from all 13 RCTs found a lower total mortality with
amiodarone than with control (annual mortality: 10.9% with amiodarone v 12.3% with
control). The effect was significant with some methods of calculation (fixed effects
model: OR0.87, 95% Cl0.78 to 0.99) but not with others (random effects model:
OR0.85, 95% Cl 0.71 to 1.02). The effect of amiodarone was significantly greater in
RCTs that compared amiodarone versus usual care than in placebo controlled RCTs. It
found that amiodarone significantly reduced arrhythmic death or sudden death com-
pared with placebo (OR0.71, 95% Cl0.59 to 0.85). Subgroup analysis found that
amiodarone significantly reduced mortality in the five heart failure RCTs compared with
placebo (annual mortality: 19.9% with amiodarone v 24.3% with placebo; OR 0.83,
95% CI0.70 to 0.99). Other antiarrhythmics: Apart from beta blockers, other
antiarrhythmic drugs increase mortality in people at high risk (see class | antiarrhythmic
agents under secondary prevention of ischaemic cardiac events, p 00).

Amiodarone: Amiodarone did not significantly increase non-arrhythmic death rate
(OR 1.02, 95% Cl 0.87 to 1.19).5? In placebo controlled RCTs, after 2 years 41% of
people in the amiodarone group and 27% in the placebo group had permanently
discontinued study medication.>? In 10 RCTs comparing amiodarone versus placebo,
amiodarone increased the odds of reporting adverse drug reactions compared with
placebo (OR 2.22,95% Cl 1.83 to 2.68). Nausea was the most common adverse effect.
Hypothyroidism was the most common serious adverse effect (7.0% with amiodarone v
1.1% with placebo). Hyperthyroidism (1.4% with amiodarone v 0.5% with placebo),
peripheral neuropathy (0.5% with amiodarone v 0.2% with placebo), lung infiltrates
(1.6% with amiodarone v 0.5% with placebo), bradycardia (2.4% with amiodarone v
0.8% with placebo), and liver dysfunction (1.0% with amiodarone v 0.4% with placebo)
were all more common in the amiodarone group.®? Other antiarrhythmics: These
agents (particularly class | antiarrhythmics) may increase mortality (see class |
antiarrhythmic agents under secondary prevention of ischaemic cardiac events, p 00).

Amiodarone: RCTs of amiodarone versus usual treatment found larger effects than
placebo controlled trials.3? These findings suggest bias; unblinded follow up may be
associated with reduced usual care or improved adherence with amiodarone. Further
studies are required to assess the effects of amiodarone treatment on mortality and
morbidity in people with heart failure.

IEEZT  MPLANTABLE CARDIAC DEFIBRILLATORS

One systematic review found that implantable cardiac defibrillators reduced mortality in
people with heart failure who have experienced a near fatal ventricular arrythmia or are at
high risk of sudden death. A second systematic review found that implantable cardiac
defibrillators reduced mortality in people with heart failure due to non-ischaemic
cardiomyopathy.

Benefits:

14

Implantable cardiac defibrillators: We found two systematic reviews.53%* The first
systematic review (search date 2002, 8 RCTs, 4909 people) compared implantable
cardiac defibrillator versus usual care® in the primary or secondary prevention of
life-threatening arrhythmias and sudden cardiac death.>® Over all studies (for primary
and secondary prevention combined), it found that implantable cardiac defibrillator
significantly reduced sudden cardiac death and all cause mortality compared with usual
care (cardiac death: RR 0.43, 95% CI 0.35 to 0.53; all cause mortality: RR 0.74, 95%
Cl 0.67 to 0.82). For secondary prevention, it found that implantable cardiac defibrillator
significantly reduced sudden cardiac death and all cause death (3 RCTs, 1963 people;
cardiac death: RR0.50, 95% Cl0.38 to 0.66; all cause mortality: RR0O.76, 95%
Cl 0.65 to 0.89). For primary prevention, it found that implantable cardiac defibrillator
significantly reduced sudden cardiac death and all cause death (5 RCTs, 2946 people;
cardiac death: RR0.37, 95% Cl0.27 to 0.50; all cause mortality: RR0.72, 95%
Cl0.63 to 0.84). In primary prevention trials, the magnitude of absolute mortality
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benefit increased with increasing baseline risk of sudden cardiac death. The second
systematic review (search date 2004, 7 RCTs, 2110 people) compared implantable
cardiac defibrillator treatment versus usual care in people with heart failure due to
non-ischaemic cardiomyopathy and analysed results separately for primary and second-
ary prevention RCTs.5* For primary prevention, it found that implantable cardiac
defibrillator treatment significantly reduced all cause mortality compared with usual care
(4 RCTs, 1457 people; RR0.74, 95% Cl 0.58 to 0.96). For secondary prevention, it
found that implantable cardiac defibrillator treatment reduced all cause mortality
compared with usual care but the difference was not statistically significant (2 RCTs, 256
people; RR 0.69, 95% CI 0.39 to 1.24). The number analysed may have been too small
to detect a significant difference. For all studies, it found that implantable cardiac
defibrillator treatment significantly reduced mortality compared with usual care
(RR0.69, 95% CI 0.56 to 0.86).

Implantable cardiac defibrillators: The first systematic review found that complica-
tions associated with implantable cardiac defibrillator treatment included perioperative
infection (0.7-12.3%), lead fracture or device malfunction (range 0.8-14%), serious
bleeding (range 1-6%), and pneumothorax (<1%).53 The second systematic review did
not report harms.5*

The systematic reviews suggest that implantable cardiac defibrillators are more benefi-
cial than drug therapy for secondary prevention of sudden cardiac death and for primary
prevention in certain high risk groups.5%* However, the therapy is expensive and must
be used appropriately in those for whom the indications for therapy clearly exist. Further
research is required to develop accurate risk stratification tools, to determine the impact
of implantable cardiac defibrillators therapy in different subgroups of patients, and to
evaluate quality of life issues.

OPTION CARDIAC RESYNCHRONISATION THERAPY

One systematic review and one subsequent RCT found that cardiac resynchronisation
therapy improved functional capacity, reduced heart failure hospitalisation, and reduced all
cause mortality compared with standard care.

Benefits:

Cardiac resynchronisation therapy: We found one systematic review (search date
2003, 9 RCTs, 3216 people, 85% with New York Heart Association (NYHA) functional
class Ill or IV® symptoms®®) and one subsequent RCT.® The systematic review found
that cardiac resynchronisation therapy significantly improved quality of life and function
compared with usual care (weighted mean reduction in quality of life score on the
Minnesota Living with Heart Failure Questionnaire® score: 7.6 points, 95% CI 3.8
points to 11.5 points; function improved by at least one NYHA functional class: 4 RCTs;
58% v 37% with usual care®; RR 1.6, 95% Cl 1.3 to 1.9).%° It found that cardiac
resynchronisation therapy reduced heart failure hospitalisations compared with usual
care and significantly reduced heart failure hospitalisations in people with NYHA class Il
or IV symptoms at baseline (all heart failure hospitalisations: RR 0.68, 95% Cl 0.41 to
1.12; NYHA class Il or IV symptoms at baseline: RR 0.65, 95% CI 0.48 to 0.88). It
found that cardiac resynchronisation therapy significantly reduced all cause mortality
and reduced death from progressive heart failure (all cause mortality: RR0.79, 95%
C1 0.66 to 0.96; death from progressive heart failure: RR 0.60, 95% Cl 0.36 to 1.01).
The subsequent RCT (813 people with NYHA class llI-IV heart failure) found that
standard care plus cardiac resynchronisation therapy significantly reduced the combined
outcome (death from any cause or an unplanned hospitalisation for a major cardiovas-
cular event) and death compared with standard care alone after mean follow up of 29.4
months (combined outcome: 39% with resynchronisation therapy v 55% with standard
care alone; HR 0.63, 95% Cl 0.51 to 0.77; death: 20% with resynchronisation v 30%
with standard care alone; HR0.64, 95% Cl0.48 to 0.85). It found that cardiac
resynchronisation therapy significantly improved symptoms and the quality of life
compared with standard care (NYHA class: 2.7 with resynchronisation therapy v 2.1 with
standard care; P < 0.001; Minnesota Living with Heart Failure score: 40 with resyn-
chronisation therapy v 31 with standard care; P < 0.001; European Quality of Life-5
Dimensions score®: 0.63 with resynchronisation therapy v 0.70 with standard care;
P < 0.001).
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Harms:

Comment:

Cardiac resynchronisation therapy: The systematic review (the search date 2003)
found that the cardiac resynchronisation implant success rate was 90% (95% Cl 89% to
91%) and 0.4% of patients died during implantation (95% Cl 0.2% to 0.7%).%° It found
that over a median 6 months of follow up, leads dislodged in 9% of recipients (95%
Cl 7% to 10%) and mechanical malfunctions occurred in 7% (95% Cl 5% to 8%). The
subsequent RCT (409 people with cardiac resynchronisation implant) found that lead
displacement occurred in 24/409 [5.9%], coronary sinus dissection in 10/409 [2.4%)],
pocket erosion in 8/409 [2%], pneumothorax in 6/409 [1.5%], and device related
infection in 3/409 [0.7%]).%°

The subsequent RCT also found that resynchronisation reduced the interventricular
mechanical delay, the end systolic volume index, and the area of the mitral regurgitant
jet (P < 0.01 for all comparisons).%® The results presented in the systematic review and
the subsequent RCT indicate that there are beneficial effects with cardiac resynchroni-
sation therapy.>>%® The group with the most benefit appears to be those with the more
severe symptoms of heart failure. For the most part, people included in the studies were
well selected, the procedure was performed in centres with a great deal of experience,
and, because in almost all of the trials the people were randomly assigned to different
modes of operation after placement of the pacemaker, the results may overestimate the
potential benefits of cardiac resynchronisation therapy.

IEEITE AnticoacuLation

A preliminary report from one RCT found no significant difference between warfarin and no
antithrombotic treatment or between warfarin and aspirin in the combined outcome of
death, myocardial infarction, and stroke after 27 months. However, the RCT may have lacked
power to detect a clinically important difference. The effects of antiplatelet treatment in
combination with angiotensin converting enzymes requires further research.

Benefits:

Harms:

Comment:

16

Anticoagulation versus placebo: We found one systematic review (search date 2001,
1 RCT, 279 people, 70% with New York Heart Association functional class 11®).5” The
RCT identified by the review was a pilot study comparing warfarin (international
normalised ratio 2.5), aspirin (300 mg/day), and no antithrombotic treatment.>® The
RCT found no significant difference between warfarin and no antithrombotic treatment in
the combined outcome of death, myocardial infarction, and stroke after a mean follow
up of 27 months (combined outcome: 26% with warfarin v 27% with no antithrombotic
treatment; P value not reported).®® Anticoagulation versus antiplatelet agents: See
benefits of antiplatelet agents, p 17.

Anticoagulation versus placebo: The RCT found four haemorrhagic events with
warfarin and none with no antithrombotic treatment (total number of people in each
group not reported).®

The systematic review (search date 2001)%" found three additional non-randomised
trials. Meta-analysis of these trials and the RCT®8 found that anticoagulant significantly
reduced death from all causes and cardiovascular event rates compared with control
(death from all causes: 1087 people; OR 0.64, 95% CIl 0.45 to 0.90; cardiovascular
event rates: 1130 people; OR 0.26, 95% Cl10.16 to 0.43).%” Meta-analysis of two
non-randomised trials (645 people) found no significant difference in bleeding compli-
cations between warfarin and no warfarin (OR 1.52, 95% CIl0.56 to 4.10). The
non-randomised controlled studies were performed in the early 1950s in hospitalised
people with a high prevalence of rheumatic heart disease and atrial fibrillation, and the
methods used may be considered unreliable today. One retrospective analysis assessed
the effect of anticoagulants used at the discretion of individual investigators in RCTs on
the incidence of stroke, peripheral arterial embolism, and pulmonary embolism.%° The
first cohort was from one RCT (642 men with chronic heart failure) comparing
hydralazine plus isosorbide dinitrate versus prazosin versus placebo. The second cohort
was from another RCT (804 men with chronic heart failure) comparing enalapril versus
hydralazine plus isosorbide dinitrate. All people were given digoxin and diuretics. The
retrospective analysis found that, without treatment, the incidence of all thromboem-
bolic events was low (2.7/100 patient years in the first RCT; 2.1/100 patient years in the
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second RCT) and that anticoagulation did not reduce the incidence of thromboembolic
events (2.9/100 patient years in the first RCT; 4.8/100 patient years in the second RCT).
In this group of people, atrial fibrillation was not found to be associated with a higher risk
of thromboembolic events. A second retrospective analysis was from two large RCTs
(2569 people with symptomatic and asymptomatic left ventricular dysfunction), which
compared enalapril versus placebo.®® The analysis found that people treated with
warfarin at baseline had significantly lower risk of death during follow up (HR adjusted for
baseline differences 0.76, 95% Cl 0.65 to 0.89). Warfarin use was associated with a
reduction in the combined outcome of death plus hospital admission for heart failure
(adjusted HR0.82, 95% CI0.72 to 0.93). The benefit with warfarin use was not
significantly influenced by the presence of symptoms, randomisation to enalapril or
placebo, sex, presence of atrial fibrillation, age, ejection fraction, New York Heart
Association functional class®, or cause of heart failure. Warfarin reduced cardiac
mortality, specifically deaths that were sudden or associated with either heart failure or
myocardial infarction. Neither of the retrospective studies was designed to determine
the incidence of thromboembolic events in heart failure or the effects of treatment.
Neither study included information about the intensity of anticoagulation or warfarin use.
We found several additional cohort studies that showed a reduction in thromboembolic
events with anticoagulation, but they all reported on too few people to provide useful
results. An RCT is needed to compare anticoagulation versus no anticoagulation in
people with heart failure.

OPTION ANTIPLATELET AGENTS

A preliminary report from one RCT found no significant difference between aspirin and no
antithrombotic treatment or between aspirin and warfarin in the combined outcome of
death, myocardial infarction, and stroke after 27 months. However, the RCT may have lacked
power to detect a clinically important difference. The effects of antiplatelet treatment in
combination with angiotensin converting enzymes requires further research.

Benefits:

Harms:

Comment:

Antiplatelet agents versus no treatment: We found one systematic review (search
date 2001, 1 RCT, 279 people, 70% with New York Heart Association functional class
111®).5" The RCT identified by the review was a pilot study comparing aspirin (300 mg/
day) versus warfarin (international normalised ratio 2.5) versus no antithrombotic
treatment.8 The RCT found no significant difference between aspirin and no antithrom-
botic treatment for the combined outcome of death, myocardial infarction, and stroke
after a mean follow up of 27 months (combined outcome: 32% with aspirin v 27% with
no antithrombotic treatment; P value reported as not significant). It found that aspirin
significantly increased all cause hospital admission compared with placebo (P < 0.05;
no data reported). Antiplatelet agents versus warfarin: The RCT found no significant
difference between aspirin and warfarin for the combined outcome of death, myocardial
infarction, and stroke after a mean follow up of 27 months (combined outcome: 32%
with aspirin v 26% with warfarin; P value reported as not significant).®® It found that all
cause hospital admissions were significantly higher for aspirin compared with warfarin
(P = 0.05; no data reported).

Antiplatelet agents: Preliminary information on one RCT reported five haemorrhagic
events with aspirin compared with four with warfarin (total number of people in each
group not reported).%® The total number of serious adverse reactions were similar in all
groups (19;31 with aspirin v 163 with warfarin v 178 with no antithrombotic treatment;
P =0.08).

In people not taking angiotensin converting enzyme inhibitors: We found no
systematic review and no RCTs. We found one retrospective cohort analysis within one
RCT in 642 men with heart failure.5° The RCT compared hydralazine plus isosorbide
dinitrate versus prazosin versus placebo in men receiving digoxin and diuretics. Aspirin or
dipyridamole, or both, were used at the discretion of the investigators. The number of
thromboembolic events was low in both groups (1 stroke, O peripheral and O pulmonary
emboli in 184 people years of treatment with antiplatelet agents v 21 strokes, 4
peripheral and 4 pulmonary emboli in 1068 people years of treatment without antiplate-
let agents; 0.5 events/100 people years with antiplatelet agents v 2.0 events/100
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patient years without antiplatelet agents; P = 0.07). In people taking angiotensin
converting enzyme inhibitors: We found no RCTs. We found two large retrospective
cohort studies.5®? The first retrospective analysis assessed the effect of antiplatelet
agents used at the discretion of individual investigators on the incidence of stroke,
peripheral arterial embolism, and pulmonary embolism within one RCT.%° The RCT (804
men with chronic heart failure) compared enalapril versus hydralazine plus isosorbide
dinitrate. It found that the incidence of all thromboembolic events was low without
antiplatelet treatment and found no significant difference between groups (1.6 events/
100 patient years with antiplatelet treatment v 2.1 events/100 people years with no
antiplatelet treatment; P = 0.48). The second cohort analysis was from two large RCTs,
which compared enalapril versus placebo (2569 people with symptomatic and asymp-
tomatic left ventricular dysfunction). It found that people treated with antiplatelet agents
at baseline had a significantly lower risk of death (HR adjusted for baseline differences
0.82, 95% C10.73 to 0.92).5% Subgroup analysis suggested that antiplatelet agents
might have an effect in people randomised to placebo (mortality HR for antiplatelet
treatment at baseline v no antiplatelet treatment at baseline 0.68, 95% Cl 0.58 to
0.80), but not in people randomised to enalapril (mortality HR for antiplatelet treatment
v no antiplatelet treatment 1.00, 95% CI 0.85 to 1.17). Both retrospective studies have
important limitations common to studies with a retrospective cohort design. One study
did not report on the proportions of people taking aspirin and other antiplatelet agents.>®
The other study noted that more than 95% of people took aspirin, but the dosage and
consistency of antiplatelet use was not recorded.®?> One retrospective non-systematic
review (4 RCTs, 96 712 people) provided additional evidence about the effect of aspirin
on the benefits of early angiotensin converting enzyme inhibitors in heart failure.® It
found a similar reduction in 30 day mortality with angiotensin converting enzyme
inhibitor versus control for those people not taking aspirin compared with those taking
aspirin (aspirin: OR 0.94, 95% Cl 0.89 to 0.99; no aspirin: OR 0.90, 95% CI 0.81 to
1.01). However, the analysis may not be valid because the people who did not receive
aspirin were older and had a worse baseline prognosis than those taking aspirin. The
effects of antiplatelet treatment in combination with angiotensin converting enzyme
inhibitors in people with heart failure requires further research.

[]V231[o]\W What are the effects of angiotensin converting enzyme inhibitors in people
at high risk of heart failure?

OPTION ANGIOTENSIN CONVERTING ENZYME INHIBITORS IN PEOPLE AT HIGH RISK
OF HEART FAILURE

RCTs in people with asymptomatic left ventricular systolic dysfunction found that angiotensin
converting enzyme inhibitors delayed the onset of symptomatic heart failure, reduced
cardiovascular events, and improved long term survival compared with placebo.

Benefits: Angiotensin converting enzyme inhibitors in people with asymptomatic left
ventricular systolic dysfunction: We found no systematic review but found three RCTs,
one of which reported 12 year follow up of the first RCT.54%° The first large RCT (4228
people) compared an angiotensin converting enzyme (ACE) inhibitor (enalapril) versus
placebo over 40 months in people with asymptomatic left ventricular systolic dysfunction
(ejection fraction < 0.35).%* It found no significant difference between enalapril and
placebo in total mortality and cardiovascular mortality (all cause mortality: 313/2111
[14.8%] with ACE inhibitor v 334/2117 [15.8%] with placebo; ARR +0.9%, 95% Cl
-1.3% to +2.9%; RR 0.94, 95% CI 0.81 to 1.08; cardiovascular mortality: 265/2111
[12.6%] with ACE inhibitor v 298/2117 [14.1%] with placebo; ARR +1.5%, 95% Cl
-0.6% to +3.3%; RR0.89, 95% CI0.76 to 1.04). During the study, more people
assigned to the placebo received digoxin, diuretics, or ACE inhibitors that were not part
of the study protocol, which may have contributed to the lack of significant difference in
mortality between the two groups. The RCT found that, compared with placebo, enalapril
significantly reduced symptomatic heart failure, hospital admission for heart failure, and
fatal or non-fatal myocardial infarction (symptomatic heart failure: 438/2111 [21%]
with ACE inhibitor v 640/2117 [30%)] with placebo; ARR 9.5%, 95% CI 7.0% to 12.0%;
RR0.69, 95% Cl1 0.61 to 0.77; admission for heart failure: 306/2111 [15%] with ACE

18 © BMJ Publishing Group Ltd 2006



maln/VZv4_new

Harms:

Comment:

Heart failure

inhibitor v 454/2117 [21%] with placebo; ARR 7%, 95% Cl 5% to 9%; RR 0.68, 95%
C10.59 to 0.77; fatal or non-fatal myocardial infarction: 7.6% with ACE inhibitor v 9.6%
with placebo; ARR 2%, 95% Cl0.4% to 3.4%; RR0.79, 95% Cl0.65 to 0.96).%64
Twelve year follow up of this RCT found that enalapril given for 3—-4 years significantly
reduced death from all causes and cardiac deaths compared with placebo (all cause
mortality: HR 0.86, 95% CI 0.79 to 0.93; cardiac death: HR0.85, 95% CI0.77 to
0.94).%° The second RCT in asymptomatic people after myocardial infarction with
documented left ventricular systolic dysfunction found that an ACE inhibitor (captopril)
reduced the risk of all ischaemic events, all myocardial infarctions, and fatal myocardial
infarctions compared with placebo (all ischaemic events: 29% with captopril v 33% with
placebo; RR 0.86, 95% CIl 0.74 to 1.0; total myocardial infarctions: 12% with captopril
v 15% with placebo; RR0.75, 95% CI 0.60 to 0.95; fatal myocardial infarctions: 5%
with captopril v 7% with placebo; RR 0.68, 95% Cl 0.49 to 0.96).5®

Angiotensin converting enzyme inhibitors in people with asymptomatic left
ventricular systolic dysfunction: The first RCT over 40 months found that a high
proportion of people in both groups reported adverse effects (76% with enalapril v 72%
with placebo).®* Dizziness or fainting (46% with enalapril v 33% with placebo) and cough
(34% with enalapril v 27% with placebo) were reported more often in the enalapril group
(P value not reported). The incidence of angio-oedema was the same in both groups
(1.4%). Study medication was permanently discontinued by 8% of the people in the
enalapril group compared 5% in the placebo group (P value not reported). The 12 year
follow up of this RCT did not report on adverse effects.

Asymptomatic left ventricular systolic dysfunction is prognostically important, but we
found no prospective studies that evaluated screening to detect its presence.

1112310\ What are the effects of treatments for diastolic heart failure?

OPTION TREATMENTS FOR DIASTOLIC HEART FAILURE

One RCT found that candesartan, an angiotensin Il receptor blocker, reduced the combined
outcome of cardiovascular death or hospital admission for heart failure compared with
placebo, although the difference was not significant. It found no significant difference in
cardiovascular death between the two groups, but found that candesartan reduced hospital
admission compared with placebo. We found no RCTs examining effects of other treatments
in people with diastolic heart failure.

Benefits:

Harms:

Angiotensin Il receptor blockers: We found one RCT (3023 patients with New York
Heart Association functional class [I-IV® heart failure and left ventricular ejection
fraction > 40%), which compared candesartan (started at 4 or 8 mg daily with target
dose 32 mg once daily from 6 weeks onward) versus placebo.®” It found that, during a
median follow up of 36.6 months, candesartan reduced the combined outcome of
cardiovascular death or hospital admission for chronic heart failure compared with
placebo (22% with candesartan v 24.3% with placebo; adjusted HR 0.86, 95% CI 0.74
to 1.00). It found no significant difference in cardiovascular death between the two
groups, but found that candesartan significantly reduced hospital admission for heart
failure compared with the placebo group (cardiovascular death: 11.2% with candesartan
v 11.3% with placebo; adjusted HR 0.95, 95% CI 0.76 to 1.18; hospital admission for
congestive heart failure: 15.9% with candesartan v 18.3% with placebo; adjusted
HR 0.84, 95% CI 0.70 to 1.00). Other treatments: We found no RCTs.

Angiotensin Il receptor blockers: The RCT found that candesartan significantly
increased permanent discontinuation of therapy because of an adverse event or an
abnormal laboratory value compared with placebo (adverse events were hypotension,
hyperkalaemia, and increase in plasma creatinine; 17.8% with candesartan v 13.5%
with placebo; P = 0.001).57
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Comment: The causes of diastolic dysfunction vary among people with diastolic heart failure.
Current treatment is largely based on the results of small clinical studies and consists of
treating the underlying cause and coexistent conditions with interventions optimised for
individuals.®%8° Further RCTs with clinically relevant outcome measures are needed to
determine the benefits and harms of treatments other than angiotensin Il receptor
blockers in diastolic heart failure.

GLOSSARY

European Quality of Life-5 Dimensions (EuroQol EQ-5D) scores range from —0.594 to 1.000, with
lower numerical scores reflecting a poorer quality of life and negative scores associated with a quality of
life that is considered worse than death.

Minnesota Living with Heart Failure Questionnaire scores range from 1 to 105, with higher scores
reflecting a lower quality of life.

New York Heart Association functional classification Classification of severity by symptoms. Class I:
no limitation of physical activity; ordinary physical activity does not cause undue fatigue or dyspnoea.
Class lI: slight limitation of physical activity; comfortable at rest, but ordinary physical activity results in
fatigue or dyspnoea. Class IlI: limitation of physical activity; comfortable at rest, but less than ordinary
activity causes fatigue or dyspnoea. Class IV: unable to carry out any physical activity without symptoms;
symptoms are present even at rest; if any physical activity is undertaken, symptoms are increased.
Usual or conventional care describes the comparator arm of some controlled trials. It refers to
appropriate drug and non-drug treatment, in the absence of the intervention being examined in the active
treatment arm of the trial.

Substantive changes

Multidisciplinary interventions Two systematic reviews and one RCT adde
changed from Likely to be beneficial to Beneficial.

Exercise Two systematic reviews added;'®1° categorisation unchanged (likely to be beneficial).
Angiotensin Il receptor blockers Two systematic reviews added;?>?® categorisation unchanged
(beneficial).

Digoxin One systematic review added;?’ categorisation unchanged (beneficial).

Beta Blockers One systematic review added;® categorisation unchanged (beneficial).

Calcium channel blockers Categorisation changed from Unlikely to be beneficial to Likely to be
ineffective or harmful based on re-evaluation of the evidence.

Implantable cardiac defibrillators in people at high risk of arrhythmia Two systematic reviews
added;%35* categorisation unchanged (likely to be beneficial).

d;1416 categorisation
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