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ABSTRACT

INTRODUCTION: Heart failure occurs in 3% to 4% of adults aged over 65 years, usually as a consequence of coronary artery disease or
hypertension, and causes breathlessness, effort intolerance, fluid retention, and increased mortality. The 5-year mortality in people with
systolic heart failure ranges from 25% to 75%, often owing to sudden death following ventricular arrhythmia. Risks of cardiovascular events
are increased in people with left ventricular systolic dysfunction (LVSD) or heart failure. METHODS AND OUTCOMES: We conducted a
systematic review and aimed to answer the following clinical questions: What are the effects of multidisciplinary interventions for heart failure?
What are the effects of exercise in people with heart failure? What are the effects of drug treatments for heart failure? What are the effects
of devices for treatment of heart failure? What are the effects of coronary revascularisation for treatment of heart failure? What are the effects
of drug treatments in people at high risk of heart failure? What are the effects of treatments for diastolic heart failure? We searched: Medline,
Embase, The Cochrane Library, and other important databases up to August 2010 (Clinical Evidence reviews are updated periodically;
please check our website for the most up-to-date version of this review). We included harms alerts from relevant organisations such as the
US Food and Drug Administration (FDA) and the UK Medicines and Healthcare products Regulatory Agency (MHRA). RESULTS: We found
80 systematic reviews, RCTs, or observational studies that met our inclusion criteria. We performed a GRADE evaluation of the quality of
evidence for interventions. CONCLUSIONS: In this systematic review we present information relating to the effectiveness and safety of the
following interventions: aldosterone receptor antagonists, amiodarone, angiotensin-converting enzyme inhibitors, angiotensin Il receptor
blockers, anticoagulation, antiplatelet agents, beta-blockers, calcium channel blockers, cardiac resynchronisation therapy, coronary revas-
cularisation, digoxin (in people already receiving diuretics and angiotensin-converting enzyme inhibitors), exercise, hydralazine plus
isosorbide dinitrate, implantable cardiac defibrillators, multidisciplinary interventions, non-amiodarone antiarrhythmic drugs, and positive in-
otropes (other than digoxin).
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Key points

 Heart failure occurs in 3% to 4% of adults aged over 65 years, usually as a consequence of coronary artery disease
or hypertension, and causes breathlessness, effort intolerance, fluid retention, and increased mortality.

The 5-year mortality in people with systolic heart failure ranges from 25% to 75%, often owing to sudden death
following ventricular arrhythmia. Risks of cardiovascular events are increased in people with left ventricular systolic
dysfunction (LVSD) or heart failure.

« Multidisciplinary interventions may reduce admissions to hospital and mortality in people with heart failure compared
with usual care. Exercise may reduce admissions to hospital due to heart failure compared with usual care. How-
ever, long-term benefits of these interventions remain unclear.

» ACE inhibitors, angiotensin Il receptor blockers, and beta-blockers reduce mortality and hospital admissions from
heart failure compared with placebo, with greater absolute benefits seen in people with more severe heart failure.

Combined treatment with angiotensin Il receptor blockers and ACE inhibitors may lead to a greater reduction in
hospital admission for heart failure compared with ACE inhibitor treatment alone.

« Aldosterone receptor antagonists (spironolactone, eplerenone, and canrenoate) may reduce all-cause mortality in
people with heart failure, but increase the risk of hyperkalaemia.

« Digoxin slows the progression of heart failure compared with placebo, but may not reduce mortality.

» Hydralazine plus isosorbide dinitrate may improve survival and quality-of-life scores compared with placebo in
people with chronic congestive heart failure.

« We don't know whether amiodarone, anticoagulants, or antiplatelets are effective at reducing mortality or hospital
re-admission rates.

» CAUTION: Positive inotropic agents (other than digoxin), calcium channel blockers, and antiarrhythmic drugs
(other than amiodarone and beta-blockers) may all increase mortality and should be used with caution, if at all, in
people with systolic heart failure.

» Implantable cardiac defibrillators and cardiac resynchronisation therapy can reduce mortality in people with heart
failure who are at high risk of ventricular arrhythmias. However, studies evaluating cardiac resynchronisation
therapy were performed in centres with considerable experience, which may have overestimated the benefits.

« We don't know how coronary revascularisation and drug treatment compare for reducing mortality in people with
heart failure and left ventricular dysfunction because all the trials assessing this comparison were conducted before
ACE inhibitors, aspirin, beta-blockers, and statins were in routine use, thus limiting their applicability to current
clinical practice.

» ACE inhibitors delay the onset of symptomatic heart failure, reduce cardiovascular events, and improve long-term
survival in people with asymptomatic LVSD compared with placebo.

Angiotensin 1l receptor blockers and ACE inhibitors seem equally effective at reducing all-cause mortality and
cardiovascular mortality in people at high risk of heart failure.

The combination of angiotensin Il receptor blockers and ACE inhibitors seems no more effective than ACE inhibitors
alone and causes more adverse effects.

« ACE inhibitors or angiotensin Il receptor blockers seem no more effective at reducing mortality or rate of hospital
admissions for cardiovascular events in people with diastolic heart failure compared with placebo.

We don't know whether treatments other than angiotensin Il receptor blockers are beneficial in reducing mortality
in people with diastolic heart failure as we found only one trial.

DEFINITION Heart failure occurs when abnormal cardiac function causes failure of the heart to pump blood at
a rate sufficient for metabolic requirements under normal filling pressure. It is characterised clini-
cally 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, diuretic therapy
should generally not be used alone and, if required, should be combined with the pharmacological
treatments outlined in this review. Heart failure can be caused by systolic or diastolic dysfunction,
and is associated with neurohormonal changes. ™ Left ventricular systolic dysfunction (LVSD) is
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defined as a left ventricular ejection fraction (LVEF) <0.40. It may be symptomatic or asymptomatic.
Defining and diagnosing diastolic heart failure can be difficult. Proposed criteria include: (1) clinical
evidence of heart failure; (2) normal or mildly abnormal left ventricular systolic function; (3) evidence
of abnormal left ventricular relaxation, filling, diastolic distensibility, or diastolic stiffness; and (4)
evidence of elevated N-terminal-probrain natriuretic peptide. @ However, assessment of some of
these criteria is not standardised.

INCIDENCE/
PREVALENCE

Both incidence and prevalence of heart failure increase with age. Studies of heart failure in the US
and UK found annual incidence in people 45 years or over to be between 29 and 32 cases/1000
people/year, and, in those over 85 years of age, incidence was considerably higher, at 45 to 90
cases/1000 peoplelyear. Bl ¥ The study carried out in the US reported a decline in incidence of
heart failure (all age groups) over a 10-year period, with incidence falling from 32.2 cases/1000
people/year in 1994 to 29.1 cases/1000 people/year in 2003. ¥ However, analysis of those aged
65 years or over indicated an increase in prevalence of heart failure (from 89.9 cases/1000 people
in 1994 to 121 cases/1000 people in 2003). Prevalence of heart failure was higher in men (130
cases/1000 men) compared with women (115 cases/1000 women). “In older people (65 years
or over), incidence of heart failure after a myocardial infarction (Ml) is on the rise, with one study
finding an increase of 25.1% in in-hospital heart failure from 1994 through to 2000 (from 31.4% to
39.3%, P = 0.001). Bl Eurthermore, the study noted that 76% of people who survived MI had de-
veloped heart failure at 5 years' follow-up. Prevalence of asymptomatic LVSD is 3% in the general
population, and the mean age of people with asymptomatic LVSD is lower than that of symptomatic
individuals. ® Both heart failure and asymptomatic LVSD are more common in men. l prevalence
of diastolic heart failure in the community is unknown. Prevalence of heart failure with Preserved
systolic function in people in hospital with clinical heart failure varies from 13% to 74%. 11 B ess
than 15% of people with heart failure under 65 years of age have normal systolic function, whereas
prevalence is about 40% in people over 65 years of age. 1

AETIOLOGY/
RISK FACTORS

. R . 9 R
Coronary artery disease is the most common cause of heart failure. Bl Other common causes include

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.

PROGNOSIS

The prognosis of heart failure is poor, with 5-year mortality ranging from 26% to 75%. el Up to
16% of people are re-admitted with heart failure within 6 months of first admission. In the US, heart
failure is the leading cause of hospital admission among people over 65 years of age. B n people
with heart failure, a new Ml increases the risk of death (RR 7.8, 95% CI 6.9 to 8.8). About one third
of all deaths in people with heart failure are preceded by a major ischaemic event. 1% sudden
death, mainly caused by ventricular arrhythmia, is responsible for 25% to 50% of all deaths, and
is the most common cause of death in people with heart failure. Women with heart failure have a
15% to 20% lower risk of total and cardiovascular mortality compared with men with heart failure
(risk after adjustment for demographic and social economic characteristics, comorbidities, cardio-
vascular treatments, and LVEF). M 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% reduc-
tion in ejection fraction: RR for mortality 1.20, 95% CI 1.13 to 1.29; RR for hospital admission 1.28,
95% CI 1.18 to 1.38; RR for heart failure 1.20, 95% CI 1.13 to 1.26). 2 The annual mortality for
people with diastolic heart failure varies in observational studies (1-18%). [ Reasons for this
variation include age, 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. [2

AIMS OF
INTERVENTION

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

OUTCOMES

Effects of treatments in people with heart failure: mortality; 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); () hospital admission rates; quality of life (assessed
with questionnaires); 4 adverse effects of treatment. Effects of treatments in people at high
risk of heart failure: mortality; cardiovascular events (including non-fatal Ml and the composite
outcomes of cardiovascular mortality, Ml, stroke, or hospital admission); hospital admission
rates; adverse effects of treatment. Proxy measures of clinical outcome (e.g., LVEF) are used
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only when clinical outcomes are unavailable. Where a study reported only the composite outcome
of death or hospital admission, we have reported this under hospital admission.

METHODS Clinical Evidence search and appraisal August 2010. The following databases were used to iden-
tify studies for this systematic review: Medline 1966 to August 2010, Embase 1980 to August 2010,
and The Cochrane Database of Systematic Reviews, August 2010 (online; 1966 to date of issue).
An additional search within The Cochrane Library was carried out for the Database of Abstracts
of Reviews of Effects (DARE) and Health Technology Assessment (HTA). We also searched for
retractions of studies included in the review. Abstracts of the studies retrieved from the initial search
were assessed by an information specialist. Selected studies were then sent to the contributor for
additional assessment, using predetermined criteria to identify relevant studies. Study design criteria
for inclusion in this review were: published systematic reviews of RCTs and RCTs in any language,
at least single blinded, and containing >100 individuals of whom >80% were followed up. Generally,
RCTs with <500 people have been excluded because of the number of large RCTs available. If,
for any comparison, large RCTs or systematic reviews were found, then smaller RCTs have been
excluded, even if they include >500 people. There was no minimum length of follow-up required
to include studies. We excluded all studies described as "open”, "open label”, or not blinded unless
blinding was impossible. We included systematic reviews of RCTs and RCTs where harms of an
included intervention were studied applying the same study design criteria for inclusion as we did
for benefits. In addition we use a regular surveillance protocol to capture harms alerts from organ-
isations such as the FDA and the MHRA, which are added to the reviews as required. To aid
readability of the numerical data in our reviews, we round many percentages to the nearest whole
number. Readers should be aware of this when relating percentages to summary statistics such
as relative risks (RRs) and odds ratios (ORs). We have performed a GRADE evaluation of the
quality of evidence for interventions included in this review (see table, p 93 ). The categorisation
of the quality of the evidence (high, moderate, low, or very low) reflects the quality of evidence
available for our chosen outcomes in our defined populations of interest. These categorisations
are not necessarily a reflection of the overall methodological quality of any individual study, because
the Clinical Evidence population and outcome of choice may represent only a small subset of the
total outcomes reported, and population included, in any individual trial. For further details of how
we perform the GRADE evaluation and the scoring system we use, please see our website
(www.clinicalevidence.com).

(elS|=S3N[e]NIll \What are the effects of multidisciplinary interventions for heart failure?

OPTION MULTIDISCIPLINARY INTERVENTIONS

* For GRADE evaluation of interventions for Heart failure, see table, p 93 .

« Multidisciplinary interventions may reduce admissions to hospital and mortality in people with heart failure compared
with usual care, although long-term benefits remain unclear.

Benefits and harms

Multidisciplinary interventions versus usual care:

We found 7 systematic reviews (search date 2004, 33 RCTs, 7387 people; 1 search date 2005, 36 RCTs, 8341
people; ™ search date 2004, 30 RCTs, 7532 people; "' search date 2006, 26 RCTs, 4671 people; ¥ search date
2007, 12 RCTs, 2060 people; ™ search date 2008, 20 RCTs, 6258 EeoPIe, 12 cohorts, 2354 people; ** and search
date 2008, 25 RCTSs, 8323 people “') and two subsequent RCTs. “? *l The reviews identified some of the same
RCTs, however, they included different combinations of RCTs in their meta-analyses, and analysed different aspects
of multidisciplinary programmes, and so we report data from all reviews.

Mortality
Compared with usual care Multidisciplinary programmes are more effective at reducing all-cause mortality (high-
quality evidence).

Ref Results and statistical Effect

(type) Population Outcome, Interventions EREWAS size Favours

All-cause mortality
[15]

5308 people Rate of all-cause mortality OR 0.80
Systematic | 28 RCTs in this 389/2587 (15%) with disease 95% CI1 0.69 to 0.93 P Yele) disease manage-
review analysis management programme P = 0.003 ment programme

492/2721 (18%) with usual care
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Outcome, Interventions

Results and statistical
EREWSS

Favours

Population

The different disease manage-
ment programmes seemed
equally effective; therefore, the
choice of a specific programme
could depend on the local health
service characteristics and the
available resources

RCTs of multidisciplinary treat-
ment were generally small, involv-
ing highly selected patient popu-
lations (see further information
on studies for more details)

[16]

Most RCTs identi-
fied by the review
included people
who were hospi-
talised or had been
recently hospi-
talised with a diag-
nosis of heart fail-
ure (26 RCTs)

Number of people | Rate of all-cause mortality ARR -3%
i lysi t re- -
Systematic EO?tZZySIS notre with disease management pro- | 95% CI —5% to —1%
review gramme
30 RCTs in this i usual P <0.01 _
analysis with usuat care Benefit of the intervention was disease manage-
Absolute results not reported dependent on age, severity of ment programme
L . disease, guideline-based treat-
y;ﬁ rﬁ\t/r']ew |rnr(‘:1|ucried RCTs lasting ment at baseline, and disease
onths or more management programme modal-
ities
= 7532 people Rate of all-cause mortality RR 0.79
Systematic | 27 RCTs in this 613/3867 (16%) with multidisci- | 95% CI 0.69 to 0.92
review analysis plinary programme P = 0.002
Most RCTs identi- | 661/3580 (18%) with control (not There was significant heterogene
fed oy e reviw | frtnr cenes b amon RETs (= 000 e | @0 | mlidsctnary
who were hospi- See further information on studies | review identified 2 RCTs that programme
talised or had been for review definition of a multidis- | were outliers as potential sources
recently hospi- ciplinary intervention of heterogeneity
talised with a diag-
nosis of heart fail-
ure (26 RCTs)
= 7213 people Rate of all-cause mortality RR 0.83
Systematic | 26 RCTs in this with multidisciplinary programme | 95% CI 0.73 to 0.95
i lysi ) )
review analysis with control (not further defined) | P = 0.002
S itivit lysi e . .
ensitivity analysis Absolute results not reported Sensitivity analysis excluding 1
Most RCTs identi- See further inf i (i outlier removed heterogeneity o
fied by the review | ?er ur eg'”f_‘r’]r{_“i'o? orr1ns Il:.d'.es with only a small reduction in re- | gy | Multidisciplinary
included people M I_e"'e"”_ te n Ict)' oramultidis- | gits for effectiveness programme
who were hospi- ciplinary intervention
talised or had been
recently hospi-
talised with a diag-
nosis of heart fail-
ure (26 RCTs)
[ 553 people Rate of all-cause mortality RR 0.49
Systematic | 3 RCTs in this 35/316 (11%) with televideo or | 95% CI1 0.33 to 0.73
review analysis remote monitoring-based pro- P = 0.0004
.| gramme
Subgroup analysis
Sub | 51/237 (22%) with control (not
ubgroup analyses | ¢ ner defined)
based on type of
intervention offered | See further information on studies
in the multidisci- for review definition of a multidis- televideo or remote
plinary programme | ciplinary intervention @®® | monitoring-based

programme
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Population

Outcome, Interventions

Results and statistical
EREWSS

Effect
size

Favours

[17]

Systematic
review

3384 people

11 RCTs in this
analysis

Subgroup analysis

Subgroup analyses
based on type of
intervention offered
in the multidisci-
plinary programme

Most RCTs identi-
fied by the review
included people
who were hospi-
talised or had been
recently hospi-
talised with a diag-
nosis of heart fail-
ure (26 RCTs)

Rate of all-cause mortality

220/1679 (13%) with pro-
grammes incorporating contact
by telephone or mail

279/1705 (16%) with control (not
further defined)

See further information on studies
for review definition of a multidis-
ciplinary intervention

RR 0.70
95% C1 0.53t0 0.94
P =0.02

L_Jole

programmes incor-
porating contact by
telephone or mail

[17]

Systematic
review

1811 people

11 RCTs in this
analysis

Subgroup analysis

Subgroup analyses
based on type of
intervention offered
in the multidisci-
plinary programme

Most RCTs identi-
fied by the review
included people
who were hospi-
talised or had been
recently hospi-
talised with a diag-
nosis of heart fail-
ure (26 RCTs)

Rate of all-cause mortality

149/890 (17%) with programmes
consisting of home visits

183/921 (20%) with control (not
further defined)

See further information on studies
for review definition of a multidis-
ciplinary intervention

RR 0.87
95% C10.72 to 1.06
P=0.17

Not significant

[17]

Systematic
review

1784 people

3 RCTs in this
analysis

Subgroup analysis

Subgroup analyses
based on type of
intervention offered
in the multidisci-
plinary programme

Most RCTs identi-
fied by the review
included people
who were hospi-
talised or had been
recently hospi-
talised with a diag-
nosis of heart fail-
ure (26 RCTs)

Rate of all-cause mortality

209/982 (21.3%) with pro-
grammes delivered in hospital,
clinic, or general practice

170/802 (21.2%) with control (not
further defined)

See further information on studies
for review definition of a multidis-
ciplinary intervention

RR 1.00
95% C10.84 to 1.20
P =0.98

Not significant

[18]

Systematic
review

3918 people

22 RCTs in this
analysis

Rate of all-cause mortality
with multidisciplinary programmes

with control (predominantly usual
care)

Absolute results not reported

OR 0.69
95% CI 0.56 to 0.85

oCO

multidisciplinary
programme
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Results and statistical

200/1300 (15%) with usual care

Population Outcome, Interventions EREWSS Favours
(18] Number of RCTs | Rate of all-cause mortality OR 0.63
) d leinclud- | . . .
Systematlc :3 inpssggerolzzu with programmes involving face- | 95% CI 0.44 to 0.91
review analysis not report- to-face contact
ed with control (predominantly usual .
| care) programmes involv-
Subgroup analysis @® OO |ing face-to-face
Subgroup analyses Absolute results not reported contact
_based 0(1 type of Programmes involving face-to-
intervention offered | face contact give the healthcare
in the multidisci- | provider an opportunity to ob-
plinary programme | serve the patient
(28] Number of RCTs | Rate of all-cause mortality OR 0.68
) d leinclud- | . . )
Sy;tematlc 23 inpsjgg?(;ﬂ;u with programmes involving face- | 95% CI 0.44 to 1.06
review analysis not report- to-face contact plus telephone
contact
ed
.. | with control (predominantly usual
Subgroup analysis care) —> Not significant
Subgroup analyses
based on type of Absolute results not reported
!nterventior_1 qﬂgred Programmes involving face-to-
in the multidisci- | face contact give the healthcare
plinary programme | provider an opportunity to ob-
serve the patient
(281 Number of RCTs | Rate of all-cause mortality OR 0.82
) d le includ- | . . .
Sy;tematlc :3 inpgsgger(;:;u with programmes involving tele- | 95% CI 0.48 to 1.40
review analysis not report- phone (non face-to-face) manage-
ment
ed
. | with control (predominantly usual P
Subgroup analysis care) —> Not significant
Subgroup analyses
based on type of Absolute results not reported
intervention offered
in the multidisci-
plinary programme
(29 2060 people Rate of all-cause mortality OR 0.84
Systematic | 12 RCTs in this 117/1001 (12%) with pharmacist | 95% CI 0.61 to 1.15
review analysis care
136/1059 (13%) with no pharma-
cist care €&—> | Not significant
The review focused on the role
of pharmacist care (both pharma-
cist-directed and pharmacist-as-
sisted care) in the management
of heart failure
(201 6133 people All-cause mortality RR 0.83
Systematic | 19 RCTs in this 390/3320 (12%) with remote pa- | 95% CI 0.73 to 0.95 "Yele remote patient
review analysis tient monitoring P =0.006 monitoring
397/2813 (14%) with usual care
(21] 5563 people All-cause mortality RR 0.88
. R 0p) i o
Sys_tematlc 15 RC'_I's in this 332/2948 (11%) with structured | 95% CI 0.76 to 1.01 —> Not significant
review analysis telephone support P =008
332/2615 (13%) with usual care
(21 2710 people All-cause mortality RR 0.66
) R opy e — o
Sys_tematlc 11 RCTS in this _147/1410 (10%) with telemonitor- | 95% CI 0.54 to 0.81 @00 |telemonitoring
review analysis ing P = 0.00005
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Ref Results and statistical
(type) Population Outcome, Interventions EREWSS Favours
(22 1049 people hospi- | Rate of all-cause mortality , 18 | Significance not assessed
RCT talised l?ecause of | months The RCT was not powered to
heart failure, New 83/344 (24%) with intensive di tality al
3-armed York Heart Associ- ease m;na Dén?;ntlnrinfgﬁm::_ aesess morialy sfone
trial ation (NYHA) func- 9 prog The results from this large RCT
tional class Il to IV | 99/339 (29%) with usual care do not correlate with the results
The third arm as- | Primary outcome was a compos- of the 6 systema_tlc reviews report-
. . ed (see further information on
sessed the effects | ite of all-cause mortality or all- studies for details)
of a basic support | cause hospital admission
intervention (fol- . . .
low-up with spe- The intensive dlsgase manage-
cialised nurse and | Mment programme involved spe-
cardiologist) ciglised nursiqg care togethgr
with consultation with a cardiolo-
gist (353 people)
Usual care involved follow-up
with cardiologist alone (348 peo-
ple)
23] 1518 people hav- | All-cause mortality ,up to 1 RR 0.94
ing outpatient care | year after completion of the
RCT for stable chronic | trial 95% C10.77 10 1.16
heart failure with ) . P =0.59
0,
mainly NYHA class t1£79/7hGO (5 A’).\tN't.h prgwous
Il or 11l symptoms elepnone monitoring by spe-
cialised nurses
197/758 (26%) with previous €—> | Notsignificant
usual care
The intervention of telephone
monitoring by specialised nurses
had ended 1 year earlier; both
groups were getting routine fol-
low-up
23] 1518 people hav- | All-cause mortality , up to 3 RR 1.02
ing outpatient care | years after completion of the
RCT for stable chronic | trial 95% C10.8710 1.20
heart failure with . . P=0.73
0,
mainly NYHA class ?2|6/ 7hGO (43 A’).\tN't.h prgwous
Il or 11l symptoms elepnone monitoring by spe-
cialised nurses o
) ) — Not significant
308/758 (41%) with previous
usual care
The intervention of telephone fol-
low-up had ended 3 years earlier;
both groups were getting routine
follow-up

Admission to hospital

Compared with usual care Multidisciplinary programmes are more effective at reducing all-cause hospital admissions,
and hospital admissions for heart failure (high-quality evidence).

Ref
Population

(type)

All-cause hospital re-admission

Outcome, Interventions

Results and statistical
EREWSS

Effect

Favours

[15]

7387 people
Systematic | 32 RCTs in this
review analysis

Proportion of people admitted
to hospital for any cause

with disease management pro-
gramme

with usual care
Absolute results not reported

The different disease manage-
ment programmes seemed
equally effective; therefore, the
choice of a specific programme
could depend on the local health

© BMJ Publishing Group Ltd 2011. All rights reserved.

OR0.76
95% CI1 0.69 to 0.94
P <0.00001

RCTs of multidisciplinary treat-
ment were generally small, involv-
ing highly selected patient popu-
lations (see further information
on studies for more details)

L_Jole

disease manage-
ment programme




Ref

(type)

Population

Outcome, Interventions

service characteristics and the
available resources

Results and statistical
EREWSS

Favours

analysis

with control (not further defined)

Absolute results not reported

© BMJ Publishing Group Ltd 2011. All rights reserved.

There was significant heterogene-
ity among RCTs (P = 0.04)

[ 6569 people Proportion of people admitted | RR 0.87
) I hospital f
Systematic | 21 RCTsinthis | 1© NOsPital forany cause 95% CI 0.79 to 0.95
review analysis 1332/3331 (40%) with multidisci- P = 0.002
plinary programme - idiscioli
P, multidisciplinar
1442/3238 (45%) with control (not There was significant heterogene- | @ O O p Y
t RCTs (P = 0.04 programme
further defined) ity among s 04)
See further information on studies
for review definition of a multidis-
ciplinary intervention
(19 2026 people Proportion of people admitted | OR 0.71
Systematic | 11 RCTsinthis | (© NosPital for any cause 95% CI 0.54 to 0.94
review analysis 363/984 (37%) with pharmacist
care
449/1042 (43%) with no pharma-
cist care (43%) P @ OO | pharmacist care
The review focused on the role
of pharmacist care (both pharma-
cist-directed and pharmacist-as-
sisted care) in the management
of heart failure
(201 4122 people All-cause hospital admissions | RR 0.93
Systematic | 11 RCTs in this 918/2137 (43%) with remote pa- | 95% CI 0.87 to 0.99 Yol remote patient
review analysis tient monitoring P =003 monitoring
901/1985 (45%) with usual care
21 4295 people All-cause hospital admissions | RR 0.92
Systematic | 11 RCTs in this 822/2140 (38%) with structured | 95% CI 0.85 to 0.99 'Yele structured tele-
review analysis telephone support P=0.024 phone support
888/2155 (41%) with usual care
21 2343 people All-cause hospital admissions | RR 0.91
il i i 0, i i - 0,
rsey;si’t;\alvmanc gnRa(IZZ;ssm this ;82/1232 (47%) with telemonitor- | 95% CI 0.84 to 0.99 @00 |telemonitoring
y 9 P =0.022
579/1111 (52%) with usual care
Heart failure-specific hospital re-admission
(28] 3817 people Proportion of people admitted | OR 0.58
. - to hospital for heart failure-
i)\//si(t;vmatlc ig;?ﬁ,s in this specific causes 95% CI 0.50 to 0.67
with disease management pro- P <0.00001
gramme RCTs of multidisciplinary treat-
with usual care ment were generally small, involv-
ing highly selected patient popu- disease manage-
Absolute results not reported lations (see further information [ 1010 ment programme
. . on studies for more details) prog
The different disease manage-
ment programmes seemed
equally effective; therefore, the
choice of a specific programme
could depend on the local health
service characteristics and the
available resources
(7 Number of people | Proportion of people admitted | RR 0.70
.| in analysis not to hospital for heart failure-
i)\llsi(t;vmatlc clear specific causes 95% CI1 0.61 to 0.81
multidisciplinar
16 RCTs in this with multidisciplinary programme P <0.0001 ®CO P Y

programme




Population

Outcome, Interventions

Results and statistical
EREWSS

Favours

Most RCTs identi-
fied by the review
included people
who were hospi-
talised or had been
recently hospi-
talised with a diag-
nosis of heart fail-
ure (26 RCTs)

See further information on studies
for review definition of a multidis-
ciplinary intervention

[18]

238/1018 (23%) with no pharma-
cist care

The review focused on the role
of pharmacist care (both pharma-
cist-directed and pharmacist-as-

© BMJ Publishing Group Ltd 2011. All rights reserved.

3844 people Proportion of people admitted | OR 0.41
. - to hospital for heart failure-
0,
Systematlc 21 RC'_I’s in this specific causes 95% CI 0.30 to 0.56
review analysis o
with multidisciplinary programmes @ @ O | multidisciplinary
programme
with control (predominantly usual
care)
Absolute results not reported
(28] Number of RCTs | Proportion of people admitted | OR 0.42
Systematic anq people includ- | to hospital for heart failure 95% Cl 0.22 t0 0.81
” ed in subgroup ith involving f
review analysis not report- with programmes involving face-
ed to-face contact
Sub lvsi with control (predominantly usual programmes involv-
ubgroup analysis care) @® ® C | ing face-to-face
Subgroup analyses contact
based on type of Absolute results not reported
intervention offered | Programmes involving face-to-
in the multidisci- | face contact give the healthcare
plinary programme | provider an opportunity to ob-
serve the patient
(18] Number of RCTs | Proportion of people admitted | OR 0.37
) d le includ- | to hospital for heart fail
Systematic | o inpssg;gzgu 0 hospitalfor heartiaiiure —f 9504 1 0.21 t0 0.64
review analysis not report- with programmes involving face-
ed to-face contact plus telephone
contact .
Subgroup analysis programmes involv-
with control (predominantly usual 'Y Yo ing face-to-face
Subgroup analyses | care) contact plus tele-
based on type of phone contact
intervention offered Absolute results not reported
in the multidisci- | Programmes involving face-to-
plinary programme | face contact give the healthcare
provider an opportunity to ob-
serve the patient
(28l Number of RCTs | Proportion of people admitted | OR 0.67
) le includ- hospital for h fail
Systemaic | 1 People includ- | to hospital for heart failure. | g oy 36 151 2
review analysis not report- with programmes involving tele-
ed phone (non face-to-face) manage-
ment
Subgroup analysis with control (predominantly usual «— Not significant
Subgroup analyses | care)
based on type of
intervention offered Absolute results not reported
in the multidisci-
plinary programme
(191 1977 people Proportion of people admitted | OR 0.69
) . to hospital for heart fail
Systematic | 11 RCTsinthis | O osPrtatforneartialiure 1 9500 ¢ 0.51 t0 0.94
review analysis 183/959 (19%) with pharmacist
care
@ OO | pharmacist care

10



Population

Outcome, Interventions

Results and statistical
EREWSS

Favours

sisted care) in the management
of heart failure

mainly NYHA class
Il to 1l symptoms

telephone monitoring

220/758 (29%) with previous
usual care

© BMJ Publishing Group Ltd 2011. All rights reserved.

201 4310 people Hospital admissions for heart | RR 0.71
) o fail
Systematic | 13 RCTsinthis | & "¢ 95% CI 0.64 to 0.80 emote patient
review analysis 424/2231 (19%) with remote pa- | , o oo | Jole] monitori?'n
tient monitoring . 9
546/2079 (26%) with usual care
21 4269 people Hospital admissions for heart | RR 0.77
Systematic | 13 RCTsinthis | 21Ure 95% CI 0.68 to 0.87 structured tele.
review analysis 346/2102 (16%) with structured P = 0.00004 [ 1818 home supbort
telephone support - P pp
462/2167 (21%) with usual care
(21 1570 people Hospital admissions for heart | RR 0.79
. R fail
Systematic | 4 RCTs in this ailure 95% CI1 0.67 t0 0.94
review analysis 189/844 (22%) with telemonitor- P = 0.008 @ OO | telemonitoring
ing e
207/726 (28%) with usual care
(22 1049 people hospi- | Rate of composite outcome of | HR 0.93 (intensive disease man-
talised because of | all-cause mortality or hospital | agement v usual care)
RCT . L
heart failure, New | re-admission as a result of
} - 95% C1 0.73t0 1.17
3-armed York Heart Associ- | heart failure , 18 months
i tion (NYHA) func- L . i
trial fil olggl(cl ass I)I thJ)nI(\:/ 132/344 (38%) with intensive 'clj'he:]r(tasul:f flrim thtls :ﬁrgf RCItT
disease management programme 0 not correlate with Ihe results
The third arm as- of the 6 systematic reviews report-
141/339 (42%) with usual care | ed (see further information on
sessed the effects studies for details) —> Not significant
of a basic support | The intensive disease manage- 9
intervention (fol- | ment programme involved spe-
low-up with spe- | cialised nursing care together
cialised nurse and | with consultation with a cardiolo-
cardiologist) gist (353 people)
Usual care involved follow-up
with cardiologist alone (348 peo-
ple)
22] 1049 people hospi- | Proportion of people admitted | Significance not assessed
talised because of | to hospital for chronic heart .
RCT heart failure, NYHA | failure , 18 months The results from thls large RCT
3-armed functional class II do not correlate with the results
trial to IV 92/344 (27%) with intensive dis- | of the 6 systematic reviews report-
ra ease management programme | ed (see further information on
The third arm as- . studies for details)
sessed the effects 84/339 (25%) with usual care
of a basic support | Primary outcome was a compos-
intervention (fol- | ite of all-cause mortality or all-
low-up with spe- cause hospital admission
cialised nurse and . . .
cardiologist) The intensive dlse_ase manage-
ment programme involved spe-
cialised nursing care together
with consultation with a cardiolo-
gist (353 people)
Usual care involved follow-up
with cardiologist alone (348 peo-
ple)
(23] 1518 people attend- | Hospital admission for heart | RR 0.73
ing outpatients for | failure , up to 1 year after com- o
RCT stable chronic pletion of the trial 95% C10.60t0 0.90
heart fail ith . ) = i
eart failure wi 1741760 (23%) with previous P =0.002 P Yele) previous telephone

monitoring

11



Ref Results and statistical Effect

(type) Population Outcome, Interventions EREWSS size Favours

The intervention of telephone
monitoring by specialised nurses
had ended 1 year earlier; both
groups were getting routine fol-
low-up

231 1518 people attend- | Hospital admission for heart | RR 0.72

ing outpatients for | failure , up to 3 years after

RCT stable chronic completion of the trial 95% C10.60 t0 0.87
heart failure with . ) P = 0.0004
mainly NYHA class 217/760 (29%) with previous

telephone monitoring

266/758 (35%) with previous previous telephone
usual care 00O monitoring

Il to Il symptoms

The intervention of telephone
monitoring by specialised nurses
had ended 3 years earlier; both
groups were getting routine fol-
low-up

No data from the following reference on this outcome. fe]

Functional improvement

No data from the following reference on this outcome, ™! 161 17 18] [9] 201 1] (221 (23]

Quality of life

No data from the following reference on this outcome, ™ [t61 17 18] [9] 201 1] (221 (23]

Adverse effects

No data from the following reference on this outcome, 1161 171 [18] 18] (20} (21 [22] (23]

Further information on studies

15 The RCTs of multidisciplinary treatment were generally small, involving highly selected patient populations.

Many lasted <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.

01 A multidisciplinary intervention was defined as one in which heart failure management was the responsibility

of a team incorporating medical input and input from one or more other areas (specialist nurse, pharmacist, di-
etitian, or social worker).

200 The systematic review also identified 6 cohort studies (1925 people). It found that remote patient monitoring

significantly reduced all-cause mortality compared with usual care over the duration of the included studies
(67/980 [7%] with remote patient monitoring v 123/945 [13%)] with usual care; RR 0.53, 95% CI 0.29 to 0.96;
P <0.001). It also found that remote patient monitoring significantly reduced all-cause hospital admissions (3
cohort studies, 819 people: 84/420 [20%] with remote patient monitoring v 153/399 [38%)] with usual care; RR
0.52, 95% CI 0.28 to 0.96; P <0.001).

© BMJ Publishing Group Ltd 2011. All rights reserved. 12



2 one possible reason for the lack of observed benefit for the intensive disease management programme is that,

during the course of the study, people in the usual-care group had a closer follow-up by the cardiologist than
was anticipated before starting the study.

Comment: Clinical guide:
The multiple systematic reviews identified have suggested that disease management programmes
may reduce mortality, all-cause hospital admissions, and hospital admission for heart failure. It is
reassuring that, despite the lack of specific analysis of adverse effects, all-cause mortality and all-
cause hospital re-admissions were reduced, suggesting that multidisciplinary treatment overall is
beneficial and not associated with any clinically important adverse effects. The data at this time
are supportive of the use of disease management programmes to treat people with heart failure,
with the expectation that there will be a reduction in mortality and morbidity compared with usual
care.

(o[]S N[e]\I \What are the effects of exercise in people with heart failure?

OPTION EXERCISE

* For GRADE evaluation of interventions for Heart failure, see table, p 93 .

« Exercise may reduce admissions to hospital due to heart failure in people with heart failure compared with usual
care, although long-term benefits remain unclear.

Benefits and harms

Exercise versus usual care:

We found two systematic reviews (search date 2003, 30 parallel-group RCTSs plus 9 crossover RCTs, 2387 people;
2% and search date 2008, 19 RCTs, 3647 people 21 ) and one subsequent RCT. ! The reviews identified 6 RCTs
in common, however they presented different meta-analyses and so we report both reviews here.

Mortality
Compared with usual care Exercise seems no more effective at reducing mortality (moderate-quality evidence).

Ref Results and statistical

(type) Population Outcome, Interventions EREWSS

All-cause mortality
124]

1197 people Rate of all-cause mortality , OR0.71

Systematic | 14 RCTsinthis | Mean S:9 months*follow-up | 000y 5716 1.02

. . o) i .
review analysis 26/622 (4%) with exercise Follow-up among RCTs ranged

41/575 (7%) with control from 4 weeks to 192 weeks;
about half the RCTs included in
the review had a follow-up of 3
months or less

Not significant

(2] 962 people Rate of all-cause mortality , up | RR 1.02

Systematic |13 RCTsinthis | 1© 12 months’ follow-up 95% CI1 0.70 to 1.51
review analysis 42/480 (8.8%) with exercise P =0.90 —> Not significant
41/482 (8.5%) with control Follow-up among RCTs ranged
from 6 months to 12 months

(25] 2658 people Rate of all-cause mortality |, RR 0.88

>12 months' follow-up 95% C1 0.73 t0 1.07

P=021 €—3 | Not significant

Systematic | 4 RCTs in this

review analysis 238/1319 (18%) with exercise
0p)

268/1339 (20%) with control Follow-up among RCTS ranged

from 26 months to 75 months

No data from the following reference on this outcome. [26)

© BMJ Publishing Group Ltd 2011. All rights reserved. 13



Admission to hospital

Compared with usual care Exercise may be more effective than usual care at reducing hospital admissions caused
by heart failure at up to 30 months' follow-up. However, we don't know whether exercise is more effective at reducing
all-cause hospital admissions or composite outcomes including all-cause hospital admission (other outcomes in

composites include emergency department admission, urgent transplant, and death) (low-quality evidence).

Ref Results and statistical Effect
(type) Population Outcome, Interventions EREWSS size Favours
Death or hospital admission
24] 1197 people Rate of events (including hos- | OR 0.83
. - pital admission causing tempo-
rSe)\llsi(t;\Nmatlc ;iall?cs'il'ss in this rary or permanent withdrawal 95% CI1 0.50 to 1.39
4 from exercise) , mean 5.9 Follow-up among RCTs ranged RN Not significant
months' follow-up from 4 weeks to 192 weeks; 9
30/622 (5%) with exercise about half the RCTs included in
the review had a follow-up of 3
34/575 (6%) with control months or less
28] 659 people Rate of all-cause hospital ad- | RR 0.79
Systematic | 8 RCTs in this ][g'lf‘osv'\?ﬂz Lupto12months’ | oo0 ) 0 5810 1.07
review analysis ] ] P=013 — Not significant
47/329 (14%) with exercise :
: Follow-up among RCTs ranged
0,
61/330 (18%) with control from 6 months to 12 months
(251 2658 people Rate of all-cause hospital ad- | RR 0.96
S N , )
Systematic | 4 RCTs in this umplssmns »>12 months® follow 95% CI1 0.90 to 1.02
review analysis _ —> Not significant
764/1319 (58%) with exercise | © = 015 9
: Follow-up among RCTs ranged
0,
81071339 (60%) with control from 26 months to 75 months
2] 569 people Rate of hospital admissions for | RR 0.72
) S h fail , hs'
Systematic | 7 RCTs in this f;fg\t,v_i'p“re up o 30 Months” | 450, ¢ .52 t0 0.99
review analysis P = 0.042 ® O | exercise
44/286 (15%) with exercise -
61/283 (22%) with control

No data from the following reference on this outcome.

Functional improvement

[26]

Compared with usual care Exercise may be more effective at increasing exercise time at 3 and 12 months, and at
increasing distance walked on the 6-minute walk at 3 months, but we don't know whether it is more effective at in-
creasing distance walked on the 6-minute walk at 6 or 12 months or at improving performance on the incremental
shuttle walking test at 6 months (low-quality evidence).

Effect
size

Results and statistical
analysis

Ref

Population Outcome, Interventions Favours

(type)
Walking distance

27 P =0.275

173 people with
heart failure and
left ventricular
ejection fraction
(LVEF) 40% or
less, New York
Heart Association
(NYHA) functional
class Il to IV

Change in distance on the 6-
minute walk (change from

RCT baseline) , 6 months

The method of randomisation of
the RCT is unclear

From 1350 to 1422 with home-
based exercise programme (a
combination of aerobic and resis-

tance exercise training)

From 1324 to 1385 with usual
[25] care

Not significant

In review
Units used to measure distance
in this RCT is unclear

© BMJ Publishing Group Ltd 2011. All rights reserved. 14



Ref

Results and statistical

(type) Population Outcome, Interventions EREWSS Favours
(26] 169 people with Change in the incremental Mean difference: +14.98 metres
0 .
RCT LVEF 40% or Igss shuttle walking test, 6 months 95% CI —11.89 metres to
and NYHA function- ith h based ise trai +41.86 met
al class I or more | With home-based exercise train- .86 metres
ing plus specialist heart failure _ o
nurse care P=01 Not significant
with usual care (specialist heart
failure nurse care alone)
Absolute results not reported
28] 1835 people with | Change in distance on the 6- | P <0.001
RCT medically stable minute walk (change from
heart failure and baseline) , 3 months
LVEF <35% L )
° Median increase +20 metres (in-
In review terquartile range [IQR] —15 me- exercise trainin
tres to +57 metres) with exercise 9
training
Median increase +5 metres (IQR
—28 to +37 metres) with usual
care
(28] 1914 people with | Change in exercise time P <0.001
RCT medically stable (change from baseline) , at 3
heart failure and months
<359
LVEF <35% Median increase 1.5 minutes
In review [#°) (IQR 0.3 minutes to 3.0 minutes) ) o
with exercise training exercise training
Median increase +0.3 minutes
(IQR —0.6 to +1.4 minutes) with
usual care
Absolute results not reported
(28] 1444 people with | Change in distance onthe 6- | P =0.26
RCT medically stable minute walk (change from
heart failure and baseline) , 12 months
< 0,
LVEF <35% Median increase +13 metres
In review % (IQR —28 metres to +61 metres) Not significant
with exercise training
Median increase +12 metres
(IQR —30 metres to +55 metres)
with usual care
(28] 1476 people with | Change in exercise time P <0.001
RCT medically stable (change from baseline) , at 12
heart failure and months
<359
LVEF 35/; Median increase 1.5 minutes
In review % (IQR 0 minutes to 3.2 minutes) exercise
with exercise training
Median increase +0.2 minutes
(IQR —-1.0 minutes to +1.7 min-
utes) with usual care
[24] [25]

No data from the following reference on this outcome.

Quality of life
Compared with usual care We don't know how exercise impacts quality of life (low-quality evidence).
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Ref Results and statistical Effect
(type) Population Outcome, Interventions EREWSS size Favours
Quality of life
261 169 people with Change in the Minnesota Liv- | Mean difference —2.53
left ventricular ing with Heart Failure Question-
RCT ejection fraction naire (MLHFQ) , 6 months 95% CI -7.87 0 +2.80
0, —
I((Ie_;/sE :313 (IJ\I/QV\(/) :(ork with home-based exercise train- P=03
Heart Association | N9 Plus specialist heart failure —> Not significant
(NYHA) functional nurse care
class Il or more with usual care (specialist heart
failure nurse care alone)
Absolute results not reported
(28] 169 people with Change in the MLHFQ , 12 Mean difference —0.55
LVEF 40% or less | months
RCT and NYHA function- | ! |95 CI-58710+4.76
al class Il or more with home-based exercise train- P-08
ing plus specialist heart failure e o
nurse care «—> Not significant
with usual care (specialist heart
failure nurse care alone)
Absolute results not reported
28] 700 people Health-related quality of life SMD -10.33
Systematic | 6 RCTs in this ‘f"c','ltlgx_t';FQ  UptoB0MONthS' | ono oy 16 891 -4.77
review analysis _ )
with exercise P =0.00027 exercise
with usual care
Absolute results not reported
2] 3109 people Health-related quality of life SMD -0.56
. N with all questionnaires , up to
i)\//si(t;vmatlc ;gaFllyC;'il;s in this 75 months' follow-up 95% CI —0.82 to —0.30
with exercise P =0.00002 exercise
with usual care
Absolute results not reported

No data from the following reference on this outcome.

Adverse effects

[24]

Ref Results and statistical Effect
(type) Population Outcome, Interventions EREWSS size Favours
Adverse effects
24] Number of people | Exercise-related mortality
.| not clear . .
Systematic with exercise
review with control
The review found no reports of
deaths directly related to exercise
during >60,000 people-hours of
exercise training
(28] 2331 people with | Proportion of people with at Significance not assessed
RCT medically stable least 1 hospital admission as

heart failure and
left ventricular
ejection fraction of
35% or less

! 25
In review 28]

a result of an event during or
within 3 hours after exercise

37/1159 (3%) with exercise train-
ing
22/1171 (2%) with usual care

© BMJ Publishing Group Ltd 2011. All rights reserved.
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Ref Results and statistical Effect

(type) Population Outcome, Interventions EREWSS size Favours

The usual-care group did not un-
dergo a formal exercise pro-
gramme

The RCT reported that exercise
training was well tolerated and
safe

No data from the following reference on this outcome. 25l [zl

Further information on studies

Comment: Clinical guide:

The specific form of exercise training varied among trials, and the relative merits of each strategy
are unknown. Adherence to home-based exercise programmes is typically low, which could result
in underestimation of the beneficial effects of exercise training. The most recent RCT (HF-ACTION
RCT) identified by review ! is the largest (2331 people) study identified to date. *® Results from
this multicentre, international study may be more appropriately generalised to smaller community
centres. The findings from HF-ACTION and overall by the second systematic review (2] support
a prescribed exercise training programme for patients with heart failure in addition to other evidence-
based treatments.

(olS]=S3[e]NIll \What are the effects of drug treatments for heart failure?

OPTION ACE INHIBITORS FOR TREATING HEART FAILURE

* For GRADE evaluation of interventions for Heart failure, see table, p 93 .

e ACE inhibitors reduce mortality and hospital admissions from heart failure compared with placebo, with greater
absolute benefits seen in people with more severe heart failure.

« Combined treatment with angiotensin Il receptor blockers and ACE inhibitors may lead to a greater reduction in
hospital admission for heart failure compared with ACE inhibitor treatment alone.

Benefits and harms

ACE inhibitors versus placebo:

We found two systematic reviews (search dates 1994 and not reported 0] ) of ACE inhibitors versus placebo in
heart failure. The second review analysed long-term results from large RCTs comparing ACE inhibitors versus
placebo. *” Three RCTs identified by the review examined the effects of ACE inhibitors in people for 1 year after
MI. We found one systematic review (search date 1999) that specifically examined the adverse effects of ACE inhibitors
in people with heart failure. ")

[29]

Mortality
Compared with placebo ACE inhibitors are more effective at reducing mortality (high-quality evidence).

Ref Results and statistical Effect

(type) Population Outcome, Interventions EREWASS size Favours

All-cause mortality
[29]

7105 people, New | Rate of all-cause mortality ARR 6%

York Heart Associ- . .
ation (NYHA) func- éh}_:ll.):_Lt/3870 (16%) with ACE in- 95% Cl 4% to 8% Yol
tional class Il or [V | NPIOrS OR0.77

709/3235 (22%) with placebo

Systematic

> ACE inhibitors
review
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Ref
Population

(type)

Outcome, Interventions

Results and statistical
EREWSS

Favours

32 RCTs in this
analysis

Duration of identi-
fied RCTs was 3 to
42 months

The review reported that relative
reductions in mortality were simi-
lar in different subgroups (strati-
fied by age, sex, cause of heart
failure, and NYHA functional
class)

95% C10.67 t0 0.88

(=01 12,763 people with

left ventricular dys-

Rate of all-cause mortality

OR 0.80

866/2971 (29%) with placebo

for details of relative benefits of
ACE inhibitors

rSe)\llsi(t;\eNmatic function or heart ﬁﬁ)fiitz)/rﬁsSQl (23%) with ACE in- 95% CI 0.74 to 0.87
failure of mean du- See further information on studies | @ () () | ACE inhibitors
ration 35 months | 1710/6372 (27%) with placebo | for details of relative benefits of
5 RCTs in this ACE inhibitors
analysis
(0] 5966 people at 1 | Rate of all-cause mortality OR 0.74
Systematic | YE& POStInfarction | 2 - 995 (23%) with ACE in- | 95% C1 0.66 to 0.83
review 2nRa(|;';ss|n this hibitors See further information on studies @ OO | ACE inhibitors

Admission to hospital

Compared with placebo ACE inhibitors are more effective at reducing hospital admissions for heart failure (high-

quality evidence).

Ref
Population

(type)

Outcome, Interventions

Results and statistical
EREWSS

Favours

Heart failure-specific re-admission to hospital

(501 12,763 people with

left ventricular dys-

Proportion of people admitted
to hospital for heart failure

OR 0.67

hibitors
460/2971 (16%) with placebo

for details of relative benefits of
ACE inhibitors

rse)\l/si(t;/vmaﬁc function or heart causes 95% Cl0.61100.74
failure of mean du- ’ B See further information on studies | @ () () | ACE inhibitors
. 0, -
ration 35 months ﬁz)?t/c?rigl (14%) with ACE in for details of relative benefits of
5 RCTs in this ACE inhibitors
0p)
analysis 1202/6372 (19%) with placebo
(501 5966 people at 1 | Proportion of people admitted | OR 0.73
Systematic year post-infarction L(;S;):Spltal for heart failure 95% C1 0.63 10 0.85
review 3 RCTs in this See further inf fi tudi @® O | ACE inhibitors
analysis 355/2995 (12%) with ACE in- e lurther iniormation on studies

No data from the following reference on this outcome. [29]
Functional improvement
No data from the following reference on this outcome. *¥ %
Quality of life

[29] [30]

No data from the following reference on this outcome.
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Adverse effects

Ref
Population

(type)

Outcome, Interventions

Withdrawal owing to adverse effects

Results and statistical
EREWSS

Effect
size

Favours

(1 18,234 people Proportion of people withdraw- | RR 1.54
. - ing because of an adverse ef- o

Sy;tematlc 22 RC'_I’s in this fect , about 2 years 95% CI 1.30 to 1.83

review analysis
1035/7487 (14%) with ACE in-
hibitor @O0 | control
661/7025 (9%) with control
(placebo or non-ACE inhibitor
treatments)

Adverse effects

=1 11,989 people Risk of cough RR 3.19

Systematic | Number of RCTs in | 123/6191 (2%) with ACE inhibitor | 95% CI 2.22 to 4.57

review analysis not clear 34/5798 (19) with control ®®C |control
(placebo or non-ACE inhibitor
treatments)

(=1 11,989 people Risk of hypotension RR 1.95

Systematic | Number of RCTs in | 102/6191 (2%) with ACE inhibitor | 95% CI 1.39 to 2.74

review analysis not clear 45/5798 (19%) with control @ | control
(placebo or non-ACE inhibitor
treatments)

(31 11,989 people Risk of renal dysfunction RR 1.84

Systematic | Number of RCTs in | 59/6191 (0.9%) with ACE inhibitor | 95% CI 1.20 to 2.81

review analysis not clear 31/5798 (0.5%) with control @® O | control
(placebo or non-ACE inhibitor
treatments)

= 11,989 people Risk of dizziness RR 1.60

Systematic | Number of RCTs in | 92/6191 (1.4%) with ACE inhibitor | 95% CI 1.15 to 2.23

review analysis not clear 56/5798 (0.9%) with control @® O | control
(placebo or non-ACE inhibitor
treatments)

(31 11,989 people Risk of impotence RR 6.46

Systematic | Number of RCTsin | 10/6191 (0.16%) with ACE in- 95% ClI 1.14 to 36.58

review analysis not clear | hibitor ®29® |contol
1/5798 (0.02%) with control
(placebo or non-ACE inhibitor
treatments)

No data from the following reference on this outcome.

Difference doses of ACE inhibitors versus each other:
We found one large RCT comparing low-dose lisinopril versus high-dose lisinopri

Mortality

[29]

[30]

| [32]

Different doses of ACE inhibitors compared with each other Low-dose and high-dose lisinopril seem equally effective
at reducing mortality (moderate-quality evidence).
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Ref

Results and statistical

Outcome, Interventions

Favours

Population

(type)

All-cause mortality

EREWSS

(2] 3164 people with

New York Heart
Association func-
tional class Il to IV
heart failure

RCT

Rate of mortality ARR 2.4%

717/1596 (45%) with low-dose
lisinopril (2.5 or 5.0 mg/day)

ClI not reported

HR 0.92

666/1568 (43%) with high-dose

lisinopril (32.5 or 35.0 mg/day) 95% C10.8010 1.03
P =0.128

Not significant

Admission to hospital

Different doses of ACE inhibitors compared with each other Low-dose lisinopril seems less effective than high-dose
lisinopril at reducing admissions for heart failure (moderate-quality evidence).

Ref
Population

(type)

Results and statistical

Outcome, Interventions EREWAS

Death or hospital admission

=2 3164 people with

New York Heart
Association (NY-
HA) functional
class Il to IV heart
failure

RCT

Rate of combined outcome of | ARR 4.1%
death or hospital admission for

any reason

1338/1596 (84%) with low-dose
lisinopril (2.5 or 5.0 mg/day)

1250/1568 (80%) with high-dose
lisinopril (32.5 or 35.0 mg/day)

Cl not reported
HR 0.88
95% Cl 0.82 to 0.96

oCO

high-dose lisinopril

Heart failure-specific re-admission to hospital

(2 3164 people with

NYHA functional
class Il to IV heart
failure

RCT

Proportion of people admitted | ARR 22.2%

to hospital for heart failure

1576/1596 (99%) with low-dose
lisinopril (2.5 or 5.0 mg/day)

1199/1568 (77%) with high-dose
lisinopril (32.5 or 35.0 mg/day)

ClI not reported
P =0.002

high-dose lisinopril

Functional improvement

No data from the following reference on this outcome.

Quality of life

[32]

No data from the following reference on this outcome.

Adverse effects

[32]

Ref

(type) Population

Results and statistical

Outcome, Interventions analysis

Withdrawal

Favours

(2 3164 people with

New York Heart
Association (NY-
HA) functional
class Il to IV heart
failure

RCT

Proportion of people withdraw-
ing from RCT

Significance not assessed

18% with low-dose lisinopril (2.5
or 5.0 mg/day)
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Ref Results and statistical Effect
(type) Population Outcome, Interventions EREWSS size Favours
17% with high-dose lisinopril
(32.5 or 35.0 mg/day)
Absolute numbers not reported
Adverse effects
(2] 3164 people with | Proportion of people with Significance not assessed
RCT NYHA functional dizziness
CI?SS Ilto IV heart 12% with low-dose lisinopril (2.5
failure
or 5.0 mg/day)
19% with high-dose lisinopril
(32.5 or 35.0 mg/day)
Absolute numbers not reported
(2] 3164 people with | Proportion of people with hy- | Significance not assessed
RCT NYHA functional potension
class Il to IV heart . -, .
fai 7% with low-dose lisinopril (2.5
ailure
or 5.0 mg/day)
11% with high-dose lisinopril
(32.5 or 35.0 mg/day)
Absolute numbers not reported
(2] 3164 people with | Proportion of people with Significance not assessed
RCT NYHA functional | worsening renal function
class Il to IV heart . . .
: 7% with low-dose lisinopril (2.5
failure
or 5.0 mg/day)
10% with high-dose lisinopril
(32.5 or 35.0 mg/day)
Absolute numbers not reported
(2 3164 people with | Proportion of people with sig- | Significance not assessed
RCT NYHA functional nificant change in serum
class Il to IV heart | potassium concentration
failure 7% with low-dose lisinopril (2.5
or 5.0 mg/day)
7% with high-dose lisinopril (32.5
or 35.0 mg/day)
Absolute numbers not reported
(2] 3164 people with | Proportion of people with Significance not assessed
NYHA functional cough
RCT class Il to IV heart
: 13% with low-dose lisinopril (2.5
failure
or 5.0 mg/day)
11% with high-dose lisinopril
(32.5 or 35.0 mg/day)
Absolute numbers not reported

ACE inhibitors versus angiotensin Il receptor blockers:
See option on angiotensin Il receptor blockers, p 22 .

ACE inhibitors alone versus ACE inhibitors plus angiotensin Il receptor blockers:

See option on angiotensin |l receptor blockers, p 22 .
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ACE inhibitors versus beta-blockers:
See option on beta-blockers, p 28 .

Further information on studies

B% " The relative benefits of treatment with ACE inhibitors 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 towards greater relative reduction in mortality or re-admission for heart failure in people with
lower ejection fraction, benefit was apparent over the range examined.

Comment: The first systematic review found similar benefits with different ACE inhibitors. 2l

Clinical guide:

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 Ml). It is unclear whether there are addi-

tional benefits from adding an ACE inhibitor to antiplatelet treatment in people with heart failure
(see antiplatelet agents, p 48 ).

OPTION ANGIOTENSIN Il RECEPTOR BLOCKERS FOR TREATING HEART FAILURE

* For GRADE evaluation of interventions for Heart failure, see table, p 93 .

« Angiotensin Il receptor blockers reduce mortality and hospital admissions from heart failure compared with
placebo, with greater absolute benefits seen in people with more severe heart failure.

« Combined treatment with angiotensin Il receptor blockers and ACE inhibitors may lead to a greater reduction in
hospital admission for heart failure compared with ACE inhibitor treatment alone.

Benefits and harms

Angiotensin Il receptor blockers versus placebo:

We found one systematic review (search date 2003, 24 RCTs, 38,080 people with New York Heart Association
(NYHA) functional class II-1V, follow-up 4 weeks to 2.7 years). (341

Mortality

Compared with placebo Angiotensin Il receptor blockers are more effective at reducing all-cause mortality at 4 weeks
to 2.7 years (high-quality evidence).

Ref Results and statistical Effect

(type) Population Outcome, Interventions analysis size Favours

All-cause mortality
[34]

4623 people Rate of mortality OR 0.83
Systematic | 9 RCTs in this 299/2821 (11%) with angiotensin | 95% CI 0.69 to 1.00 @O |ARBs
review analysis Il receptor blockers (ARBs)

319/1802 (18%) with placebo

Admission to hospital

Compared with placebo Angiotensin Il receptor blockers are more effective at reducing hospital admissions for heart
failure (high-quality evidence).
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Ref Results and statistical

(type) Population Outcome, Interventions EREWSS Favours

Heart failure-specific re-admission to hospital
(34]

2590 people Proportion of people admitted | OR 0.64

Systematic | 3 RCTs in this to hospital for heartfailure | o000 o) 5316 0.78
review analysis 230/1340 (17%) with angiotensin @O |ARBs
Il receptor blockers (ARBS)

314/1250 (25%) with placebo

Functional improvement

No data from the following reference on this outcome. B34

Quiality of life

No data from the following reference on this outcome. B34

Adverse effects

No data from the following reference on this outcome.

Angiotensin Il receptor blockers versus ACE inhibitors:

We found two systematic reviews (search date 2003, 10 RCTs, 25,739 people with New York Heart Association
functional class 11-1V, follow-up 4 weeks to 2.7 years; ** and search date 2007, 5 RCTs [all of which were identified
by the first review], 24,822 people 39 ). The reviews differed in their inclusion criteria in minimum number of people
enrolled and length of follow-up. The first review included RCTs of any size with a minimum length of follow-up of 4
weeks, ** whereas the second review specified a minimum number of 500 people and at least 6 months' follow-up.
B The reviews therefore included different RCTs in their analysis of all-cause mortality and so we report both reviews
here.

Mortality

Angiotensin Il receptor blockers compared with ACE inhibitors Angiotensin Il receptor blockers and ACE inhibitors
are equally effective at reducing all-cause mortality at 4 weeks to 2.7 years (high-quality evidence).

Ref Results and statistical
(type) Population Outcome, Interventions EREWSS Favours

All-cause mortality

(34 5201 people Rate of mortality OR 1.06

Systematic | 8 RCTs in this 331/2889 (11%) with angiotensin | 95% CI 0.90 to 1.26

review analysis Il receptor blockers (ARBs) «—> Not significant
295/2312 (13%) with ACE in-
hibitors

(351 4310 people Rate of mortality RR 1.06

) Lo 0p) i o
rSe)\/lsi(t;\e,vmatlc 2nRa(|:';ss|n this 317/2257 (14.0%) with ARBs 95% CI1 0.56 to 1.62 3 Not significant
4 286/2053 (13.9%) with ACE in-

hibitors
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Admission to hospital
Angiotensin Il receptor blockers compared with ACE inhibitors Angiotensin Il receptor blockers and ACE inhibitors
are equally effective at 4 weeks to 2.7 years at reducing hospital admissions for heart failure (high-quality evidence).

Ref Results and statistical Effect

(type) Population Outcome, Interventions EREWSS size Favours

Heart failure-specific re-admission to hospital
(34] [35]

4310 people Proportion of people admitted | OR 0.95

Systematic | 3 RCTs in this to hospital with heart failure

review analysis 333/2257 (15%) with angiotensin
Il receptor blockers (ARBS)

95% C10.80t0 1.13

The reviews includ-
ed the same three | 321/2053 (16%) with ACE in-
RCTs in their hibitors

meta-analyses of o
hospital admission — Not significant
for heart failure,
and both found the
same result for this
outcome

Meta-analysis re-
ported from 1 re-
view

Functional improvement

No data from the following reference on this outcome. 34 (3]
Quality of life
No data from the following reference on this outcome. 34 (3]
Adverse effects

[34] [35]

No data from the following reference on this outcome.

Angiotensin Il receptor blockers plus ACE inhibitors versus ACE inhibitors alone:

We found three systematic reviews (search date 2003, 7 RCTs, 8260 people with New York Heart Association
functional class II-1V heart failure; ®* search date 2003, 4 RCTs; ®® and search date 2007, 3 RCTs, 7999 people
151, All RCTs identified by the second and third reviews ® ! were identified by the first review. ** However,
there was variation among the reviews in their inclusion criteria and outcomes assessed and so we report all three
reviews here. The first review included RCTs of any size with a minimum length of follow-up of 4 weeks, B4 whereas
the second and third reviews specified at least 6 months' follow-up. ®® #* The second review (4 RCTs identified
by the first systematic review, B4 7666 people) primarily assessed the effects of angiotensin Il receptor blockers
(ARBS) plus ACE inhibitors versus ACE inhibitors alone with and without beta-blockers. B The third review specified
inclusion criteria of 500 or more people and 6 months' or longer follow-up. 55 The review found the same results as
the othe[r3 two reviews. " ¢ Wwe also found a fourth systematic review (search date 2006) that assessed only adverse
effects.
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Mortality

Angiotensin Il receptor blockers plus ACE inhibitors compared with ACE inhibitors alone We don't know whether

angiotensin Il receptor blockers plus ACE inhibitors are more effective than ACE inhibitors alone at reducing mortal-
ity or a composite outcome of mortality plus morbidity independent of whether people are taking beta-blockers (low-
quality evidence).

Ref

(type)

Population

Outcome, Interventions

Results and statistical
EREWSS

Favours

All-cause mortality

[34]

Subgroup analysis

with ACE inhibitor alone

© BMJ Publishing Group Ltd 2011. All rights reserved.

ity between the RCTs (P <0.05)

8260 people Rate of all-cause mortality OR 0.97
Systematic | 7 RCTs in this 903/4265 (21%) with angiotensin | 95% CI 0.87 to 1.08
review analysis Il receptor blocker (ARB) plus -
ACE inhibitor — Not significant
901/3995 (23%) with ACE in-
hibitor alone
6] Number of people | Rate of mortality OR0.93
Systematic | "% 18" with ARB plus ACE inhibitor [ 95% CI 0.81 to 1.06
review 2 RCTs in this (without beta-blockers)
analysis with ACE inhibitor alone — Not significant
Subgroup analysis Absolute results not reported
Subgroup analysis
of people not tak-
ing beta-blockers
561 Number of people | Rate of mortality OR 1.08
Systematic | "0t 183\ with ARB plus ACE inhibitor (with | 95% CI1 0.90 to 1.29
review 2 RCTs in this beta-blockers) .
analysis There was statistical heterogene-
with ACE inhibitor alone ity between the RCTs (P <0.05) — Not significant
Subgroup analysis Absolute results not reported
Subgroup analysis
of people taking
beta-blockers
(35 7999 people Rate of mortality RR 0.98
Systematic | 3 RCTs in this 901/4119 (22%) with ARB plus | 95% CI1 0.84 to 1.15
review analysis ACE inhibitor — Not significant
900/3980 (23%) with ACE in-
hibitor alone
Mortality and morbidity
6] 7666 people Rate of a composite outcome | OR 0.89
Systematic | 4 RCTs in this of mortality and morbidity 95% CI 0.81 to 0.98
review analysis with ARB plus ACE inhibitor (with ARB plus ACE in-
or without beta-blockers) L jele hibitor
with ACE inhibitor alone
Absolute results not reported
(361 Number of people | Rate of a composite outcome | OR 0.83
Systematic not clear of mortality and morbidity 95% C1 0.73 t0 0.94
review 2 RCTs in this with ARB plus ACE inhibitor
analysis (without beta-blockers) ®00 ARB plus ACE in-
Subgroup analysis | with ACE inhibitor alone hibitor
Subgroup analysis | Absolute results not reported
of people not tak-
ing beta-blockers
6] Number of people | Rate of a composite outcome | OR 0.94
Systematic not clear of mortality and morbidity 95% C1 0.80 t0 1.10
review 2 RCTs in this with ARB plus ACE inhibitor (with - «—> Not significant
analysis beta-blockers) There was statistical heterogene-
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Ref
Population

(type)

Outcome, Interventions

Effect
size

Results and statistical

EREWSS Favours

Subgroup analysis
of people taking
beta-blockers

Absolute results not reported

Admission to hospital

Angiotensin Il receptor blockers plus ACE inhibitors compared with ACE inhibitors alone Angiotensin Il receptor
blockers plus ACE inhibitors are more effective at reducing hospital admissions for heart failure (high-quality evidence).

Ref
Population

(type)

Outcome, Interventions

Effect
size

Results and statistical

EREWASS Favours

Heart failure-specific re-admission to hospital

(34] 8108 people Proportion of people admitted | OR 0.77
Systematic | 4 RCTs in this to hospital with heart failure | oo00 o 6 59 16 0.87
review analysis 688/4176 (16%) with angiotensin .
I receptor blocker (ARB) plus ®00 ﬁigi‘?o?lus ACEin
ACE inhibitor
819/3932 (21%) with ACE in-
hibitor alone
35 7999 people Proportion of people admitted | RR 0.83
Systematic | 3 RCTs in this to hospital with heart failure | o0, o 6 7 16 .97
review analysis 686/4119 (17%) with ARB plus
. ACE inhibitor .
The 3 RCTs in the Yol ARB plus ACE in-
meta-analysis were | 818/3980 (21%) with ACE in- hibitor
included in the hibitor alone
meta-analysis of
another rePorted
review 4

No data from the following reference on this outcome. 136)

Functional improvement

[34] [36] [35]

No data from the following reference on this outcome.

Quality of life

[34] [36] [35]

No data from the following reference on this outcome.

Adverse effects

Ref Results and statistical Effect
(type) Population Outcome, Interventions EREWAS size Favours
Any adverse event
3] 18,160 people with | Proportion of people experienc- | RR 1.27
Systematic hear'g failure or left | ing any adverse event 95% CI 1.15 t0 1.40
> ventricular dysfunc- . . .
review ; 11% with angiotensin Il receptor @ O ) | ACEinhibitor alone
tion S P <0.00001
blocker (ARB) plus ACE inhibitor
9 RCTs in this
analysis

26
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Ref
Population

(type)

Outcome, Interventions

9% with ACE inhibitor alone

Absolute numbers not reported

Results and statistical
EREWSS

See further information on studies
for methodological issues high-
lighted by the review

Favours

Worsening renal function

(331 18,160 people with

heart failure or left

Proportion of people with
worsening renal function

RR 2.12

No data from the following reference on this outcome.

Further information on studies

[33]

Systematic . g 95% Cl 1.30 to 3.46
review ;/icca)?]trlcular dysfunc 2% with ARB plus ACE inhibitor
o v R
9 RCTs in this 1% with ACE inhibitor alone @® ® O | ACEinhibitor alone
analysis Absolute numbers not reported
See further information on studies
for methodological issues high-
lighted by the review
Hypotension
3] 18,160 people with | Hypotension RR 1.91
.| heart failure or left . R
rS(_})\//si‘ta(\eNma'uc ventricular dysfunc- 2% with ARB plus ACE inhibitor | 95% CI 1.37 to 2.66
tion 1% with ACE inhibitor alone P =0.0002
9 RCTs in this Absolute numbers not reported @O0 | ACEinhibitor alone
analysis : . .
See further information on studies
for methodological issues high-
lighted by the review
Hyperkalaemia
(3] 18,160 people with | Proportion of people with hy- | RR 4.17
Systematic hear'g failure or left | perkalaemia 95% Cl 2.31 t0 7.53
review ventricular dysfunc- | o o204 ith ARB plus ACE in-
tion 2170 P P <0.00001
hibitor
0.20% with ACE inhibitor alone @ @ _ | ACEinhibitor alone
Absolute numbers not reported
See further information on studies
for methodological issues high-
lighted by the review
[34] [36] [35]

The review identified heterogeneity among studies and therefore conducted subgroup analyses using a statis-

tical test of interaction. Subgroups analysed included the proportion of people with diabetes, sex, follow-up du-
ration, and diuretic use. The only end point that showed significant interaction by subgroup was shorter trial
duration leading to higher estimates of RR of renal failure for ARB plus ACE inhibitor relative to ACE inhibitor
alone. This review also reported several other limitations. One limitation was that many included studies did
not explain how adverse effects were defined; another limitation was that the initial search revealed and excluded
some trials in which no adverse events were reported, and it is not clear whether there were actually no adverse
events or simply that the investigators did not report them; finally the authors advise caution in interpreting meta-
analytic results when the number of events per study are small, as is the case for many studies of adverse

events.

Comment:

Clinical guide:

Evidence suggests that, in people intolerant of ACE inhibitors, an ARB would be as effective at
reducing mortality and morbidity. Furthermore, the evidence suggests that, for people with NYHA
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functional class 11—V, an ARB should be added to treatment after ACE inhibition and beta-blocker
treatment have been optimised, to further reduce both mortality and morbidity.

OPTION BETA-BLOCKERS

* For GRADE evaluation of interventions for Heart failure, see table, p 93 .

* Beta-blockers reduce mortality and hospital admissions from heart failure compared with placebo, with greater
absolute benefits seen in people with more severe heart failure.

Benefits and harms

Beta-blockers versus placebo:

We found three systematic reviews (search date 2000, 22 RCTs, 10,315 people; B7 search date 2004, 28 RCTs,
7637 people; *® and search date 2008, 23 RCTs, 19,209 people ¥ ) in people with any severity of heart failure.
The reviews identified many RCTs in common, however they applied different inclusion criteria (e.g., in minimum
number of people enrolled and length of follow-up) and reported on different outcomes. We found one systematic
review (search date 2002, 9 RCTs, 14,594 g)eople followed up for 6—-24 months) that assessed adverse effects of
beta-blockers in people with heart failure. 149

Mortality

Compared with placebo (in people with any severity of heart failure) Beta-blockers seem more effective at reducing
mortality in people with heart failure of any severity also receiving triple therapy, and in particular ACE inhibitors.
(moderate-quality evidence).

Ref Results and statistical
(type) Population Outcome, Interventions EREWASS
All-cause mortality
(37 10,315 people with | Rate of mortality OR 0.65
.| heart failure, most .
’ 0, | 0,
i)\//sig\elvmatlc receiving triple 444/5273 (8%) with beta-blockers | 95% CI 0.53 to 0.80
therapy, and in 624/4862 (13%) with placebo This is equivalent to 3 fewer
particular ACE in- deaths per 100 people treated for
hibitors 1 year
22 RCTs in this The results were consistent for @O0 | betablockers
analysis selective and non-selective beta-
blockers
Sensitivity analysis and funnel
plots found that publication bias
was unlikely
= 19,209 people with | Rate of mortality RR 0.76
. h failure, .
Systematic | oo 1€ MO 15059820 (1206) with beta- | 95% C10.68 to 0.84
review receiving ACE in- blockers
hibitors and digoxin There was significant statistical | ‘® CO | beta-blockers
23 RCTs in this 1515/9389 (16%) with placebo hstfrg%%nelty among RCTs
analysis (P =0.09)

No data from the following reference on this outcome.

Admission to hospital

(38]

Compared with placebo (in people with any severity of heart failure) Beta-blockers may be more effective at reducing
hospital admissions in people with heart failure of any severity also receiving triple therapy, and in particular ACE
inhibitors, and may be more effective at reducing a composite outcome of mortality and hospital admissions in older
people (low-quality evidence).
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Ref
Population

(type)

All-cause hospital admissions

Outcome, Interventions

Results and statistical
EREWSS

Favours

7 10,315 people with

heart failure, most
receiving triple
therapy, and in
particular ACE in-
hibitors

Systematic
review

Proportion of people admitted
to hospital for any cause

540/5244 (10%) with beta-block-
ers

754/4832 (16%) with placebo

OR 0.64
95% C1 0.531t0 0.79

This is equivalent to 4 fewer hos-
pital admissions per 100 people
treated for 1 year

36%, 35% of peo-
ple had LVEF
>35%

In review %

375/1061 (35%) with placebo

22 RCTs in this The results were consistent for @O0 [beta-blockers
analysis selective and non-selective beta-
blockers
Sensitivity analysis and funnel
plots found that publication bias
was unlikely
Death or hospital admission
(41 2128 older people | Rate of composite end point of | HR 0.86
with heart failure, | all-cause mortality or cardiovas- o
RCT mean age 76 cular hospital admission 95% C10.74 10 0.99
years, mean left o . .
ventricular ejection 332/1067 (31%) with nebivolol
fraction (LVEF) @ O | beta-blockers

No data from the following reference on this outcome.

Functional improvement

[38]

[39]

Compared with placebo (in people with any severity of heart failure) Beta-blockers seem more effective at increasing
the proportion of people with an improvement in function (New York Heart Association functional classification) by
at least one class, and at improving exercise time (moderate-quality evidence).

Ref
Population

(type)
Change in NYHA class

Outcome, Interventions

Results and statistical
EREWASS

Favours

(8] 7511 people with

Systematic heart failure
review 25 RCTs in this

analysis

Of the people in-
cluded, 95% had
New York Heart
Association (NY-
HA) class Il or 11l
heart failure and
were randomised
to receive either
beta-blocker (4015
people) or placebo
(3622 people)

Proportion of people who im-
proved NYHA class by at least
1 class

with beta-blockers
with placebo

Absolute results not reported

OR 1.80
95% C11.331t0 2.43
P <0.0001

L_Jole

beta-blockers

Exercise duration

(8l 1120 people with

Systematic heart failure
review 10 RCTs in this

analysis

Of the people in-
cluded, 95% had
NYHA class Il or Il
heart failure and

Proportion of people with im-
proved exercise time

with beta-blockers
with placebo

Absolute results not reported
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Mean difference 44.19 seconds

95% CI 6.62 seconds to
81.75 seconds

P =0.021

beta-blockers
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Ref
Population

(type)

were randomised
to receive either
beta-blocker (574
people) or placebo
(546 people)

Outcome, Interventions

Results and statistical
EREWSS

Effect
size

Favours

No data from the following reference on this outcome.

Quality of life

[37]

[39]

No data from the following reference on this outcome.

Adverse effects

[37]

[38] [39]

Ref
Population

(type)

Withdrawal for any cause

Outcome, Interventions

Results and statistical
EREWSS

Effect
size

Favours

[40]

© BMJ Publishing Group Ltd 2011. All rights reserved.

14,594 people Proportion of people withdraw- | RR 0.89
Systematic | 9 RCTs in this ing from RCT for any cause | o0/ ) 081 10 0.98
review analysis 1195/7458 (16%) with beta-
blockers
@ OO | beta-blockers
1287/7136 (18%) with placebo
The review did not report overall
withdrawals owing to adverse ef-
fects
Cardiac adverse effects
(41 2128 older people | Proportion of people experienc- | Significance not assessed
with heart failure, | ing aggravated cardiac failure
ReT mean age 76 256/1067 (24%) with nebivolol
years, mean left (24%) with nebivolo
ventricular ejection | 265/1061 (25%) with placebo
fraction (LVEF)
36%, 35% of peo-
ple had LVEF
<35%
In review %
40l 4439 people Proportion of people with RR 0.83
Systematic | 4 RCTs in this worsening heart failure 95% C1 0.71 10 0.98
review analysis 625/2379 (26%) with beta-block- @ O | beta-blockers
ers
691/2060 (34%) with placebo
40l 13,796 people Proportion of people with RR 3.62
Systematic | 7 RCTs in this bradycardia 95% CI 2.48 t0 5.28 000 | biaceno
review analysis 400/7057 (6%) with beta-blockers P
118/6739 (2%) with placebo
Dizziness
(401 10,082 people Proportion of people with RR 1.37
. . dizziness
Systematic | 4 RCTs in this 95% C11.09t0 1.71 ® OO | placebo
review analysis 1117/5196 (22%) with beta-
blockers
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Ref
Population

(type)

Outcome, Interventions

810/4886 (17%) with placebo

Results and statistical

EREWSS

Effect
size

Favours

Hypotension

(401 13,796 people

Proportion of people with hy-
potension

RR 1.41

ers

840/3753 (22%) with placebo

) N 0

rSe)\//Si(ta(\eNmanc Z\nr\;(l;gssm e 535/7057 (8%) with beta-blockers 9% 1096 10.2:00 — Not significant
409/6739 (6%) with placebo

Fatigue

40l 7793 people Proportion of people with fa- | RR 1.04

Systematic | 3RCTsinthis | 19Y® 95% C10.97 to 1.11

review analysis 953/4040 (24%) with beta-block- —> Not significant

No data from the following reference on this outcome.

[37]

[38] [39]

Beta-blockers versus placebo (in people with severe heart failure):
We found two systematic reviews (search dates not reporte%? ]as[sessing the effects of beta-blockers in people with
2 43

severe heart failure, which identified 7 RCTs between them.

! The second systematic review (6 RCTs, 13,370

people with chronic heart failure [people with New York Heart Association functional class Il or IV heart failure]) as-

sessed the effects of beta-blockers in people with and without ACE inhibitors or angiotensin Il receptor blockers
(ARBSs) at baseline. 43 We found one systematic review (search date 2002, 9 RCTs, 14,594
6 to 24 months) that assessed adverse effects of beta-blockers in people with heart failure.

Mortality

[4

g])eople followed up for

Compared with placebo (in people with severe heart failure) Beta-blockers seem more effective at reducing mortality
in people with severe heart failure who are also taking ACE inhibitors and diuretics with or without digitalis, but may
be no more effective in those not taking ACE inhibitors or angiotensin Il receptor blockers at baseline (moderate-

quality evidence).

Ref
Population

(type)

All-cause mortality

Outcome, Interventions

Results and statistical

EREWSS

Effect

Favours

(42l 635 people with

New York Heart
Association (NY-
HA) functional
class IV heart fail-
ure, on ACE in-
hibitor and diuretic
with or without digi-
talis

Systematic
review

4 RCTs in this
analysis

Rate of mortality
56/313 (18%) with beta-blockers
81/322 (25%) with placebo

RR0.71
95% CI 0.52 to 0.96

L_Jole

beta-blockers

43l 12,728 people with

chronic heart fail-
ure (people with
NYHA functional
class lll or IV heart
failure)

Systematic
review

6 RCTs in this
analysis

Subgroup analysis

Rate of mortality

867/6496 (13%) with beta-block-
ers

1120/6232 (18%) with placebo
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Ref
Population

(type)

Subgroup analysis
of people taking
ACE inhibitors or
angiotensin Il re-
ceptor blockers
(ARBs) at baseline
(95.2% of people
in identified RCTSs)

Outcome, Interventions

Results and statistical
EREWSS

Effect
size

Favours

(43l 642 people with

chronic heart fail-
ure (people with
NYHA functional
class lll or IV heart
failure)

6 RCTs in this
analysis

Systematic
review

Subgroup analysis

Subgroup analysis
of people not tak-
ing ACE inhibitors
or ARBs at base-
line

Rate of mortality
50/347 (14%) with beta-blockers
62/295 (21%) with placebo

RR 0.73
95% CI 0.53 to 1.02

Not significant

Admission to hospital

Compared with placebo (in people with severe heart failure) Beta-blockers may be more effective at reducing the
combined outcome of death and hospital admissions independent of whether people are taking ACE inhibitors or
angiotensin Il receptor blockers at baseline (low-quality evidence).

Ref
Population

(type)

Death or hospital admission

Outcome, Interventions

Results and statistical
EREWAS

Effect
size

Favours

[43] Number of people

in analysis not

Rate of composite outcome of
death or hospital admission for

RR 0.78

Subgroup analysis

Subgroup analysis
of people not tak-
ing ACE inhibitors
or ARBs at base-
line

Absolute numbers not reported

Sygtematlc clear (8988 people | heart failure 95% C10.74 10 0.83
review in 3 RCTs)
26% with beta-blockers
3 RCTs in this .
analysis 33% with placebo
.. | Absolute numbers not reported
Subgroup analysis
group Y @ O | beta-blockers

Subgroup analysis

of people taking

ACE inhibitors or

angiotensin Il re-

ceptor blockers

(ARBS) at baseline

(95.2% of people

in identified RCTs)
431 Number of people | Rate of composite outcome of | RR 0.81

.| in analysis not death or hospital admission for
Systematlc clear (8988 people | heart failure 95%Cl0.61101.08
review in 3 RCTS)
28% with beta-blockers
3 RCTs in this .
analysis 35% with placebo
— Not significant

No data from the following reference on this outcome.
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Functional improvement

No data from the following reference on this outcome.

Quality of life

[42]

[43]

No data from the following reference on this outcome.

Adverse effects

[42]

[43]

Ref
Population

(type)

Withdrawal for any cause

Outcome, Interventions

Results and statistical
EREWSS

Effect
size

Favours

401 14,594 people

Systematic | 9 RCTs in this

Proportion of people withdraw-
ing from RCT for any cause

RR 0.89
95% C10.81 t0 0.98

review analysis

535/7057 (8%) with beta-blockers
409/6739 (6%) with placebo

review analysis 1195/7458 (16%) with beta-
blockers
@ OO | beta-blockers
1287/7136 (18%) with placebo
The review did not report overall
withdrawals owing to adverse ef-
fects
Cardiac adverse effects
(401 4439 people Proportion of people with RR 0.83
Systematic | 4 RCTs in this worsening heart failure 95% C1 0.71t0 0.98
review analysis 625/2379 (26%) with beta-block- @ O | beta-blockers
ers
691/2060 (34%) with placebo
(401 13,796 people Proportion of people with RR 3.62
Systematic | 7 RCTs in this bradycardia 95% CI 2.48 t0 5.28 000 | piaceno
review analysis 400/7057 (6%) with beta-blockers P
118/6739 (2%) with placebo
Dizziness
401 10,082 people Proportion of people with RR 1.37
Systematic | 4 RCTs in this dizziness 95% CI11.09 to 1.71
review analysis 1117/5196 (22%) with beta- @ O | placebo
blockers
810/4886 (17%) with placebo
Hypotension
40l 13,796 people Proportion of people with hy- | RR 1.41
. N potension o
Systematic | 7 RCTs in this 95% CI 0.96 to 2.06 —> Not significant
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Ref Results and statistical Effect
(type) Population Outcome, Interventions EREWSS size Favours
Fatigue
40l 7793 people Proportion of people with fa- | RR 1.04
Systematic | 3 RCTs in this tigue 95% CI0.97 to 1.11
review analysis 953/4040 (24%) with beta-block- «—> Not significant

ers

840/3753 (22%) with placebo

No data from the following reference on this outcome.

[42]

Beta-blockers versus ACE inhibitors:

We found one RCT, 4

Admission to hospital

[43]

Compared with ACE inhibitors The beta-blocker bisoprolol and the ACE inhibitor enalapril may be equally effective
at reducing the composite outcome of all-cause mortality or hospital admission in people with heart failure (low-

quality evidence).

Ref
Population

(type)

Outcome, Interventions

Death or hospital admission

Results and statistical
EREWSS

Effect

size Favours

(441 1010 people with | Rate of composite outcome of | HR 0.94
left ventricular all-cause mortality or hospital o
RCT ejection fraction admission , 6 months 95%Cl0.7710 1.16
(LVEF) 35% or 0 o In the intention-to-treat analysis,
less and not receiv- (117(? /:185 dglf/ )/0 ) with bisoprolol bisoprolol was found to be non-
ing ACE inhibitors, inferior compared with enalapril o
beta-blockers, or | 186/505 (37%) with enalapril ) — Not significant
angiotensin Il re- | (10 mg twice daily) ;I'Tese dbata suggestt(;\at plsop ro-
ceptor blockers . . | lolmay be as safe an efﬂcamogs
Bisoprolol and enalapril were ini- | as enalapril for treating heart fail-
(ARBs) - ;
tially given for 6 months. After 6 | ure
months, they were combined for
6 to 24 months
Mortality

No data from the following reference on this outcome.

Functional improvement

[44]

No data from the following reference on this outcome.

Quality of life

[44]

No data from the following reference on this outcome.
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Adverse effects

No data from the

following reference on this outcome. [44]

Further information on studies

Comment:

Clinical guide

Fears that beta-blockers may cause excessive problems with worsening heart failure, bradyarrhyth-
mia, or hypotension have not been confirmed. We found good evidence for beta-blockers in people
with moderate symptoms (NYHA functional class Il or Ill) receiving standard treatment, including
ACE inhibitors. Data suggest that the magnitude of the prognostic benefit conferred by beta-
blockers in the absence of ACE inhibitors or ARBs is similar to that of ACE inhibitors. “” Therefore,
evidence suggests that either ACE inhibitors or beta-blockers could be used as first-line treatment
in systolic heart failure. The value of beta-blockers is uncertain in heart failure with preserved
ejection fraction and in asymptomatic left ventricular systolic dysfunction. One RCT (1959 people)
found that carvedilol reduced all-cause mortality compared with placebo in people with Ml and
LVEF 400[{?5]or less (AR for death: 12% with carvedilol v 15% with placebo; HR 0.77, 95% CI 0.60
to 0.98).

Effect of magnitude of heart rate reduction:

One systematic review (search date 2008) examined the relationship between degree of heart rate
reduction and death in people with heart failure treated with beta-blockers. 59 The review performed
a meta-regression analysis of data from 17 RCTs (17,831 people) and found that, for every 5
beats/minute reduction in heart rate with beta-blocker treatment, the relative risk for death decreased
by 18% (95% CI 6% to 29%). These data suggest that the magnitude of the heart rate reduction
is significantly associated with the survival benefit, further supporting evidence that both non-selective
and selective beta-blockers are effective for heart failure.

Effect of different doses of beta-blocker:

The review (search date 2008) also compared the effects of different dosing schedules of beta-
blockers on mortality. It compared results from higher dose trials (trials where people received a
target dose of 50% or more of the dose recommended in guidelines) with results from lower dose
trials. ®* The review found no significant difference between dosing schedule and reduction in all-
cause mortality (17 RCTs, 17,660 people; RR 1.02, 95% CI 0.93 to 1.10 per dose increment;

P = 0.69). The review reported that the RR for death was 0.74 (95% CI 0.64 to 0.86) in 15 trials in
which people received high-dose beta-blockers, and the RR was 0.78 (95% CI 0.63 to 0.96) in 7
trials in which people received low-dose beta-blockers.

Effects of different beta-blockers:

One systematic review (search date 2009, 4 RCTs, 3501 people) compared non-selective versus
selective beta-blockers in people with heart failure. 4] 1t found that non-selective beta-blockers
significantly reduced all-cause mortality compared with selective beta-blockers (538/1754 [31%)]
with non-selective v 625/1747 [36%)] with selective; RR 0.86, 95% CI 0.78 to 0.94). It should be
noted that one trial (the COMET trial) made up 96% of these results. 47 The analysis of indirect
comparisons of non-selective beta-blockers and selective beta-blockers found similar effects on
mortality with non-selective (RR 0.75, 95% CI 0.61 to 0.92; P = 0.005) and selective beta-blockers
(RR 0.76, 95% CI 0.68 to 0.87). Similarly, the analysis of indirect comparisons found similar rates
of vascular events (fatal and non-fatal strokes, fatal and non-fatal Ml, fatal pulmonary embolisms,
other venous thromboembolic events) with both non-selective (RR 0.88, 95% CI 0.64 to 1.00) and
selective (RR 1.33, 95% CI 0.86 to 2.04) beta-blockers; neither class of beta-blocker significantly
reduced vascular events. It must be noted that the vascular event rate was relatively low, especially
in people receiving selective beta-blockers (84 events in total; only 3 RCTs included in the analysis).
The non-selective (RR 0.82, 95% CI 0.70 to 0.95) and selective (RR 0.77, 95% CI 0.61 to 0.97)
beta-blockers equally decreased the events of fatal or non-fatal worsening heart failure. Thus, the
data would suggest that non-selective and selective beta-blockers that have been used in clinical
trials are equally effective for the management of heart failure.

© BMJ Publishing Group Ltd 2011. All rights reserved. 35



One RCT suggested that results for non-black people were consistent between the non-selective
beta-blockers bucindolol and carvedilol. **

Effects in different populations:

The lack of observed benefit for black people in one RCT “8 raises the possibility that there may
be race-specific responses to pharmacological treatment for cardiovascular disease. There may
also be different responses in people with diabetes mellitus. A meta-analysis (6 RCTs, 13,129
people) examined whether beta-blockers in people with heart failure are as efficacious in those
with as without diabetes mellitus. *”' It found that overall mortality was significantly increased in
people with diabetes mellitus compared with people without diabetes mellitus, regardless of treatment
(RR 1.25, 95% CI 1.15 to 1.36). Carvedilol has also been assessed in people with diabetes in a
meta-analysis because it is believed that carvedilol has unique characteristics compared with other
beta-blockers. ® In this meta-analysis, 7 RCTs were examined (5757 people, 25% with diabetes
mellitus) to determine whether the effects of carvedilol were similar in people with and without dia-
betes mellitus. There was no significant difference in mortality or the number needed to treat (NNT)
to prevent one death for 1 year for people with or without diabetes (mortality in people with diabetes:
carvedilol v placebo: RRR 28%, 95% CI 3% to 46%; P = 0.03; people without diabetes: RRR 37%,
95% CI 22% to 48%; P <0.001; difference between 2 groups reported as not significant; P value
not reported; NNT 25, 95% CI 14 to 118 for people with diabetes mellitus v NNT 23, 95% CI 17 to
37 for people without diabetes mellitus). Although beta-blockers significantly reduced mortality
compared with placebo in people with diabetes mellitus (RR 0.84, 95% CI 0.73 to 0.96), the mag-
nitude of benefit was significantly lower than that in people who did not have diabetes mellitus

(P =0.023).

One systematic review (search date 2007) identified assessed whether the magnitude of the ben-
efit of beta-blockers differs in ischaemic and non-ischaemic heart failure. **! The review searched
for RCTs that reported mortality data for people with ischaemic or non-ischaemic heart failure
separately. In the RCTs identified by the review (4 RCTs, 7250 people), heart failure was associated
with ischaemic aetiology in 4746 (65%) people included in the analysis and with non-ischaemic
aetiology in 2504 (35%) people. The review found the risk reduction in mortality for non-ischaemic
heart failure (75/1335 [6%] with beta-blocker v 108/1169 [9%] with placebo; RR 0.62, 95% CI 0.45
to 0.84; P = 0.002) to be similar to that of ischaemic heart failure (226/2457 [9%] with beta-blocker
v 324/2289 [14%)] with placebo; RR 0.62, 95% CI 0.52 to 0.75; P <0.00001).

We found one systematic review (search date not reported, 5 RCTSs, 17,346 people) investigating
whether beta-blockers are as effective in older people as in non-elderly people for chronic heart
failure. *# The cut-off points for older age ranges varied across trials (59—-71 years). The review
found that beta-blocker treatment significantly reduced all-cause mortality for non-elderly people
(RR 0.66, 95% CI 0.52 to 0.85; P = 0.001; absolute numbers not reported) and for older people
(RR 0.76, 95% CI 0.64 to 0.90; P = 0.002; absolute numbers not reported), without a statistically
significant difference in mortality reduction between the two groups (P = 0.38). 2]

OPTION DIGOXIN

* For GRADE evaluation of interventions for Heart failure, see table, p 93 .

« Digoxin slows the progression of heart failure compared with placebo, but may not reduce mortality.

Benefits and harms

Digoxin versus placebo:
?é\s{]e found one systematic review (search date 2003, 13 RCTs with >7 weeks' follow-up, 7896 people in sinus rhythm).

Mortality

Compared with placebo Digoxin seems no more effective at reducing mortality in people in sinus rhythm (moderate-
quality evidence).

Ref Results and statistical Effect

(type) Population Outcome, Interventions EREWAS size Favours

All-cause mortality
[53]

7756 people Rate of mortality OR 0.98
Systematic | 8 RCTs in this with digoxin 95% CI 0.89 to 1.09 — Not significant
review analysis
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Ref
Population

(type)

All but 1 of the
RCTs included in
the review followed
up people for 6
months or less

Outcome, Interventions

with placebo

Absolute results not reported

Results and statistical
EREWSS

See further information on studies
for separate reporting of data
from largest RCT in meta-analy-
sis (6800 people)

Effect
size

Favours

Admission to hospital

Compared with placebo Digoxin seems more effective at reducing all-cause hospital admissions in people receiving

ACE inhibitors and diuretics (moderate-quality evidence).

Ref

Population

(type)

Hospital admission

Outcome, Interventions

Results and statistical
EREWSS

Effect
size

Favours

[53]

7262 people
Systematic | 4 RCTs in this
review analysis

All but 1 of the
RCTs included in
the review followed
up people for 6
months or less

Proportion of people admitted
to hospital for any cause

with digoxin
with placebo

Absolute results not reported

OR 0.68
95% C10.61t0 0.75

See further information on studies
for separate reporting of data
from largest RCT in meta-analy-
sis (6800 people)

oCO

digoxin

Functional improvement

No data from the following reference on this outcome.

Quality of life

[53]

No data from the following reference on this outcome.

Adverse effects

[53]

Ref
Population

(type)

Digoxin toxicity

Outcome, Interventions

Results and statistical
EREWAS

Effect

Favours

[54]

37/3397 (1.1%) with digoxin
27/3403 (0.8%) with placebo

RR 1.37
95% C10.84 to 2.24

6800 people Proportion of people with ARI 4%
RCT In review > digoxin toxicity 95% CI 2% to 6%
12% with digoxin RR 1.50 @O0 |placebo
8% with placebo 95% Cl 1.30 to 1.73
Absolute numbers not reported
Cardiac adverse effects
(541 6800 people Proportion of people with ven- | ARI +0.3%
RCT In review 5 Ejrii;:ular fibrillation or tachycar- 95% CI —0.1% t0 +1.0%
— Not significant
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Ref Results and statistical Effect
(type) Population Outcome, Interventions EREWSS size Favours

(541 6800 people Proportion of people with ARI 1.3%

RCT In review 57 supraventricular arrhythmia | o000 o) 6 506 16 2,49
3% with digoxin RR 2.08 ®® O |placebo

o i

1% with placebo 95% Cl 1.4 to 2.99
Absolute numbers not reported

(541 6800 people Proportion of people with sec- | ARI 0.8%

RCT In review % :’r?fulg: tbrl'(')ﬂ;degree atrioven- | 9504 C10.2% to 1.8%
1.2% with digoxin RR2.93 @@ |placebo
0.4% with placebo 95% Cl1.611t05.34
Absolute numbers not reported

No data from the following reference on this outcome. 53]

Further information on studies

B3 The largest RCT in the review, which dominated the meta-analysis (6800 people, 88% male, mean age 64

years, New York Heart Association [NYHA] functional class | to Ill, 94% already taking ACE inhibitors, 82%
taking diuretics), compared blinded additional treatment with either digoxin or placebo for a mean of 37 months.
B4 1t 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% CI —2.0% to +2.6%; RR 0.99, 95% CI 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%; RR 0.77, 95% CI1 0.72 to 0.83; NNT 13, 95% CI 10 to 17; death or hospital admission: 1041/3397
[31%] with digoxin v 1291/3403 [38%)] with placebo; ARR 7%, 95% CI 5% to 9%:; RR 0.81, 95% CI 0.75 to 0.87).

Comment: None.
OPTION POSITIVE INOTROPES OTHER THAN DIGOXIN

« For GRADE evaluation of interventions for Heart failure, see table, p 93 .

« Positive inotropic agents (other than digoxin) may increase mortality and should be used with caution, if at all,
in people with systolic heart failure.

Benefits and harms

Positive inotropes (other than digoxin) versus placebo:

We found two systematic reviews °* ®° and two additional RCTs on inotropic agents. The first systematic
review (search date 2000, 21 RCTSs, 632 people) assessed the effects of intravenous inotropic agents that act through
the adrenergic pathway (beta-agonists and phosphodiesterase inhibitors) in people with heart failure. B The review
identified 11 RCTs comparing inotropic agents (including dobutamine, dopexamine, toborinone, and milrinone) versus
placebo or control. The second review (search date 2004, 21 RCTs, 8408 people) assessed the effects of phospho-
diesterase inhibitors. °*°

571 [58]

Mortality

Compared with placebo Positive inotropic drugs other than digoxin (including intravenous inotropes acting through
the adrenergic pathway, and phosphodiesterase Il inhibitors) seem less effective at reducing mortality at 6 to 11
months (moderate-quality evidence).

© BMJ Publishing Group Ltd 2011. All rights reserved. 38



Ref

Results and statistical

(type) Population Outcome, Interventions EREWSS Favours
Mortality
(58] Number of people | Rate of mortality OR 1.50
Systematic not clear with intravenous inotropes that | 95% CI 0.51 to 3.92
review 11 RCTs in this act through the adrenergic path- . . .
analysis way See further |nformat|_on on studies — Not significant
for authors' conclusions
with placebo or control
Absolute results not reported
561 8408 people Rate of mortality RR 1.17
Systematic | 21 RCTs in this 897/5138 (17%) with phosphodi- | 95% CI 1.06 to 1.30
review analysis esterase |l inhibitors (PDIs) See further information on studies @ O | placebo or control
478/3270 (15%) with placebo or | for discussion of effects of PDIs
control
571 3833 people with | Rate of mortality , 9 months ARI 4%
heart failure ) .
RCT 292/1275 (23%) with vesnarinone | 95% CI 1% to 8% ®00 laceb
i placebo
(a PDI) 60 mg daily RR 1.21
o)
242/1280 (19%) with placebo 95% CI 1.04 to 1.40
(58] 1906 people with | Rate of mortality , 11 months | RR 1.26
RCT heart failure 232/953 (24%) with ibopamine | 95% CI 1.04 to 1.53 @O0 |placebo

193/953 (20%) with placebo

Admission to hospital

No data from the following reference on this outcome.

Functional improvement

[55]

No data from the following reference on this outcome.

Quality of life

[55]

No data from the following reference on this outcome.

Adverse effects

[55]

No data from the following reference on this outcome.
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Further information on studies

B9 The authors of the review concluded that "intravenous inotropic agents acting through the adrenergic pathway

are often used in people 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". Of the 21 RCTs identified, 16 RCTs (474 people) were acute invasive haemodynamic studies of
symptomatically severe heart failure, and 5 RCTs (158 people) were based on intermittent inotropic treatment
in an outpatient setting. Included RCTs were often small.

(56l Considering mortality from all causes, the deleterious effects of PDIs were consistent, regardless of the severity

of heart failure, use of background treatment, or type of PDI.

Comment: None.
OPTION ALDOSTERONE RECEPTOR ANTAGONISTS

« For GRADE evaluation of interventions for Heart failure, see table, p 93 .

« Aldosterone receptor antagonists (spironolactone, eplerenone, and canrenoate) may reduce all-cause mortality
in people with heart failure, but increase the risk of hyperkalaemia.

Benefits and harms

Aldosterone receptor antagonists versus placebo:

We found one systematic review (search date 2008, 19 RCTs, 10,807 people) assessing the effectiveness of aldos-
terone receptor antagonists (spironolactone, eplerenone, and canrenoate) in people with s]ymptomatic and asymp-
tomatic left ventricular dysfunction, including heart failure and post Ml with heart failure. B The review did not
specify left ventricular ejection fraction (LVEF) for inclusion: two identified RCTs (58 people) recruited people with
an LVEF >45%, and 5 RCTs (883 people) did not report LVEF of people included. Of the 19 RCTs identified, 15
RCTs included people with chronic heart failure (3395 people), and 4 RCTs included people who had previous Ml
and had heart failure (7412 people). Two RCTs (134 people) compared aldosterone receptor antagonists versus
usual care rather than versus placebo and one RCT (105 people) assessed an active comparator (metoprolol) plus
usual care.

Mortality

Compared with placebo Aldosterone receptor antagonists (spironolactone, eplerenone, and canrenoate) seem more
effective at reducing all-cause mortality in people with heart failure and in people with heart failure after an Ml
(moderate-quality evidence).

Ref Results and statistical

(type) Population Outcome, Interventions EREWSS Favours

All-cause mortality
59]

10,807 people Rate of mortality RR 0.80
Systematic | 19 RCTs in this 804/5565 (14%) with aldosterone | 95% CI 0.74 to 0.87
review analysis receptor antagonists

The results of the review may not 'Yole aldosterone_ recep-
994/5200 (19%) with control be generalisable to all people tor antagonists
with heart failure (see further in-
formation on studies for more

details)
(59 3353 people with | Rate of mortality RR 0.75
.| heart failure .
Systematic 303/1858 (16%) with aldosterone | 95% CI 0.67 to 0.84
review 15 RCTs in this receptor antagonists .
analysis _ The results_ of the review may not " !
404/1495 (27%) with control be generalisable to all people @ () |@ldosterone recep
Subgroup analysis with heart failure (see further in- tor antagonists
b Vsi formation on studies for more
Subgroup analysis details)

based on clinical
condition
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Ref
Population

(type)

Outcome, Interventions

Results and statistical
EREWSS

Effect
size

Favours

[59]

7412 people with
heart failure after

Systematlc an Ml

review
4 RCTs in this
analysis

Subgroup analysis

Subgroup analysis
based on clinical
condition

Rate of mortality

501/3707 (14%) with aldosterone
receptor antagonists

590/3705 (16%) with control

RR 0.85
95% CI10.76 to 0.95

The results of the review may not
be generalisable to all people
with heart failure (see further in-
formation on studies for more
details)

oCO

aldosterone recep-
tor antagonists

Admission to hospital

Compared with placebo Aldosterone receptor antagonists (spironolactone, eplerenone, and canrenoate) seem more
effective at reducing rate of hospital admission in people with heart failure (moderate-quality evidence).

Ref
Population

(type)

Hospital admission for any cause

Outcome, Interventions

Results and statistical
EREWAS

Effect
size

Favours

[59]

8699 people
Systematic | 9 RCTs in this
review analysis

Rate of all-cause hospital re-
admission

with aldosterone receptor antago-
nists

with placebo

Absolute results not reported

RR 0.77
95% C10.68 to 0.87

The results of the review may not
be generalisable to all people
with heart failure (see further in-
formation on studies for more
details)

oCO

aldosterone recep-
tor antagonists

Functional improvement

No data from the following reference on this outcome.

Quality of life

[59]

No data from the following reference on this outcome.

Adverse effects

[59]

Ref Results and statistical Effect
(type) Population Outcome, Interventions EREWASS size Favours
Hyperkalaemia
(59 10,261 people Proportion of people with hy- | Significance not assessed
Systematic | 17 RCTs in this perkalaemia The results of the review may not
review analysis 315/5314 (6%) with aldosterone | be generalisable to all people

receptor antagonists

148/4947 (3%) with control

with heart failure (see further in-
formation on studies for more
details)

Worsening renal failure

[59]

1613 people
Systematic | 11 RCTs in this
review analysis

Proportion of people with
worsening renal failure

86/959 (9%) with aldosterone re-
ceptor antagonists
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with heart failure (see further in-
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Ref Results and statistical Effect

(type) Population Outcome, Interventions EREWSS size Favours
11/654 (2%) with control formation on studies for more
details)
Gynaecomastia
(59 10,213 people Proportion of people with gy- | Significance not assessed
Systematic | 16 RCTs in this naecomastia The results of the review may not
review analysis 88/5291 (2%) with aldosterone | be generalisable to all people
receptor antagonists with heart failure (see further in-
. formation on studies for more
26/4922 (1%) with control details)

Further information on studies

[59] [60]

The two largest studies identified by the review (one assessing spironolactone including 1663 people and
one assessing eplerenone including 6632 people 51 ) included people with only New York Heart Association
(NYHA) functional class lll or IV; therefore, these results cannot necessarily be generalised to people with milder
heart failure. The RCT of eplerenone was limited to people who were post-MI with heart failure and therefore
these results cannot necessarily be generalised to people with stable heart failure — that is, those without a
recent MI and who have milder symptoms of heart failure. The contribution of these two large RCTs, which
represent 76% (8295 people) of the people included in the analysis carried out by the review, should be consid-
ered when interpreting the results of the review.

Comment: A population-based time series analysis (52 examined the trends in the rate of spironolactone
prescriptions and the rate of hospital admissions for hyperkalaemia in ambulatory patients before
and after the publication of an RCT that demonstrated the benefits of spironolactone. % The
spironolactone prescription rate significantly increased after publication of the RCT (rising from
34/1000 people to 149/1000 people; P <0.001). There was also a significant increase in the rate
of hospital admission for hyperkalaemia (from 2.4/1000 people to 11.0/1000 people; P <0.001) and
associated mortality (from 0.3/1000 people to 2.0/1000 people; P <0.001). The results of the study
are important because they emphasise the need for appropriate monitoring of people treated with
spironolactone.

OPTION AMIODARONE

« For GRADE evaluation of interventions for Heart failure, see table, p 93 .

¢ We don't know whether amiodarone is effective at reducing mortality.

Benefits and harms

Amiodarone versus placebo or conventional care:

We found two systematic reviews comparing amiodarone versus placebo in heart failure. 4 The most recent
review (search date 1997, 10 RCTSs, 4766 people) included people with a wide range of conditions (symptomatic
and asymptomatic heart failure, ventricular arrhythmia, recent Ml, and recent cardiac arrest). %3 The earlier system-
atic review (search date not reported) found 8 RCTs (5101 people after Ml) comparin? prophylactic amiodarone
versus placebo or usual care, and 5 RCTs (1452 people) in people with heart failure. o4l

[63]

Mortality

Compared with placebo or conventional treatment Amiodarone may be more effective at 3 to 24 months at reducing
all-cause mortality (in people with a wide range of heart conditions such as symptomatic and asymptomatic heart
failure, ventricular arrhythmia, recent Ml, and recent cardiac arrest) and at reducing arrhythmic death or sudden
death (very low-quality evidence).
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Ref

Results and statistical

(type) Population Outcome, Interventions EREWSS Favours
All-cause mortality
(631 4525 people Rate of mortality , 3 to 24 ARR 3.0%
) s th
Systematic | 8 RCTs in this months 95% CI 0.8% to 5.3%
review analysis 436/2262 (19%) with amiodarone RR 0.86 @ O | amiodarone
507/2263 (22%) with placebo or o
conventional treatment 95% C10.76 0 0.96
[64] 6553 people Rate of annual mortality , mean | Fixed effects model
. R follow- f1 h
Systematic | 13 RCTs in this ollow-up of 16 months OR 0.87
. . o .
review analysis 11% with amiodarone 95% Cl 0.78 t0 0.99
12% with placebo or conventional
treatment Random effects model
Absolute numbers not reported OR0.85
95% CI 0.71 to 1.02
The effect of amiodarone was
significantly greater in RCTs
comparing amiodarone versus
usual care than in placebo-con-
trolled RCTs
[64] 6553 people Rate of arrhythmic death or OR0.71
. . . sudden death , mean follow-up
Sys_tematlc 13 RC'_I's in this of 16 months 95% CI 0.59 to 0.85
review analysis The effect of amiodarone was
with amiodarone significantly greater in RCTs @O | amiodarone
with placebo or conventional comparing amiodarone versus
treatment usual care than in placebo-con-
Absolute results not reported trolled RCTs
(641 1452 people with | Rate of annual mortality ,mean | OR 0.83
.| heart fail follow- f 16 th
Systematic | ot alure ofiow-up ot 16 months 95% C1 0.70 to 0.99
review 5 RCTs in this 20% with amiodarone The effect of amiodarone was
analysis 24% with placebo or conventional | significantly greater in RCTs @O0 | amiodarone
Subgroup analysis | treatment comparing amiodarone versus
Absolut b i ted usual care than in placebo-con-
solute numbers not reporte trolled RCTs

Admission to hospital

No data from the following reference on this outcome.

Functional improvement

[63]

[64]

No data from the following reference on this outcome.

Quiality of life

[63]

[64]

No data from the following reference on this outcome.

Adverse effects

[63]

[64]
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Ref Results and statistical Effect
(type) Population Outcome, Interventions EREWSS size Favours
Withdrawal because of adverse effects
(641 Number of people | Proportion of people perma-
Svst " and RCTs in analy- | nently discontinuing study
reyséema I | sis not clear medication, primarily owing to
view adverse effects , 2 years
41% with amiodarone
27% with placebo
Absolute numbers not reported
Adverse effects
(641 Number of people | Odds of reporting adverse drug | OR 2.22
. i lysi t ti
Systematic | 1 2naysis no reactions 95% CI 1.83 t0 2.68
X clear ) )
review with amiodarone
10 RCTs in this .
analysis with placebo @ ® C |placebo
Absolute results not reported
Nausea was the most common
adverse effect
641 Number of people | Proportion of people reporting
Systematic apd RCTs in analy- | hypothyroidism
X sis not clear . .
review 7% with amiodarone
1% with placebo
Absolute numbers not reported
Hypothyroidism was the most
common serious adverse effect
641 Number of people | Proportion of people with hy-
Sy;tematic :ir;dnlzi:g'lz ;nr analy- perthyr.0|d|sr.’n
review 1.4% with amiodarone
0.5% with placebo
Absolute numbers not reported
641 Number of people | Proportion of people with pe-
Systematic :ir;dnlzf;l'lz ;r: analy- rlpherall neur.opathy
review 0.5% with amiodarone
0.2% with placebo
Absolute numbers not reported
(641 Number of people | Proportion of people with lung
Systematic and RCTs in analy- | infiltrates
X i | . .
review sis not clear 2% with amiodarone
1% with placebo
Absolute numbers not reported
[64] Number of people | Proportion of people with
. | and RCTsin analy- | bradycardia
Sys_tematlc sis not clear . .
review 2% with amiodarone
1% with placebo
Absolute numbers not reported
641 Number of people | Proportion of people with liver
.| and RCTsin analy- | dysfunction
Sy§temat|c sis not clear . .
review 1% with amiodarone
0.4% with placebo
Absolute numbers not reported
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No data from the following reference on this outcome. [63]

Further information on studies

Comment: Clinical guide:
RCTs of amiodarone versus usual treatment found larger effects than placebo-controlled trials.
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 amio-
darone treatment on mortality and morbidity in people with heart failure.

[64]

OPTION ANTIARRHYTHMICS OTHER THAN AMIODARONE

« For GRADE evaluation of interventions for Heart failure, see table, p 93 .

« Evidence extrapolated from studies in people treated after an Ml suggest that other antiarrhythmic drugs (apart
from beta-blockers) may be associated with increased mortality in people with heart failure.

Benefits and harms

Antiarrhythmics other than amiodarone:

We found no systematic review or RCTs. Apart from beta-blockers, other antiarrhythmic drugs increase mortality in
people at high risk (see class | antiarrhythmic agents [quinidine, procainamide, disopyramide, encainide, flecainide,
and moracizine] in review on secondary prevention of ischaemic cardiac events).

Further information on studies

Comment: None.

OPTION ANTICOAGULATION

* For GRADE evaluation of interventions for Heart failure, see table, p 93 .

« We don't know whether anticoagulants are effective at reducing mortality.

Benefits and harms

Anticoagulation versus placebo or no antithrombotic treatment:
We found one systematic review [65] (search date 2005, 1 RCT [5e) ), and one subsequent RCT. 17)

Mortality
Warfarin compared with placebo We don't know whether warfarin is more effective at 27 months than no antithrom-
botic treatment at reducing a combined outcome of death, MI, and stroke (very-low quality evidence).
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Ref

(type)
Death, MI, or stroke

Population

Outcome, Interventions

Results and statistical
EREWSS

Favours

[66]

RCT

3-armed
trial

279 people, 70%
with New York
Heart Association
(NYHA) functional
class Il
In review [

The third arm as-
sessed the effects
of aspirin

(300 mg/day)

Rate of combined outcome of
death, Ml, and stroke , mean
follow-up of 27 months

26% with warfarin (international
normalised ratio [INR] 2.5)

27% with no antithrombotic treat-
ment

Absolute numbers not reported

Reported as not significant (war-
farin v no antithrombotic treat-
ment)

P value not reported

Not significant

[67]

RCT

197 people aged
20 to 75 years with
NYHAclass Il to IV
caused by either
previous Ml or idio-
pathic dilated car-
diomyopathy

Those with car-
diomyopathy (82
people) were ran-
domised to war-
farin or placebo

Incidence of primary outcome
(composite of non-fatal stroke,
peripheral or pulmonary em-
bolism, MI, hospital admission,
exacerbation of heart failure,
or death from any cause) ,
mean follow-up of 27 months

8.9/100 patient-years with war-
farin

14.8/100 patient-years with
placebo

Significance not assessed

Admission to hospital

No data from the following reference on this outcome. 66 67
Functional improvement
No data from the following reference on this outcome. 66 67
Quiality of life

(65 [66] [67]

No data from the following reference on this outcome.

Adverse effects

Ref Results and statistical Effect
(type) Population Outcome, Interventions EREWAS size Favours
Haemorrhagic events
[66] 279 people, 70% Rate of haemorrhagic events ,
RCT with New York mean follow-up of 27 months
Heart Association with warfarin (international nor-
fr}:‘:med gl\‘a\gsm functional malised ratio [INR] 2.5)

: 65!
In review (6]

The third arm as-
sessed the effects

with no antithrombotic treatment

The RCT found 4 haemorrhagic
events with warfarin and none
with no antithrombotic treatment
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Ref Results and statistical

(type) Population Outcome, Interventions EREWSS Favours
of aspirin (total number of people in each
(300 mg/day) group not reported)
671 197 people aged | Haemorrhagic event rate , Significance not assessed

20 to 75 years with | mean follow-up of 27 months
NYHA class Il to IV
caused by either

previous Ml or idio-

pathic dilated car- | 0/100 patient-years with placebo
diomyopathy

RCT
4.6/100 patient-years with war-
farin

Those with car-
diomyopathy (82
people) were ran-
domised to war-
farin or placebo

Anticoagulation versus antiplatelet agents:
See option on antiplatelet agents, p 48 .

Further information on studies

Comment: The systematic review (search date 2005) %) found three additional non-randomised trials. Meta-
analysis of these trials and the RCT %) 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% CI 0.45 to 0.90; cardiovascular event rates: 1130 people; OR 0.26, 95% CI
0.16 to 0.43). [55] Meta-analysis of two non-randomised trials (645 people) found no significant
difference in bleeding complications between warfarin and no warfarin (OR 1.52, 95% CI 0.56 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 thromboembolic events was low (2.7/100 patient-years
in the first RCT; 2.1/100 patient-years in the 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, atrial fibrillation was not 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) comparing enalapril versus placebo. 9 The analysis
found that people treated with warfarin at baseline had a significantly lower risk of death during
follow-up (HR adjusted for baseline differences 0.76, 95% CI 0.65 to 0.89). Warfarin use was as-
sociated with a reduction in the combined outcome of death plus hospital admission for heart failure
(adjusted HR 0.82, 95% CI 0.72 to 0.93). The benefit with warfarin use was not significantly influ-
enced by the presence of symptoms, randomisation to enalapril or placebo, sex, presence of atrial
fibrillation, age, ejection fraction, NYHA functional class, or cause of heart failure. Warfarin reduced
cardiac mortality, specifically deaths that were sudden or associated with either heart failure or Ml.
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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 in-
tensity of anticoagulation or warfarin use. We found several additional cohort studies showing a
reduction in thromboembolic events with anticoagulation, but they all reported on too few people
to provide useful results. The two RCTs are of inadequate size to definitively conclude whether
anticoagulation is of benefit in people with heart failure who are in sinus rhythm. [s6l

An RCT is still needed to compare anticoagulation versus no anticoagulation in people with heart

failure.

OPTION ANTIPLATELET AGENTS

* For GRADE evaluation of interventions for Heart failure, see table, p 93 .

« We don't know whether antiplatelets are effective at reducing mortality or hospital re-admission rates.

Benefits and harms

Antiplatelet agents versus no treatment:
?é\é]e found two systematic reviews (search dates 2005), * " both of which identified the same three-arm RCT.

Mortality

Aspirin compared with no treatment We don't know whether aspirin is more effective at 27 months than no antithrom-
botic treatment at reducing the combined outcome of death, MI, and stroke (very low-quality evidence).

Ref
Population

(type)

Outcome, Interventions

Results and statistical
EREWAS

Favours

Death, MI, and stroke

(661 279 people, 70%

with New York

RCT Heart Association
3-armed (NYHA) functional
trial class Il

In review (651 [0l
The third arm as-
sessed the effects
of warfarin

Rate of combined outcome of
death, Ml, and stroke , mean
follow-up of 27 months

29/91 (32%) with aspirin
(300 mg/day)

26/99 (27%) with no antithrombot-
ic treatment

Reported as not significant (as-
pirin v no antithrombotic treat-
ment)

P value not reported

Not significant

Admission to hospital

Aspirin compared with no treatment Aspirin may be less effective at reducing all-cause hospital re-admission rates
at 27 months (low-quality evidence).

Ref
Population

(type)

Outcome, Interventions

Results and statistical
EREWSS

Favours

All-cause hospital admissions

[66] 279 people, 70%

with New York

RCT Heart Association
3-armed (NYHA) functional
trial class Il

In review (651 [0l
The third arm as-
sessed the effects
of warfarin

Rate of all-cause hospital ad-
missions , mean follow-up of
27 months

with aspirin (300 mg/day)
with no antithrombotic treatment

Absolute results not reported

P <0.05 (aspirin v no antithrom-
botic treatment)

no antithrombotic
treatment

Functional improvement

No data from the following reference on this outcome.

[66]
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Quality of life

No data from the following reference on this outcome.

Adverse effects

[66]

Ref
Population

(type)

Haemorrhagic events

Outcome, Interventions

Results and statistical
EREWSS

Favours

(661 279 people, 70%

with New York

RCT Heart Association
3-armed (NYHA) functional
trial class Il

In review (% 70
The third arm as-
sessed the effects
of warfarin

Rate of haemorrhagic events ,
mean follow-up of 27 months
with aspirin (300 mg/day)

with no antithrombotic treatment
Absolute results not reported

The RCT reported 5 haemorrhag-
ic events with aspirin and none
with no antithrombotic treatment
(total number of people in each
group not reported)

Significance not assessed

Serious adverse effects (unspecified)

(7ol 279 people, 70%

Syst " with NYHA function-
YSIEMAUC | o class 111
review

Data from 1 RCT
3-armed
trial

Total number of serious ad-
verse effects

198 with aspirin
163 with warfarin

178 with no antithrombotic treat-
ment

P =0.08 (among group differ-
ence)

No data from the following reference on this outcome.

Antiplatelet agents versus warfarin:

We found two RCTs comparing aspirin versus warfarin,

versus warfarin. [/

Mortality

[65]

[66]

[67]

and one RCT comparing aspirin versus clopidogrel

Antiplatelet agents compared with warfarin We don't know whether antiplatelet agents (aspirin and clopidogrel) are
more effective than warfarin at reducing mortality at 21 months or composite outcomes that include mortality (other
outcomes in composite include MI, stroke, exacerbation of heart failure, and peripheral or pulmonary embolism)

(very low-quality evidence).

Ref
Population

(type)

All-cause mortality

Outcome, Interventions

Results and statistical
EREWAS

Favours

(71 1587 people with

New York Heart

RCT Association (NY-
3-armed HA) class Il to IV
trial

The third arm as-
sessed the effects
of clopidogrel

Rate of mortality , median fol-
low-up of 21 months

94/523 (19%) with aspirin
92/540 (17%) with warfarin
1063 people in this analysis

All-cause mortality was a sec-
ondary outcome: the primary
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HR 0.98 (warfarin v aspirin)
95% C1 0.85t0 1.13
P =0.75

The RCT was terminated early
because of slow enrolment (1587
people randomised rather than
the planned 4500 people) and

Not significant
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Ref
Population

(type)

Outcome, Interventions

outcome assessed was a compos-
ite of death, non-fatal Ml, or non-
fatal stroke (see further informa-
tion on studies for data on com-
posite outcome)

Results and statistical
EREWSS

may have been underpowered to
detect a clinically important differ-
ence

Results should be interpreted
with caution

Favours

(74 1587 people with
RCT NYHAclass Il to IV
3 d The third arm as-
tr_i:\:me sessed the effects

of aspirin

Rate of mortality , median fol-
low-up of 21 months

96/524 (18%) with clopidogrel
92/540 (17%) with warfarin
1064 people in this analysis

All-cause mortality was a sec-
ondary outcome: the primary
outcome assessed was a compos-
ite of death, non-fatal Ml, or non-
fatal stroke (see further informa-
tion on studies for data on com-
posite outcome)

HR 0.92 (warfarin v clopidogrel)
95% CI 0.69 to 1.23
P =0.58

The RCT was terminated early
because of slow enrolment (1587
people randomised rather than
the planned 4500 people) and
may have been underpowered to
detect a clinically important differ-
ence

Results should be interpreted
with caution

Not significant

Death, MI, and stroke

(661 279 people, 70%

with NYHA function-
RCT al class Il
3-armed The third arm as-
trial

sessed the effects
of no antithrombot-
ic treatment

Rate of combined outcome of
death, Ml, and stroke , mean
follow-up of 27 months

29/91 (32%) with aspirin

(300 mg/day)

23/89 (26%) with warfarin

Reported as not significant (as-
pirin v warfarin)

P value not reported

Not significant

Composite outcome inclu

ding all-cause mortality

71l 1587 people with

NYHAclass Il to IV

Rate of composite outcome of
death, non-fatal MI, or non-fatal

HR (warfarin v aspirin) 0.98

NYHA class Il to IV
caused by either
previous Ml or idio-
pathic dilated car-
diomyopathy

Those with previ-
ous MI (115 peo-
ple) were ran-

domised to either
aspirin or warfarin

peripheral or pulmonary em-
bolism, MI, hospital admission,
exacerbation of heart failure,
or death from any cause

14.9/100 patient-years with as-
pirin

15.7/100 patient-years with war-
farin

RCT 95% C10.86t0 1.12
3 d The third arm as- stroke P=-077 Not significant
tr_izzme sessed the effects | 108/523 (21%) with aspirin -
of clopidogrel 106/540 (20%) with warfarin
(71 1587 people with | Rate of composite outcome of | HR (warfarin v clopidogrel) 0.89
RCT NYHA class Il to IV g;ert;tﬁénon-fatal Ml, or non-fatal 95% Cl 0.68 t0 1.16
3 d The third arm as- P =039 Not significant
tr'i:me sessed the effects | 113/524 (22%) with clopidogrel | =~ ~ -
of aspirin 106/540 (20%) with warfarin
671 197 people aged | Time to the primary combined | Significance not assessed
RCT 20 to 75 years with | outcome of non-fatal stroke,

Admission to hospital

Antiplatelet agents compared with warfarin Aspirin may be less effective at reducing all-cause hospital re-admission
rates at 21 to 27 months, but we don't know whether clopidogrel is more effective than warfarin at reducing all-cause
hospital re-admission rates at 21 months (very low-quality evidence).
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Ref

Population

(type)

Outcome, Interventions

All-cause hospital admissions

Results and statistical
EREWSS

Favours

of aspirin

97/524 (19%) with clopidogrel
89/540 (16%) with warfarin
1064 people in this analysis

Hospital admission for worsening
heart failure was a secondary
outcome: the primary outcome
assessed was a composite of
death, non-fatal Ml, or non-fatal
stroke (see further information on
studies for data on composite
outcome)

the planned 4500 people) and
may have been underpowered to
detect a clinically important differ-
ence

Results should be interpreted
with caution

(661 279 people, 70% | Rate of all-cause hospital ad- | P <0.05 (aspirin v warfarin)
RCT with New York missions , mean follow-up of
Heart Association | 27 months
3-armed (NYHA) functional . .
trial class Il with aspirin (300 mg/day) wartarin
The third arm as- | With warfarin
sessed the effects | Absolute results not reported
of no antithrombot-
ic treatment
Admission to hospital for heart failure-specific causes
(71 1587 people with | Proportion of people admitted | P <0.02 (aspirin v warfarin)
RCT NYHAclassllto IV | to hosp_ltal with worsening The RCT was terminated early
. heart failure , median follow-up
3 d The third arm as- of 21 months because of slow enrolment (1587
t-_a:me sessed the effects people randomised rather than
na of clopidogrel 116/523 (22%) with aspirin the planned 4500 people) and
. . may have been underpowered to
0,
89/540 (16%) with warfarin detect a clinically important differ-
1063 people in this analysis ence warfarin
Hospital admission for worsening | Results should be interpreted
heart failure was a secondary | with caution
outcome: the primary outcome
assessed was a composite of
death, non-fatal Ml, or non-fatal
stroke (see further information on
studies for data on composite
outcome)
71 1587 people with | Proportion of people admitted | P = 0.38 (clopidogrel v warfarin)
RCT NYHAclassllto IV | to hosp_ltal with worsening The RCT was terminated early
. heart failure , median follow-up
3 d The third arm as- of 21 months because of slow enrolment (1587
tr-i‘:me sessed the effects people randomised rather than

Not significant

No data from the following reference on this outcome. [67)
Functional improvement
No data from the following reference on this outcome. 71 74
Quality of life

[66] [67] [71]

No data from the following reference on this outcome.
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Adverse effects

Ref Results and statistical Effect
(type) Population Outcome, Interventions EREWSS size Favours
Haemorrhagic events
(661 279 people, 70% | Rate of haemorrhagic events, | Significance not assessed
with New York mean follow-up of 27 months
RCT H L
eart Association ith irin (300 ma/d
3-armed (NYHA) functional with aspirin ( mg/day)
trial class Il with warfarin
In review 6% [0l Absolute results not reported
The third arm as- | The first RCT reported 5 haemor-
sessed the effects | rhagic events with aspirin com-
of no antithrombot- | pared with 4 with warfarin (total
ic treatment number of people in each group
not reported)
(671 197 people age 20 | Haemorrhagic event rate Significance not assessed
to 75 years with . . -
RCT NYHA class Il to IV 0/100 patient-years with aspirin
caused by either | 4.6/100 patient-years with war-
previous Ml or idio- | farin
pathic dilated car-
diomyopathy
Those with previ-
ous MI (115 peo-
ple) were ran-
domised to either
aspirin or warfarin
= 1587 people with | Proportion of people with ma- | P = 0.2184 (aspirin v warfarin)
RCT NYHAclasslto 1V Jlg\rlv?jggfgrlhrangoenﬁr]’r;edlan fol- The RCT was terminated early
3 d The third arm as- because of slow enrolment (1587
tr-ia;:me sessed the effects | 19/523 (4%) with aspirin people randomised rather than
of clopidogrel . . the planned 4500 people) and R
28/540 (5%) with warfarin may have been underpowered to —> Not significant
1063 people in this analysis detect a clinically important differ-
ence
Results should be interpreted
with caution
= 1587 people with | Proportion of people with mi- | P = 0.0544 (aspirin v warfarin)
RCT NYHAclass Ilto IV | nor bleed , median follow-up The RCT was terminated early
. of 21 months
3 d The third arm as- because of slow enrolment (1587
tr-i:me sessed the effects | 123/523 (24%) with aspirin people randomised rather than
of clopidogrel . . the planned 4500 people) and - -
155/540 (29%) with warfarin may have been underpowered to Not significant
1063 people in this analysis detect a clinically important differ-
ence
Results should be interpreted
with caution
(71 1587 people with | Proportion of people with ma- | P <0.01 (clopidogrel v warfarin)
RCT NYHAclassIlto IV Jlg\:v?:srgé);rlh;%enﬁrgedlan fol- The RCT was terminated early
3 d The third arm as- because of slow enrolment (1587
tr_i:me sessed the effects | 11/524 (2%) with clopidogrel people randomised rather than
of aspirin . . the planned 4500 people) and .
28/540 (5%) with warfarin may have been underpowered to clopidogrel
1064 people in this analysis detect a clinically important differ-
ence
Results should be interpreted
with caution
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Ref Results and statistical Effect

(type) Population Outcome, Interventions EREWSS size Favours
[71]

1587 people with | Proportion of people with mi- | P = 0.0254 (clopidogrel v war-
NYHAclass Ilto IV | nor bleed , median follow-up | farin)

RCT
3 d The third arm as- of 21 months The RCT was terminated early
tr-i:me sessed the effects | 119/524 (23%) with clopidogrel | because of slow enrolment (1587

of aspirin people randomised rather than
the planned 4500 people) and
1064 people in this analysis may have been underpowered to
detect a clinically important differ-

ence

155/540 (29%) with warfarin

clopidogrel

Results should be interpreted
with caution

Further information on studies

Comment: In people not taking ACE inhibitors:
We found no systematic review or RCTs. We found one retrospective cohort analysis within one
RCT in 642 men with heart failure. ® 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, and 0 peripheral and 0 pulmonary emboli in 184 person-years of
treatment with antiplatelet agents v 21 strokes, and 4 peripheral and 4 pulmonary emboli in 1068
person-years of treatment without antiplatelet agents; 0.5 events/100 person-years with antiplatelet
agents v 2.0 events/100 person-years without antiplatelet agents; P = 0.07).

In people taking ACE inhibitors:

We found no RCTs. We found two large retrospective cohort studies. 581 72 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.
8 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 an-
tiplatelet treatment and found no significant difference between groups (1.6 events/100 person-
years with antiplatelet treatment v 2.1 events/100 person-years with no antiplatelet treatment;

P =0.48).

The second cohort analysis was from two large RCTs comparing enalapril versus placebo (2569
people with symptomatic and asymptomatic 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% CI 0.73 to 0.92). 72 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% CI 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. 8 The other study noted that >95% of people took aspirin, but the
dose and consistency of antiplatelet use was not recorded. "2l one retrospective non-systematic
review (4 RCTs, 96,712 people) provided additional evidence about the effect of aspirin on the
benefits of early ACE inhibitors in heart failure. 3l 1t found a similar reduction in 30-day mortality
with ACE inhibitors versus control for those people not taking aspirin compared with those taking
aspirin (aspirin: OR 0.94, 95% CI 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 com-
bination with ACE inhibitors in people with heart failure require further research.

OPTION CALCIUM CHANNEL BLOCKERS

« For GRADE evaluation of interventions for Heart failure, see table, p 93 .
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» Calcium channel blockers may increase mortality and should be used with caution, if at all, in people with systolic
heart failure.

e Calcium channel blockers have been found to exacerbate symptoms of heart failure and increase mortality after

MI in people who also have pulmonary congestion or left ventricular dysfunction.

Benefits and harms

Calcium channel blockers (for heart failure other than MI) versus placebo:
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, "l one non-systematic review
of all calcium channel blockers (3 RCTs, 1790 people with heart failure), " and one subsequent RCT. "® For effects
of calcium channel blockers after MlI, see calcium channel blockers in review on myocardial infarction (ST-elevation).

Mortality

Compared with placebo Calcium channel blockers may be no more effective at reducing mortality (low-quality evi-

dence).

Ref

(type)

Population

Outcome, Interventions

Results and statistical

analysis

Effect

Favours

All-cause mortality

[74]

class Il to IV heart
failure

Mean follow-up of 1.5 years with
mibefradil and 1.6 years with
placebo

1603 people Risk of mortality OR 0.94
Systematic | 2 RCTs in this with dihydropyridine calcium 95% C10.79t0 1.12
review analysis channel blockers —> Not significant
with placebo
Absolute results not reported
7 421 people with Rate of mortality , 14 months | ARR 13%
RCT gggﬁ;y cardiomy- | 4£1509 (229%) with amlodipine | 95% CI 5% to 20%
In review 7% 74/212 (35%) with placebo RR 0.62
Subgroup analysis 95% CI 0.43 to 0.85 . D D am|odipine
This RCT was the
largest RCT in the
non-systematic re-
view
77 People with heart | Rate of mortality , 14 months | Reported as not significant
failure caused by . .
RCT coronary artery with amlodipine P value not reported
disease (number of | with placebo
people not clear)
) (75] Absolute results not reported
In review — Not significant
Subgroup analysis
This RCT was the
largest RCT in the
non-systematic re-
view
el 2590 people with | Rate of mortality RR 1.10
New York Heart . . .
RCT Association (NY- 350/1295 (27%) with mibefradil | 95% CI 0.96 to 1.25
HA) functional 319/1295 (25%) with placebo «— Not significant

Admission to hospital

Compared with placebo Calcium channel blockers seem no more effective at reducing the composite outcome of

all-cause mortality and hospital admission for cardiovascular events (moderate-quality evidence).
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Ref
Population

(type)

Outcome, Interventions

Death or hospital admission

Results and statistical
EREWSS

Favours

71 1153 people with | Proportion of people with ARR +3.4%
New York Heart combined end point of all-
RCT Association (NY- | cause mortality and hospital 95% Cl -2.3% 10 +8.8%
HA) functional admission for cardiovascular | RR 0.92
class Il or IV, left | events , 14 months 95% C1 0.79 to 1.06
ventricular ejection - . 0 CIU./910 1.
fraction (LVEF) 222/571 (39%) with amlodipine
<0.30, using diuret- | 246/582 (42%) with placebo Janifi
ics, digoxin, and Not significant
ACE inhibitors
In review [
This RCT was the
largest RCT in the
non-systematic re-
view
[75] 186 people, idio- | Transplant-fee listing survival | Significance not assessed
.| pathic dilated car- L
Systematlc diomyopathy, NY- with diltiazem
review HA functional class | with placebo
I'tolll
Absolute results not reported
Data from 1 RCT . .
The review found no evidence of
a difference in survival between
diltiazem and placebo in people
who did not have a heart trans-
plant, although people on dilti-
azem had improved cardiac
function, exercise capacity, and
subjective quality of life
(75l 451 people with Mortality Significance not assessed
) ild h failure, . -
Systematic E\I{?_' Aiirr:cfill)ﬁ: with felodipine
review class Il or Il with placebo
Data from 1 RCT | Absolute results not reported
The review reported that mortality
for felodipine did not differ from
that for placebo

No data from the following reference on this outcome. * "®!
Functional improvement
No data from the following reference on this outcome. #1761 [77]
Quality of life

[74] [76] [77]

No data from the following reference on this outcome.

Adverse effects
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Ref Results and statistical Effect

(type) Population Outcome, Interventions EREWSS size Favours

Adverse effects
[74]

Adverse effects

Systematic with dihydropyridine calcium
review channel blockers

with placebo

The review found that second-
generation dihydropyridine calci-
um channel blockers did not
cause significant adverse effects

(sl Adverse effects
Systematic with diltiazem
review .
with placebo

Calcium channel blockers have
been found to exacerbate symp-
toms of heart failure or increase
mortality after Ml in people who
also have pulmonary congestion
or left ventricular dysfunction (see
calcium channel blockers in re-
view on myocardial infarction [ST-
elevation])

[7el 2590 people with | Rate of mortality in people tak- | Reported as significant

New York Heart ing digoxin, class | or Il antiar-
Association (NY- rhythmics, amiodarone, or
HA) functional drugs associated with torsade
class Il to IV heart | de pointes

failure

RCT P value not reported

with mibefradil
with placebo

Absolute results reported graphi-
cally

placebo
Mean follow-up of 1.5 years with

mibefradil and 1.6 years with
placebo

The RCT found that mibefradil
significantly increased the risk of
death in people taking digoxin,
class | or Il antiarrhythmics,
amiodarone, or drugs associated
with torsade de pointes compared
with placebo

Further information on studies

Comment: 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 HYDRALAZINE

* For GRADE evaluation of interventions for Heart failure, see table, p 93 .

« Hydralazine plus isosorbide dinitrate may improve survival and quality-of-life scores compared with placebo in
people with chronic congestive heart failure.
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* We found no direct information from RCTs about the effects of hydralazine alone in the treatment of people with

heart failure.

Benefits and harms

Hydralazine versus placebo:
We found no systematic review or RCTSs.

Hydralazine plus isosorbide dinitrate versus placebo:
We found no systematic review but found two RCTSs.

Mortality

[78]

[79]

Compared with placebo Hydralazine plus isosorbide dinitrate may be more effective at reducing cumulative mortality
at 2 years and at reducing all-cause mortality at 6 months in people with heart failure also receiving standard treatment

(very-low quality evidence).

Ref
Population

(type)

Outcome, Interventions

Results and statistical
EREWASS

Favours

All-cause mortality

(78l 642 men aged 18

to 75 years with
stable chronic con-
3-armed gestive heart fail-
trial ure (all participants
were already re-
ceiving diuretics
and digoxin)

RCT

The third arm as-
sessed the effects
of prazosin

Rate of cumulative mortality ,
2 years

78/186 (42%) with hydralazine
plus isosorbide dinitrate

139/273 (51%) with placebo

Estimated cumulative reduction
in mortality risk 34% (hydralazine
plus isosorbide dinitrate v place-
bo)

95% CI 4% to 54%

P <0.03 (hydralazine plus isosor-
bide dinitrate v placebo)

hydralazine plus
isosorbide dinitrate

(79l 1050 African-

Americans with
New York Heart
Association (NY-
HA) class Il or IV
heart failure with
dilated ventricles

RCT

Before the start of
the RCT, people
were required to
have been receiv-
ing standard treat-
ment, as deter-
mined to be appro-
priate by their
physician. This in-
cluded diuretics,
ACE inhibitors, an-
giotensin receptor
blockers, beta-
blockers, digoxin,
and spironolactone

Rate of mortality , 6 months

6% with hydralazine plus isosor-
bide dinitrate

10% with placebo
Absolute numbers not reported

Mortality was a secondary out-
come: primary end point was a
composite score made up of
weighted values for mortality from
any cause, a first hospital admis-
sion for heart failure within 18
months, and change in quality of
life at 6 months (see further infor-
mation on studies for these data)

P =0.02

The RCT was terminated early
(after 10 months instead of 18
months) because mortality was
higher with placebo

hydralazine plus
isosorbide dinitrate

Quality of life

Compared with placebo Hydralazine plus isosorbide dinitrate may be more effective at 6 months at improving quality
of life in people with heart failure also receiving standard treatment (low-quality evidence).
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Ref

Results and statistical

(type) Population Outcome, Interventions EREWSS Favours
Quality of life
(7l 1050 African- Quality-of-life score (measured | P = 0.02 (hydralazine plus

Americans with
New York Heart
Association (NY-
HA) class Il or IV
heart failure with
dilated ventricles

RCT

Before the start of
the RCT, people
were required to
have been receiv-
ing standard treat-
ment, as deter-
mined to be appro-
priate by their
physician. This in-
cluded diuretics,
ACE inhibitors, an-
giotensin receptor
blockers, beta-
blockers, digoxin,
and spironolactone

on a scale where lower scores
indicate better quality of life) ,
6 months

—5.6 with hydralazine plus
isosorbide dinitrate

—2.7 with placebo

Quality of life was a secondary
outcome: primary end point was
a composite score made up of
weighted values for mortality from
any cause, a first hospital admis-
sion for heart failure within 18
months, and change in quality of
life at 6 months (see further infor-
mation on studies for these data)

isosorbide dinitrate v placebo)

The RCT was terminated early
(after 10 months instead of 18
months) because mortality was
higher with placebo

hydralazine plus
isosorbide dinitrate

No data from the following reference on this outcome. (78]
Admission to hospital
No data from the following reference on this outcome. 78 [79)
Functional improvement

[78] [79]

No data from the following reference on this outcome.

Adverse effects

Ref Results and statistical
(type) Population Outcome, Interventions EREWASS Favours
Headache
78]

642 men aged 18
to 75 years with
stable chronic con-
3-armed gestive heart fail-
trial ure (all participants
were already re-
ceiving diuretics
and digoxin)

RCT

The third arm as-
sessed the effects
of prazosin

Proportion of people with
headache

23/186 (12%) with hydralazine
plus isosorbide dinitrate

1/273 (0.4%) with placebo

Headache was one of the most
common adverse effects leading
to discontinuation of treatment

Significance not assessed
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Ref

Results and statistical

(type) Population Outcome, Interventions EREWSS Favours
(7l 1050 African- Proportion of people with P <0.001
RCT ﬁ?ﬁ%?;sl_l\ggz heada(.:he 6 mothhs The RCT was ter_minated early
Association (NY- _48% WIFh hydr_alazme plus (after 10 months |nstead_of 18
HA) class Il or IV isosorbide dinitrate months) _because mortality was
heart failure with 19% with placebo higher with placebo
dilated ventricles
Absolute numbers not reported
Before the start of
the RCT, people
were required to
have been receiv- placebo
ing standard treat-
ment, as deter-
mined to be appro-
priate by their
physician. This in-
cluded diuretics,
ACE inhibitors, an-
giotensin receptor
blockers, beta-
blockers, digoxin,
and spironolactone
Dizziness
(78] 642 men aged 18 | Proportion of people with Significance not assessed
to 75 years with dizziness
RCT stable chronic con- O\ .
3-armed gestive heart fail- ;.2/186 _(6 %) W!th hydralazine plus
trial ure (all participants isosorbide dinitrate
were already re- | 5/273 (2%) with placebo
ceiving diuretics o
and digoxin) Dizziness was one of the mos_,t
common adverse effects leading
The third arm as- | to discontinuation of treatment
sessed the effects
of prazosin
(7] 1050 African- Proportion of people with P <0.001
RCT ﬁmt_e&cans with dizziness , 6 months The RCT was terminated early
class Il or . . .
IV heart failure with 29% WIFh hy.dr.alazme plus (after 10 months mstead'of 18
dilated ventricles isosorbide dinitrate n“_lonths) _because mortality was
129% with placebo higher with placebo
Before the start of
the RCT, people | Absolute numbers not reported
were required to
have been receiv-
ing standard treat- placebo

ment, as deter-
mined to be appro-
priate by their
physician. This in-
cluded diuretics,
ACE inhibitors, an-
giotensin receptor
blockers, beta-
blockers, digoxin,
and spironolactone

Further information on studies

[79]

The primary end point was a composite score made up of weighted values for mortality from any cause, a first

hospital admission for heart failure within 18 months, and change in quality of life at 6 months. The score could
range from —6 to +2 with higher scores indicating improved outcomes. The RCT found that hydralazine plus

isosorbide dinitrate significantly improved the composite end point compared with placebo (0.1 with hydralazine-
isosorbide dinitrate v —0.5 with placebo; P = 0.01).
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Comment: Clinical guide:
One systematic review has hi%hlighted the potential risk of developing hydralazine-induced systemic
lupus erythematous (SLE). [ Although the risk is small because of lower doses used, people
taking hydralazine should be monitored at each visit for signs and symptoms of SLE. A baseline
antinuclear antibody (ANA) level should be determined before initiating hydralazine. However, it
is not recommended to regularly check ANA levels. If any symptoms or signs of SLE develop, hy-
dralazine treatment should be discontinued immediately because complications from the syndrome
can be potentially fatal. 0]

Hydralazine plus isosorbide dinitrate could be used in combination with other medications for heart
failure and in people intolerant to ACE inhibitors or angiotensin receptor blockers. The combination
of hydralazine and isosorbide dinitrate would not be considered first-line treatment for heart failure.

[e]S]SSY [0\ \What are the effects of devices for treatment of heart failure?

OPTION IMPLANTABLE CARDIAC DEFIBRILLATORS

* For GRADE evaluation of interventions for Heart failure, see table, p 93 .

* Implantable cardiac defibrillators can reduce mortality in people with heart failure who are at high risk of ventric-
ular arrhythmias.

* People with an implantable cardiac defibrillator are at risk of shocks from the device.

Benefits and harms

Implantable cardiac defibrillators versus usual care:

We found three systematic reviews. ® ¥4 3 The first systematic review (search date 2002, 8 RCTs, 4909 people
at risk for sudden cardiac death or ventricular arrhythmia) compared implantable cardiac defibrillator (ICD) treatment
versus usual care in the primary prevention (people at risk for sudden cardiac death or ventricular arrhythmia who
had evidence of heart failure or coronary artery disease) or secondary prevention population (people who had survived
sudden cardiac death or had unstable ventricular rhythm) of life-threatening arrhythmias and sudden cardiac death.
Y The second systematic review (search date 2004, 7 RCTs, 2110 people) compared ICD treatment versus usual
care in people with heart failure caused by non-ischaemic cardiomyopathy, and analysed results separately for pri-
mary and secondary prevention RCTSs. 2 The third systematic review (search date 2008, 5 RCTSs, all included in
the previous reviews) performed a subgroup analysis of women from the trials comparing ICD versus usual care
(934 women with heart failure and reduced left ejection fraction). [83)

Mortality

Compared with usual care Implantable cardiac defibrillators seem more effective at reducing all-cause mortality and
sudden cardiac death in people with heart failure when both men and women are analysed together. However, when
women with heart failure are analysed alone, effects on mortality in this subgroup are unclear (moderate-quality ev-
idence).

Ref Results and statistical Effect

(type) Population Outcome, Interventions EREWSS size Favours

All-cause mortality
[81]

4909 people Rate of mortality RR 0.74
Systematic | 8 RCTs in this 459/2428 (19%) with implantable | 95% CI 0.67 to 0.82 @0 |ico
review analysis cardiac defibrillator (ICD)

695/2481 (28%) with usual care

[81]

2946 people with | Rate of mortality RR 0.72
.| evidence of heart .
rSe)\llsi‘t;\elvma'nc failure or coronary 260/1494 (17%) with ICD 95% CI 0.63 to 0.84
artery disease (pri- | 391/1452 (27%) with usual care | The magnitude of absolute-mor-
mary prevention) tality benefit increased with in-
5 RCTs in this creg_5|ngdbatsr<]elme riskof sudden | @ |i1cD
analysis cardiac dea

There was significant heterogene-
ity among RCTs because 3 RCTs
were in people at high risk of

heart failure and 2 RCTs were in

© BMJ Publishing Group Ltd 2011. All rights reserved. 60



Population

Outcome, Interventions

Results and statistical
EREWSS

people at moderate risk of heart
failure

Favours

There was significant heterogene-
ity among RCTs because 3 RCTs
were in people at high risk of
heart failure and 2 RCTs were in
people at moderate risk of heart
failure

81l 1963 people who | Rate of mortality RR 0.76
.| had survived sud- .
rSeyilsi:\aNmatlc den cardiac death 199/934 (21%) with ICD 95% CI 0.65 to 0.89
or had unstable 304/1029 (30%) with usual care
ventricular rhythm @0 |icp
(secondary preven-
tion)
3 RCTs in this
analysis
821 2110 people with | Rate of mortality RR 0.69
.| heart failure .
i)\//si(t:Nmatlc caused by non-is- with ICD 95% CI 0.56 to 0.86
chai:nic cardiomy- | with usual care ®0 |IcD
opal
pathy Absolute results not reported
7 RCTs in this
analysis
[62] 1457 people with | Rate of mortality RR 0.74
.| heart failure .
Sy;tematlc caused by non-is- with ICD 95% CI 0.58 to 0.96
review chaemic cardiomy- | with usual care 000 |ico
opathy (primar
pfeve?\lti(gn) y Absolute results not reported
4 RCTs in this
analysis
[82] 256 people with Rate of mortality RR 0.69
.| previous resuscitat- | o
rSe)\/lsi(t;\e,vmatlc ed cardiac arrest or with ICD 95% C10.39t0 1.24
symptomatic ven- | with usual care The number analysed may have
tricular tachycardia been too small to detect a signifi- — Not significant
(secondary preven- | APsolute results not reported cant difference
tion)
2 RCTs in this
analysis
(8] 934 women with Mortality HR 1.01
.| heart failure and .
0,
i)\/lsi‘t;\e,vmatlc reduced left ventric- with ICD 95% C1 0.76 to 1.33
ular ejection frac- | with usual care P=0.95 &3 | Not significant
tion
Absolute results reported graphi-
5 RCTs in this cally
analysis
Cardiac mortality
1] 4909 people Rate of cardiac mortality RR 0.43
Systematic | 8 RCTs in this 124/2428 (5%) with ICD 95% CI 0.35 to 0.53 ®®_ |ICD
review analysis 339/2481 (14%) with usual care
81l 2946 people with | Rate of cardiac mortality RR 0.37
.| evidence of heart .
0, 0,
i)\//si(t:Nmatlc failure or coronary 57/1494 (4%) with ICD 95% CI 0.27 to 0.50
artery disease (pri- | 177/1452 (12%) with usual care | The magnitude of absolute-mor-
mary prevention) tality benefit increased with in-
5 RCTs in this creasing baseline risk of sudden
analysis cardiac death ®®_ |icp
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Ref Results and statistical

(type) Population Outcome, Interventions EREWSS Favours
81]

1963 people who | Rate of cardiac mortality RR 0.50
had survived sud- .

den cardiac death 67/934 (7%) with ICD 95% CI 0.38 to 0.66
or had unstable 162/1029 (16%) with usual care

ventricular rhythm ®® |icD
(secondary preven-

tion)

3 RCTs in this
analysis

Systematic
review

Admission to hospital

No data from the following reference on this outcome. # #2 [#
Functional improvement
No data from the following reference on this outcome. # #2 [#
Quality of life

[81] [82] [83]

No data from the following reference on this outcome.

Adverse effects

Ref Results and statistical

(type) Population Outcome, Interventions analysis Favours

Adverse effects
[81]

Adverse effects

Systematic with implantable cardiac defibrilla-
review tor (ICD)

with usual care
Absolute results not reported

The review found that complica-
tions associated with ICD treat-
ment included perioperative infec-
tion (range 0.7-12.3%), lead
fracture or device malfunction
(range 0.8-14%), serious bleed-
ing (range 1-6%), and pneumoth-
orax (<1%)

No data from the following reference on this outcome. |2 18]

ICDs plus cardiac resynchronisation therapy versus usual care:
See option on cardiac resynchronisation therapy, p 63 .
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ICDs plus cardiac resynchronisation therapy versus either device alone:
See option on cardiac resynchronisation therapy, p 63 .

Further information on studies

Comment: Clinical guide:
The systematic reviews suggest that ICDs are more beneficial than drug treatment for secondary
. . . . . . . . [81] [82]
prevention of sudden cardiac death, and for primary prevention in certain high-risk groups.
The third review ¥ would suggest that women may not derive the same benefit from ICD treatment
as do men. The decreased overall rate of sudden cardiac death with an increased rate of other
competing causes of death leads to a smaller net benefit from ICDs in women with advanced heart
failure and reduced left ventricular ejection fraction. There have been <1000 women studied in
RCTs of ICD treatment and based on the event rate for women in these studies, >4000 women
would need to be randomised to ICD or placebo to more definitively assess the benefit of ICD
treatment. ICD treatment is expensive and must be used appropriately in people in whom indications
for treatment clearly exist. Further research is required to develop accurate risk-stratification tools,
to determine the impact of ICD treatment in different subgroups of people, and to evaluate quality-
of-life issues.

People with ICDs are at risk of shocks from the device and this can adversely affect quality of life.
An RCT has demonstrated that a combination of amiodarone plus a beta-blocker may be better to
reduce the risk of shock compared with either sotalol (HR 0.43, 95% CI 0.22 to 0.85; P = 0.02) or
beta-blocker alone (HR 0.27, 95% CI 0.14 to 0.52; P <0.001). B4 There was a trend for sotalol to
reduce shocks compared with beta-blockers alone (HR 0.61, 95% CI1 0.37 to 1.01; P = 0.05). There
was a slightly greater incidence of adverse pulmonary and thyroid events, and of symptomatic
bradycardia in people receiving amiodarone. As people with an ICD require some form of treatment
to reduce the potential for shocks, therapeutic decisions should be individualised. The type of
treatment used must take into consideration the possible improvements in quality of life, and small
but increased risks of drug-related adverse effects.

OPTION CARDIAC RESYNCHRONISATION THERAPY

¢ For GRADE evaluation of interventions for Heart failure, see table, p 93 .

e Cardiac resynchronisation therapy can reduce mortality in people with heart failure who are at high risk of ven-
tricular arrhythmias.

« However, studies evaluating cardiac resynchronisation therapy were performed in centres with considerable
experience, which may have overestimated the benefits.

Benefits and harms

Cardiac resynchronisation therapy (CRT) alone versus usual care/control:

We found 4 systematic reviews (search date 2003, 9 RCTSs, 3216 people, 85% with New York Heart Association
[NYHA] functional class 11l or IV symptoms; *® search date 2005, 8 RCTs, 3380 people; *” search date 2006, 7
RCTs, 3889 people; %] and search date 2006, 7 RCTs, 3164 people [8s] ). The reviews included different RCTs in
their meta-analyses and so we report data from all 4 reviews. We also found one non-systematic review that combined
the results from the three studies in the MIRACLE img)lantable cardioverter-defibrillator (ICD) programme (2078
people) to evaluate the safety of CRT implantation. [**

Mortality

Compared with usual care Cardiac resynchronisation therapy may be more effective at reducing all-cause mortality
and death from progressive heart failure and reducing the proportion of people classed as "worsened" on the heart
failure clinical composite response (low-quality evidence).
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Ref
Population

(type)

All-cause mortality

Outcome, Interventions

Results and statistical
EREWSS

Favours

[86]

3203 people Rate of mortality RR 0.79
Systematic | 8 RCTs in this with cardiac resynchronisation 95% CI 0.66 to 0.96
review analysis therapy (CRT) Some RCTs included in the @O0 |CRT
with usual care analysis compared CRT plus im-
plantable cardiac defibrillators
Absolute results not reported (ICDs) versus ICDs alone
871 3380 people Rate of mortality OR 0.72
Systematic | 8 RCTs in this 264/1847 (14%) with CRT 95% CI 0.59 to 0.88
review analysis 260/1533 (17%) with control (not | The review included RCTs in @O0 [CRT
further defined) which ICDs were used in all peo-
ple randomised
(8] 2249 people Rate of mortality OR 0.67
Systematic | 4 RCTs in this 245/1283 (19%) with CRT 95% CI 0.50 to 0.90
review analysis 247/966 (26%) with usual care | This analysis included those @O0 |CRT
(medical treatment) RCTs in which neither arm was
treated with an ICD
(891 3164 people with | All-cause mortality RR 0.70
.| heart failure )
Systematic 224/1664 (14%) with CRT 95% CI 0.60 to 0.83 ® 0 |CRT
review 5 RCTs in this .
analysis 244/1364 (18%) with usual care
Cardiac mortality
(6] 1647 people Rate of death from progressive | RR 0.60
Systematic | 7 RCTs in this heart failure 95% CI 0.36 to 1.01
review analysis with CRT Some RCTs included in the —> Not significant
with usual care analysis compared CRT plus
Absolute results not reported ICDs versus ICDs alone
(89 1716 people with | Death from congestive heart | RR 0.79
Systematic | "e2"t failure failure 95% CI 0.60 to 1.03 > | Notsignificant
review 2 RCTs in this 98/1004 (9%) with CRT 9
analysis 92/712 (13%) with usual care
(89 2085 people with | Sudden cardiac death RR 0.67
.| heart failure .
Systematic 49/1191 (4%) with CRT 95% CI 0.46 to 0.96 @® OO |CRT
review 3 RCTs in this .
0, —
analysis 59/894 (7%) with usual care P =0.03

Admission to hospital

Compared with usual care Cardiac resynchronisation therapy may be more effective at reducing hospital admissions

for heart failure or major cardiovascular events (low-quality evidence).

Ref
Population

(type)

Outcome, Interventions

Results and statistical
EREWAS

Effect
size

Favours

Admission to hospital for heart failure-specific causes

[86]

1642 people
Systematic | 6 RCTs in this
review analysis

Rate of hospital admission for
heart failure

with cardiac resynchronisation
therapy (CRT)

with usual care

Absolute results not reported

RR 0.68
95% C1 0.41to 1.12

Some RCTs included in the
analysis compared CRT plus im-
plantable cardiac defibrillators
(ICDs) versus ICDs alone

Not significant
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Results and statistical

Population Outcome, Interventions EREWSS Favours
(6] People with New | Rate of hospital admission for | RR 0.65
.| York Heart Associ- | heart failure
Systematlc ation (NYHA) class i CRT 95% CI 0.48 to 0.88
review Il or IV symptoms | ! Some RCTs included in the
(number of people | with usual care analysis compared CRT plus @O0 |CRT
in analysis not re- | | ICDs versus ICDs alone
ported) Absolute results not reported
6 RCTs in this
analysis
871 2455 people Proportion of people admitted | OR 0.55
Systematic | 7 RCTs in this :g“huc;zpntal forworsening heart | ooo. ) 0 44 10 0.68
review analysis N .
174/1230 (14%) with CRT The review included RCTs in ® O |CRT
which ICDs were used in all peo-
282/1225 (23%) with control (not | ple randomised
further defined)
(9] 1892 people with | Rate of hospital admission for | RR 0.64
Systematic heart failure heart failure 95% CI 0.50 to 0.80 000 |car
review 5 RCTs in this 181/950 (19%) with CRT
analysis 2771942 (29%) with usual care

No data from the following reference on this outcome.

Functional improvement

[88]

Compared with usual care Cardiac resynchronisation therapy may be more effective at improving function (New
York Heart Association functional classification) by at least one functional class (low-quality evidence).

Ref
Population

(type)

Improvement in functional class

Outcome, Interventions

Results and statistical
EREWSS

Effect
size

Favours

(861 Number of people

included in analy-

Sy;tematlc sis not reported
review
4 RCTs in this
analysis

Proportion of people whose
function improved by at least
1 New York Heart Association
(NYHA) functional class

58% with cardiac resynchronisa-
tion therapy (CRT)

37% with usual care

Absolute numbers not reported

RR 1.6
95% Cl1.3t01.9

Some RCTs included in the
analysis compared CRT plus im-
plantable cardiac defibrillators
(ICDs) versus ICDs alone

L_Jole

CRT

No data from the following reference on this outcome.

Quality of life

[87]

[88] [89]

Compared with usual care Cardiac resynchronisation therapy seems more effective at improving quality-of-life scores
as assessed by the Minnesota Living with Heart Failure Questionnaire (moderate-quality evidence).

Ref Results and statistical Effect
(type) Population Outcome, Interventions EREWAS size Favours
Quiality of life
(861 2472 people Quality-of-life score on the Weighted mean reduction: 7.6
) S Minnesota Living with Heart points
Systematic | 7 RCTs in this - . :
review analysis Failure Questionnaire (MLHFQ) 95% CI 3.8 points to 11.5 points

with cardiac resynchronisation
therapy (CRT)

with usual care

Absolute results not reported

Some RCTs included in the
analysis compared CRT plus im-
plantable cardiac defibrillators
(ICDs) versus ICDs alone

CRT
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Ref

Results and statistical
Favours

(type) Population Outcome, Interventions
871 3380 people Improved quality of life (as-
Systematic | 8 RCTs in this sessed by the MLHFQ)
review analysis with CRT

with control (not further defined)

Absolute results not reported

EREWSS

WMD -7.1
95% Cl-11.4t0 -2.9

The review included RCTs in CRT

which ICDs were used in all peo-
ple randomised

No data from the following reference on this outcome. [68)

Adverse effects

[89]

Ref

Population Outcome, Interventions

(type)

Results and statistical

EREWASS Favours

Implant safety

[°0] 3078 people

3 RCTs in this
analysis

Implant safety and success

Non-system-
atic review

with cardiac resynchronisation
therapy (CRT)

with control
Absolute results not reported

The implant attempt succeeded
in 1903/2078 (92%) of people
overall

Perioperative complication rate
ranged from 9% for CRT implan-
tation alone to 21% for the com-
bined implantable cardiac defibril-
lator (ICD)/CRT implantation

Postoperative complication rate
ranged from 8.6% to 11.9%

A total of 8% of people required
re-operation to treat lead dislodge-
ment, extracardiac stimulation, or
infection over 6 months' follow-up

There was 0.3% procedure-relat-
ed mortality

(86} 3203 people

8 RCTs in this
analysis

Implant safety and success

Systematic with CRT

review .
with usual care
Absolute results not reported

The review found that 0.4% of
people died during implantation
(95% CI 0.2% to 0.7%)

Over a median of 6 months' fol-
low-up, leads dislodged in 9% of
recipients (95% CI 7% to 10%)
and mechanical malfunctions oc-
curred in 7% (95% CI 5% to 8%)

Some RCTs included in the
analysis compared CRT plus
ICDs versus ICDs alone

No data from the following reference on this outcome. 167)
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CRT plus implantable cardiac defibrillator (ICD) versus usual care:

We found one systematic review (search date 2006, 7 RCTs, 3889 people), 1 which assessed the effects of CRT
plus ICD.

Mortality

Cardiac resynchronisation therapy plus implantable cardiac defibrillator compared with usual care Cardiac resynchro-
nisation therapy plus implantable cardiac defibrillator is more effective than medical therapy at reducing all-cause
mortality (high-quality evidence).

Ref Results and statistical Effect

(type) Population Outcome, Interventions analysis Favours

All-cause mortality
88|

903 people Rate of mortality OR 0.64
Systematic | Data from 1 RCT | 105/595 (18%) with cardiac 95% CI 0.46 to 0.90
review resynchronisation therapy (CRT)
plus implantable cardiac defibril- @® ) |CRTplusICD
lator (ICD)

77/308 (25%) with usual care
(medical treatment)

Admission to hospital

No data from the following reference on this outcome. fe8]

Functional improvement

No data from the following reference on this outcome. [e8]

Quality of life

No data from the following reference on this outcome. [e8]

Adverse effects

No data from the following reference on this outcome. [ee]

CRT plus ICD versus ICD alone:

We found two systematic reviews (search date 2006, 7 RCTs, 3889 people; 188 and search date 2009, 2 RCTs,
2430 people (8] ), which assessed the effects of CRT plus ICD versus ICD alone.

Mortality

Cardiac resynchronisation therapy plus implantable cardiac defibrillator compared with implantable cardiac defibril-
lator alone Cardiac resynchronisation therapy plus implantable cardiac defibrillator may be no more effective than
implantable cardiac defibrillator alone at reducing all-cause mortality (low-quality evidence).
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Ref Results and statistical Effect

(type) Population Outcome, Interventions EREWSS size Favours

All-cause mortality
[88]

1045 people Rate of mortality OR 0.81
Systematic | 3 RCTs in this 27/517 (5%) with cardiac resyn- | 95% CI 0.48 to 1.37
review analysis chronisation therapy (CRT) plus 3 -
implantable cardiac defibrillator Not significant
(ICD)

33/528 (6%) with ICD alone

[85]

2430 people with | All-cause mortality OR 0.96
Systematic | "eatfailure with CRT plus ICD 95% C1 0.67 to 1.37 o
review 2 RCTs in this — Not significant

analysis with ICD alone

Absolute results not reported

Functional improvement

No data from the following reference on this outcome. s8] t8a]

Quality of life

No data from the following reference on this outcome. s8] 18a]

Admission to hospital

Cardiac resynchronisation therapy plus implantable cardiac defibrillator compared with implantable cardiac defibril-
lator alone Cardiac resynchronisation therapy plus implantable cardiac defibrillator may be more effective than im-
plantable cardiac defibrillator alone at reducing admissions to hospital (low-quality evidence).

Ref Results and statistical Effect

(type) Population Outcome, Interventions EREWSS size Favours

Admission to hospital
[85]

2430 people with | Heart failure events including | OR 0.57

Systematic heart failure hospital admission 95% CI 0.46 10 0.70
review 2 RCTs in this with cardiac resynchronisation
analysis therapy (CRT) plus implantable ® OO | CRTplusicD

cardiac defibrillator (ICD)
with ICD alone

Absolute results not reported

No data from the following reference on this outcome. (8]

Adverse effects

No data from the following reference on this outcome. e8] e8]
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CRT plus ICD versus CRT alone:

We found one systematic review (search date 2006, 7 RCTs, 3889 people), 1 which assessed the effects of CRT
plus ICD versus CRT alone.

Mortality

Cardiac resynchronisation therapy plus implantable cardiac defibrillator compared with cardiac resynchronisation
therapy alone Cardiac resynchronisation therapy plus implantable cardiac defibrillator is no more effective than cardiac
resynchronisation therapy alone at reducing all-cause mortality (high-quality evidence).

Ref Results and statistical Effect

(type) Population Outcome, Interventions analysis Favours

All-cause mortality
88|

1212 people Rate of mortality OR 0.79

Systematic | Data from 1 RCT | 105/595 (18%) with cardiac 95% C1 0.60 to 1.06
review resynchronisation therapy (CRT) >

plus implantable cardiac defibril-
lator (ICD)

131/617 (21%) with CRT alone

Not significant

Functional improvement

No data from the following reference on this outcome. (58]

Quiality of life

No data from the following reference on this outcome.

Admission to hospital

No data from the following reference on this outcome.

Adverse effects

No data from the following reference on this outcome. 168)

Further information on studies

B3 The review reported that the success rate for implantation was between 97% and 99%. It examined the compli-

cations related to placement of CRT devices in the two RCTs identified, but did not directly compare complication
rates with combined CRT plus ICD versus ICD alone. Peri-implantation mechanical complications, including
pneumothorax, coronary dissection, and pericardial tamponade occurred with a frequency of 1% to 2% in people
receiving CRT. Left ventricular lead problems following implantation were reported in 4% of participants by 30
days and 7% of participants at 12 months of follow-up. Device-related infections occurred in 1% of participants
within 30 days of implantation.
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Comment: Clinical guide:
The results presented in the systematic reviews indicate beneficial effects with CR
(89 [89] People deriving benefit are those with the more severe symptoms of heart failure, although
one systematic review suggests that cardiac resynchronisation therapy in people with milder
sgmptoms of heart failure may have fewer heart failure events and reduction of cardiac remodelling.
5 Most people included in the studies were well selected, and procedures were performed in
centres with experience. However, because in almost all RCTs people were randomly assigned
to different modes of operation after placement of the pacemaker, the results may over-estimate
the potential benefits of CRT. Furthermore, meta-analysis of RCTs comparing combination of CRT
plus ICD versus either device alone found that the combination does not seem more effective than
either ICD or CRT alone in reducing mortality. (58] [89]

T, (861 1871 [88]

(els]=SR[e]\I \\Vhat are the effects of coronary revascularisation for treatment of heart failure?

OPTION CORONARY REVASCULARISATION

* For GRADE evaluation of interventions for Heart failure, see table, p 93 .
e Coronary revascularisation may reduce mortality in people with heart failure and left ventricular dysfunction.

* However, very few people in the RCTs had clinical evidence of heart failure and the trials we found comparing
coronary revascularisation with drug treatment were all conducted before ACE inhibitors, aspirin, beta-blockers,
and statins were in routine use. Thus, the clinical relevance of the evidence to current clinical practice is unclear.

Benefits and harms

Coronary revascularisation versus drug treatment:

We found one systematic review (search date not reported), which performed a meta-analysis of individual patient
data from 7 RCTs (2649 people with coronary artery disease, most with stable angina, 20% with left ventricular
dysfunction [ejection fraction <49J, 4% with clinical evidence of heart failure) comparing revascularisation (CABG
surgery) versus drug treatment. 1" Wwe also found two systematic reviews of observational studies, which did not
meet Clinical Evidence inclusion criteria (see comments). 22)

Mortality

Compared with drug treatment We don't know how coronary revascularisation and drug treatment compare with
each other, at reducing all-cause mortality (very low-quality evidence).

Ref Results and statistical Effect
(type) Population Outcome, Interventions EREWSS Favours

Mortality
o1 549 people with Mortality , 5 years OR 0.59
.| left ventricular )
rSe):/sig\aNmatlc ejection fraction Not reported with CABG 95% CI1 0.39t0 0.91
(LVEF) <50%, 25% with drug treatment P =0.02
coronary artery
disease, and Absolute numbers not reported
deemed eligible for | 115/549 (21%) of people died
either CABG or overall (analysis of both groups) @O0 |caBG
drug treatment
7 RCTs in this
analysis

Subgroup analysis

Analysis of individ-
ual patient data

Admission to hospital

No data from the following reference on this outcome. %!
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Functional improvement

No data from the following reference on this outcome.

Quality of life

[91]

No data from the following reference on this outcome.

Adverse effects

[91]

No data from the following reference on this outcome.

[91]

Coronary revascularisation versus non-drug treatment:
We found no systematic review or RCTSs.

Coronary revascularisation versus devices:
We found no systematic review or RCTSs.

Further information on studies

Comment:

We found two systematic reviews (search date 1999, 24 observational studies, 3088 people with
coronary artery disease and left ventricular dysfunction, mean New York Heart Association (NYHA)
functional class 2.8; °? and search date not reported, 9 observational studies, all identified by the
first review, 1244 people (53] ), both of which evaluated the effects of myocardial viability on mortal-
ity. All the studies identified by the reviews were completed before ACE inhibitors, aspirin, beta-

blockers, and statins were in routine use. Neither review assessed outcomes other than mortality.

The first review found that, in people with myocardial viability, annual mortality was 16% in those
who received drug treatment compared with 3% in those treated with revascularisation (P <0.0001).
2l Retrospective, within-group meta-analysis found that annual mortality was 3% in people with
myocardial viability who were revascularised compared with 8% in those without viability. B2 For
people with myocardial viability who received drug treatment, annual mortality was 16%, compared
with 6% in those without viability. 2 These findings suggest that the presence of viability is important
when considering revascularisation of patients with coronary artery disease who have left ventric-
ular dysfunction and heart failure.

The second review further supports this conclusion. 3 This review examined the same group of
studies as the first review, 2 put only included studies that could contribute data from all 4 relevant
parameters: presence or absence of viability, drug treatment, or revascularisation. In their meta-
analysis the authors examined the interaction between myocardial viability and treatment allocation.
The combined estimated interaction ratio for all 9 observational studies suggested that people who
had left ventricular dysfunction, heart failure, and viable myocardium had a better result from
revascularisation therapy than from drug treatment.
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Clinical guide:

Although these reviews suggest that revascularisation of people with coronary artery disease, left
ventricular dysfunction, and heart failure (especially in those with demonstrated myocardial viability)
is better than drug treatment, there are several important limitations. The RCTs and observational
studies examining this question were all conducted before treatments such as ACE inhibitors, aspirin,
beta-blockers, and statins were routinely used. We found no RCTSs solely in people with heart failure;
all the evidence comes from subgroup analyses that represent a relatively small number of people.
The other studies included in the meta-analyses were observational. Although meta-analysis is
useful to increase the statistical power of small studies by pooling the data, “I there are inherent
flaws of this technique that can be amplified by deficiencies within the primary resources. B Thus,
it cannot be definitively concluded that revascularisation is of benefit in our population of interest.
There is currently an ongoing RCT that is designed to more definitively answer this question, the
Surgical Treatment for Ischemic Heart Failure (STICH) trial. (98

(olS]SSyN[6\\Il \What are the effects of drug treatments in people at high risk of heart failure?

OPTION ACE INHIBITORS IN PEOPLE AT HIGH RISK OF HEART FAILURE

* For GRADE evaluation of interventions for Heart failure, see table, p 93 .

« ACE inhibitors delay the onset of symptomatic heart failure, reduce cardiovascular events, and improve long-
term survival in people with asymptomatic left ventricular systolic dysfunction compared with placebo.

Benefits and harms

ACE inhibitors versus placebo:

We found two systematic reviews, and three additional RCTs, one of which reported the
12-year follow-up of one of the RCTs identified by the first review. The first review (search date not reported)
identified three RCTs of people with vascular disease, but no heart failure or left ventricular systolic dysfunction
(LVSD) (29,805 people), and 5 RCTs of people with LVSD or heart failure (12,763 people). O The second review
(search date 2009) identified 6 RCTS, three identified by the previous review, of people with vascular disease, but
no heart failure (32,210 people). B8 The reviews performed different analyses so we report both here.

[97] [98]
[102]

[99] [100] [101] [100]

Mortality

Compared with placebo ACE inhibitors seem more effective at reducing all-cause mortality and cardiovascular
mortality in people with asymptomatic left ventricular systolic dysfunction, and in people with vascular disease without
known evidence of left ventricular dysfunction or heart failure, and at reducing fatal Ml in people with left ventricular
systolic dysfunction (moderate-quality evidence).

Ref Results and statistical Effect
(type) Population Outcome, Interventions EREWSS size Favours
All-cause mortality
o7 29,805 people with | Rate of mortality OR 0.86
Systematic | V3SCUIar dIS€aSE | g0 itk ACE inhibitors 95% C10.79 to 0.94 000 | ack v
review 3 RCTs in this ) inhibitors
analysis 9% with control P =0.0004
Absolute numbers not reported
o7 12,763 people with | Rate of mortality OR 0.80
.| left ventricular sys- . L
rSe)\//sig\aNmatlc tolic dysfunction 23% with ACE inhibitors 95% CI1 0.74 to 0.87
(LVSD) or heart 27% with control P <0.0001 @ OO | ACE inhibitors
failure
Absolute numbers not reported
5 RCTs in this
analysis
o7 42,568 people Rate of mortality OR 0.83
Systematic | 8 RCTs in this 12% with ACE inhibitors 95% CI1 0.79 to 0.88
review analysis 14% with placebo P <0.0001
Combined analysis Absolut b ; red @ C O | ACE inhibitors
of people with vas- solute numbers not reporte
cular disease but
no heart failure
and people with
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Ref
Population

(type)

LVSD or heart fail-
ure

Outcome, Interventions

Results and statistical

EREWSS

Favours

[%8] 32,210 people with

vascular disease

All-cause mortality

RR 0.87

The RCT was a
12-year follow-up
of 1 of the RCTs
identifggd by a re-
view

826/2117 (39%) with placebo

Systematic 1188/16,123 (7%) with ACE in- | 95% CI 0.81 to 0.94 T
review 6 RCTs in this hibitors @ OO |ACEinhibitors
analysis 1365/16,087 (8%) with placebo
[%8] 31,750 people with | Cardiovascular mortality RR 0.83
Systematic | VASCUIAr diSease | qoq 5 594 (49%) with ACE in- | 95% C1 0.70 to 0.98 000 | AcE inhibitors
review 5 RCTs in this hibitors
analysis 798/15,856 (5%) with placebo
(2007 5165 people fol- Rate of mortality , 12 years HR 0.86
RCT lowed up 1074/2111 (51%) with enalapril | 95% CI 0.79 to 0.93
Further report of given for 3 to 4 years
reference
1195/2117 (56%) with placebo S
The RCT was a @ OO | ACE inhibitors
12-year follow-up
of 1 of the RCTs
identified by a re-
view 71
[201] 1749 people with | Rate of mortality , 12 years RR 0.89
RCT MI and LVSD, ith trandolapril given 3 to 7 days | 95% CI 0.80 to 0.99
ejection fraction Wflt 'ﬁr olaprilgiven Sto 7 days ° SO0 0. o
35% or less after P =0.03 ® OO | ACE inhibitors
with placebo
Absolute results not reported
Cardiac mortality
(591 2231 asymptomat- | Proportion of people with fatal | RR 0.68
ic people after MI | MI
RCT ] 95% CI 0.49 to 0.96 I
{V\Ltggocumented 56/1115 (5%) with captopril @ O | ACE inhibitors
80/1116 (7%) with placebo
(2007 5165 people fol- Rate of cardiac mortality , 12 | HR 0.85
RCT lowed up ks 95% C1 0.77 to 0.94
Further report of 736/2111 (35%) with enalapril
reference given for 3 to 4 years
@ C ) | ACE inhibitors

Admission to hospital

Compared with placebo ACE inhibitors seem more effective at reducing all-cause hospital admissions, cardiovascular
hospital admissions, and heart-failure hospital admissions in people with heart failure, asymptomatic left ventricular
dysfunction, or other risk factors for heart failure (moderate-quality evidence).

Ref Results and statistical Effect

Population Outcome, Interventions EREWSS size Favours

(type)

Admission to hospital for any cause

[101]

1749 people with
Ml and left ventricu-
lar systolic dysfunc-
tion (LVSD), ejec-
tion fraction 35% or
less

RCT

Rate of hospital admission for
any cause , 12 years

with trandolapril given 3 to 7 days
after Ml

with placebo

Absolute results not reported

RR 0.92
95% C10.88 to 0.96
P <0.001

oCO

ACE inhibitors
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Ref
Population

(type)

Admission to hospital for heart failure-specific causes

Outcome, Interventions

Results and statistical
EREWSS

Favours

[97]

No data from the following reference on this outcome.

Cardiovascular events

29,805 people with | Rate of hospital admission for | OR 0.77
Systematic vascular disease | heart failure 95% Cl 0.67 t0 0.90
review 2n}'\;(l;';ss|n this 2% with ACE inhibitors P = 0.0007 @® OO | ACE inhibitors
3% with control
Absolute numbers not reported
(o7 12,763 people with | Rate of hospital admission for | OR 0.66
Systematic t\r/eSD or heart fail- | heart failure 95% CI 0.60 t0 0.74
review o 14% with ACE inhibitors P <0.0001 @ O | ACE inhibitors
5 RCTs in this 19% with trol
analysis % with contro
Absolute numbers not reported
71 42,568 people Proportion of people admitted | OR 0.70
Systematic | 8 RCTs in this to hospital for heartfailure | o500 ) 0 64 10 0.76
. ; o R
review analysis 5% with ACE inhibitors P <0.0001
Combined analysis | 7% with control
of people with vas- @® C O | ACE inhibitors
cular disease but Absolute numbers not reported
no heart failure
and people with
LVSD or heart fail-
ure
(zo1 1749 people with | Rate of cardiovascular hospital | RR 0.95
RCT MI ar_ld LVSD_, admissions , 12 years 95% C1 0.91 to 1.00
gjection fraction with trandolapril given 3 to 7 days
35% or less after Ml P =0.047 @® O | ACE inhibitors
with placebo
Absolute results not reported
201] 1749 people with | Rate of hospital admission for | RR 0.85
RCT MI apd LVSD_, heart failure , 12 years 95% Cl 0.77 t0 0.93
gjection fraction with trandolapril given 3 to 7 days
35% or less after M P <0.001 @® O | ACE inhibitors
with placebo
Absolute results not reported
[98] [99] [100]

Compared with placebo ACE inhibitors seem more effective at reducing non-fatal Mis in people at high risk of heart

failure (people with asymptomatic left ventricular systolic dysfunction, and people with vascular disease without
known evidence of left ventricular dysfunction or heart failure) (moderate-quality evidence).

Ref
Population

(type)

Outcome, Interventions

Results and statistical
EREWSS

Effect
size

Favours

Non-fatal Ml

o7 42,568 people
Systematic | 8 RCTs in this
review analysis

Combined analysis
of people with vas-
cular disease but
no heart failure
and people with
left ventricular sys-
tolic dysfunction

Proportion of people with non-
fatal MI

6% with ACE inhibitors
7% with control

Absolute numbers not reported
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P <0.0001

L_Jole

ACE inhibitors




Ref
Population

(type)

Outcome, Interventions

Results and statistical
EREWSS

Favours

(LVSD) or heart
failure

(o8] 32,210 people with

.| vascular disease
Systematic
review 6 RCTs in this

analysis

Non-fatal Ml

813/16,123 (5%) with ACE in-
hibitors

981/16,087 (6%) with placebo

RR 0.83
95% C1 0.73 t0 0.94

oCO

ACE inhibitors

No data from the following reference on this outcome.

Functional improvement

[99]

[100] [101]

No data from the following reference on this outcome.

Quality of life

[97]

[98] [99] [100] [101]

No data from the following reference on this outcome.

Adverse effects

[97]

[98] [99] [100] [101]

Ref

Outcome, Interventions

Results and statistical

(type) Population

Adverse effects

EREWSS

Favours

(2001 5165 people fol- Proportion of people reporting | Significance not assessed
lowed up an adverse effect , 40 months
RCT
Further report of 76% with enalapril given for 3 to
reference 4 years
The RCT was a 72% with placebo
12-year follow-up
of 1 of the RCTs Absolute numbers not reported
identified by a re-
view 71
(2007 5165 people fol- Proportion of people with Significance not assessed
lowed up dizziness or fainting , 40
RCT months
Further report of
reference 46% with enalapril given for 3 to
The RCT was a 4 years
12-year follow-up | 33% with placebo
of one of the RCTs
identified by a re- Absolute numbers not reported
view
[100] 5165 people fol- Proportion of people with Significance not assessed
RCT lowed up cough , 40 months
Further report of 34% with enalapril given for 3 to
reference 4 years
The RCT was a 27% with placebo
12-year follow-up
of 1 of the RCTs Absolute numbers not reported
identified by a re-
view
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Ref

(type)

[100]

Population

5165 people fol-

Outcome, Interventions

Proportion of people with an-

Results and statistical
EREWSS

Significance not assessed

Favours

Further report of
reference [19%

The RCT was a
12-year follow-up
of 1 of the RCTs
identified by a re-
view

, 40 months

8% with enalapril given for 3 to 4
years

5% with placebo

Absolute numbers not reported

RCT lowed up gio-oedema , 40 months
Further report of 1% with enalapril given for 3to 4
reference %2 years
The RCT was a 1% with placebo
12-year follow-up
of 1 of the RCTs Absolute numbers not reported
identified by a re-
view
(8] 10,235 people with | Proportion of people who RR 2.30
Systematic vascular disease \évflftgé:itrsew because of adverse 95% CI 1.34 t0 3.95
review 3 RCTs in this "Yele lacebo
analysis 732/5139 (14%) with ACE in- P
hibitor
343/5096 (7%) with placebo
(98] 10,974 people with | Proportion of people with hy- | RR 1.79
Systematic vascular disease | potension 95% Cl 0.68 10 4.71
review 3 RCTs in this 38/5490 (0.7%) with ACE in- — Not significant
analysis hibitors
26/5484 (0.5%) with placebo
(8] 17,587 people with | Proportion of people with syn- | RR 1.24
Systematic | VaScular disease | cope 95% CI 1.02 to 1.52
review 2 RCTs in this 203/8803 (2.3%) with ACE in- @® ) | placebo
analysis hibitors
162/8784 (1.8%) with placebo
(98] 18,915 people with | Proportion of people with RR 1.67
Systematic | VAScular disease | cough 95% CI 1.22 t0 2.29
review 3 RCTs in this 1726/9476 (18%) with ACE in- @® O | placebo
analysis hibitors
1183/9439 (12%) with placebo
Discontinuation of treatment
(2007 5165 people fol- Proportion of people perma- | Significance not assessed
RCT lowed up nently discontinuing treatment

No data from the following reference on this outcome.

[97]

[99] [101]

ACE inhibitors versus angiotensin Il receptor blockers:
See option on angiotensin |l receptor blockers, p 77 .

Angiotensin Il receptor blockers plus ACE inhibitors versus ACE inhibitors alone:

See option on angiotensin Il receptor blockers, p 77 .
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Further information on studies

Comment: Asymptomatic LVSD is prognostically important, but we found no prospective studies that evaluated
screening to detect its presence.

OPTION ANGIOTENSIN Il RECEPTOR BLOCKERS IN PEOPLE AT HIGH RISK OF HEART FAILURE

* For GRADE evaluation of interventions for Heart failure, see table, p 93 .

< Angiotensin Il receptor blockers and ACE inhibitors seem equally effective at reducing all-cause mortality and
cardiovascular mortality in people at high risk of heart failure.

* The combination of angiotensin Il receptor blockers and ACE inhibitors seems no more effective than ACE inhibitors
alone and causes more adverse effects.

* We don't know how angiotensin Il receptor blockers as a class compare with placebo, as the evidence available
assesses only telmisartan.

Benefits and harms

Angiotensin Il receptor blockers versus placebo:

We found two RCTs comparing angiotensin Il receptor blockers versus placebo in people with vascular disease at
high risk of developing heart failure. [105) 1191 1y one of the RCTs the people were intolerant of ACE inhibitors. [105]
One of the papers included a prespecified pooling of the data from both trials for two composite outcomes. [05]

Mortality

Compared with placebo We don't know how effective angiotensin Il receptor blockers are at reducing mortality in
high risk people (low-quality evidence).

Ref Results and statistical Effect
(type) Population Outcome, Interventions EREWSS size Favours

Mortality

[205] 5926 people with | Cardiovascular mortality HR 1.03
vascular disease . .

RCT who were intoler- 22712954 (7.7%) with telmisartan | 95% CI 0.85 to 1.24 —> Not significant
ant to ACE in- 223/2972 (7.5%) with placebo P=0.78
hibitors

No data from the following reference on this outcome. [108)

Admission to hospital
Compared with placebo We don't know how effective angiotensin Il receptor blockers are at reducing admission to
hospital (low-quality evidence).

Ref Results and statistical Effect

(type) Population Outcome, Interventions EREWSS Favours

Admission to hospital
[105]

5926 people with | Hospital admission for heart | HR 1.05
vascular disease | failure

RCT - 95% CI1 0.82t0 1.34 L
who were intoler- ) . — Not significant
ant to ACE in- 134/2954 (4.5%) with telmisartan P =069
hibitors 129/2972 (4.3%) with placebo

No data from the following reference on this outcome. [108]
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Functional improvement

No data from the following reference on this outcome. % 1%

Quality of life

No data from the following reference on this outcome. % 1%

Cardiovascular events

Compared with placebo We don't know how angiotensin Il receptor blockers and placebo compare at reducing the
composite outcome of cardiovascular mortality, MI, stroke, or hospital admission for heart failure in high risk people
(very-low quality evidence).

Ref Results and statistical Effect

Population Outcome, Interventions EREWSS size Favours

(type)

Cardiovascular events

© BMJ Publishing Group Ltd 2011. All rights reserved.

(105] 5926 people with | Cardiovascular mortality, MI, HR 0.92
vascular disease stroke, or hospital admission
RCT who were intoler- | for heart failure 95%Cl0.81101.05 N
ant to ACE in- P =022 — Not significant
O\ i ) =0.
hibitors 465/2954 (16%) with telmisartan
504/2972 (17%) with placebo
[105] 5926 people with | Cardiovascular mortality, MI, HR 0.86
vascular disease | or stroke
0,
RCT who were intol- 384/2954 (13%) with telmisartan 95% C10.76 to 1.00 @® O | telmisartan
erent to ACE in- (13%) eimisarta P =0.045
hibitors 440/2972 (15%) with placebo
(106] 20,332 people with | Cardiovascular mortality, MI, HR 0.94
previous stroke stroke, or worsening or new
RCT and risk factors for | heart failure 95% C10.87101.01
vascular disease | 1 36-/11 146 (13.5%) with telmis- &3 | Not significant
artan
1463/10,186 (14.4%) with place-
bo
[106] 20,332 people with | Cardiovascular mortality, Ml, HR 1.10
previous stroke stroke, or worsening or new
RCT and risk factors for | heart failure , within 6 months 95% C10.97 t0 1.26
vascular disease of randomisation L —— Not significant
474/10,146 (5%) with telmisartan
433/10,986 (4%) with placebo
[106] 20,332 people with | Cardiovascular mortality, MI, HR 0.87
previous stroke stroke, or worsening or new
RCT and risk factors for | heart failure , >6 months after 95% C10.80t0 0.95
vascular disease | randomisation ® O | telmisartan
893/10,146 (9%) with telmisartan
1030/10,186 (10%) with placebo
[105] 26,258 people with | Cardiovascular mortality, MI, OR 0.93
RCT vascular disease stroke, or h_ospltal admission 95% CI 0.86 t0 0.99
N for heart failure
2 RCTs in this P =003
analysis 1832/13,100 (14%) with telmisar- | ~ ~ @ OO | telmisartan
) tan
Pooled analysis of
results from 1967/13,158 (15%) with placebo
TRANSCEND 12!
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Ref

(type)

Population

and PROFESS tri-
als

Outcome, Interventions

Results and statistical
EREWSS

Favours

TRANSCEND 1%
and PROFESS tri-
als 106

1286/12,484 (10%) with telmisar-
tan

1475/12,575 (12%) with placebo

[105] 26,258 people with | Cardiovascular mortality, Ml, OR 1.12
vascular disease | stroke, or hospital admission
RCT 2 RCTs in this for heart failure , within 6 95% C10.991t0 1.27
analysis months of randomisation P =0.075
. 46/13,1 4.2%) with telmisar- N ignifican
Pooled analysis of tSantil 3,100 (: %) with telmisa —> ot significant
results from
TRANSCEND 1% | 492/13,158 (3.7%) with placebo
and PROFESS tri-
alg [106
[105] 26,258 people with | Cardiovascular mortality, MI, OR 0.86
vascular disease | stroke, or hospital admission o
RCT Pooled analysis of for heart failure , >6 months 95% C10.80t0 0.94
results from after randomisation P <0.001 ® O | telmisartan

Adverse effects

Ref

(type)

Population

Outcome, Interventions

Results and statistical
EREWSS

Favours

Adverse effects
(205] 5926 people with | Withdrawal for any cause P=0.22
vascular disease . .
RCT who were intoler- 1090/2954 (37%) with telmisartan —> Not significant
ant to ACE in- 1143/2972 (39%) with placebo
hibitors
[105] 5926 people with | Hypotensive symptoms P =0.05
vascular disease . .
RCT who were intoler- 29/2954 (1.0%) with telmisartan —> Not significant
ant to ACE in- 16/2972 (0.5%) with placebo
hibitors
[105] 5926 people with | Doubling of serum creatinine | Significance not assessed
vascular disease . )
RCT who were intoler- 60/2954 (2.0%) with telmisartan
ant to ACE in- 42/2972 (1.4%) with placebo
hibitors
(205] 5926 people with | Hyperkalaemia (potassium Significance not assessed
RCT vascular disease | >5.5 mmol/L)
who were intoler- . .
ant to ACE in- 111/2954 (4%) with telmisartan
hibitors 49/2972 (2%) with placebo
(106] 20,332 people with | Withdrawal because of adverse | P <0.001
RCT previous stroke effects
and risk factors for ) )
vascular disease 3.;1”50/10,146 (14%) with telmisar- placebo
1127/10,186 (11%) with placebo
[106] 20,332 people with | Withdrawal because of hypoten- | P <0.001
RCT previous stroke sion
and risk factors for . . placebo
vascular disease 393/10,146 (4%) with telmisartan
186/10,186 (2%) with placebo
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Angiotensin Il receptor blockers versus ACE inhibitors:

We found two RCTs comparing angiotensin Il receptor blockers versus ACE inhibitors in people with vascular disease
at high risk of developing heart failure. ® % Both RCTs tested a non-inferiority hypothesis for angiotensin I re-
ceJ)tor blockers compared with ACE inhibitors. The primary outcome for one of the RCTs was all-cause mortality.
B9 The primary outcome for the other RCT was a composite of cardiovascular death, MI, stroke, or hospital admission
for heart failure. %"

Mortality
Angiotensin Il receptor blockers compared with ACE inhibitors Angiotensin Il receptor blockers and ACE inhibitors
seem equally effective at reducing all-cause mortality and cardiovascular mortality (moderate-quality evidence).

Ref
Population

(type)
Mortality

Outcome, Interventions

Results and statistical
EREWSS

Favours

[203] 9818 people with

MI, clinical heart
failure, left ventricu-
3-armed lar ejection fraction
trial (LVEF) <0.40,
around 15% with
diagnosed heart
failure

RCT

The remaining arm
evaluated captopril
plus valsartan

All-cause mortality
979/4909 (19.9%) with valsartan
958/4909 (19.5%) with captopril

HR 1.00
97.5% C10.90to 1.11

Non-inferiority satisfied (see fur-
ther information on studies)

P =0.98

Not significant

(1o4] 17,118 people with

vascular disease

All-cause mortality

RR 0.98

tan plus ramipril

RCT 989/8542 (11.6%) with telmisar- | 95% CI 0.90 to 1.07 o
The remaining arm | tan . - L Not significant
3-armed evaluated telmisar- Non-inferiority satisfied (see fur-
trial tan plus ramipril 1014/8576 (11.8%) with ramipril | ther information on studies)
(201 9818 people with | Cardiovascular mortality HR 0.98
MI, LVEF <0.40, or )
RCT clinical heart failure 827/4909 (16.8%) with valsartan | 97.5% CI 0.87 to 1.09
_ ; : N A iofi _ Not significant
t3_&1:med The remaining arm 830/4909 (16.9%) with captopril tl\rllon _|nffer|or|tt_y satlsfl;edd(see fur 9
ria evaluated captopril er information on studies)
plus valsartan P=0.62
(204] 17,118 people with | Cardiovascular mortality RR 1.00
RCT vascular disease | coe/0645 (7.006) with telmisartan | 95% CI 0.89 to 1.12 ot sienficant
ini ot significan
3-armed The remaining arm 603/8576 (7.0%) with ramipril Non-inferiority satisfied (see fur-
A evaluated telmisar- ) : ;
trial ther information on studies)

Admission to hospital

Angiotensin Il receptor blockers compared with ACE inhibitors Angiotensin Il receptor blockers seem less effective

than ACE inhibitors at reducing admission to hospital (moderate-quality evidence).

Ref
Population

(type)

Admission to hospital

Outcome, Interventions

Results and statistical
EREWSS

Favours

(104 17,118 people with

vascular disease

RCT
3 d The remaining arm
tr-iaa:me evaluated telmisar-

tan plus ramipril

Hospital admission for heart
failure

394/8542 (5%) with telmisartan
354/8576 (4%) with ramipril

RR 1.12
95% C10.97 to 1.29

Non-inferiority not satisfied (see
further information on studies)

Not significant

No data from the following reference on this outcome.
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Cardiovascular events

Angiotensin Il receptor blockers compared with ACE inhibitors Angiotensin Il receptor blockers and ACE inhibitors

seem equally effective at reducing cardiovascular events (moderate-quality evidence).

Ref
Population

(type)

Cardiovascular events

Outcome, Interventions

Results and statistical
EREWSS

Effect

size Favours

[103]

9818 people with | Cardiovascular mortality or HR 0.97
RCT MI, Igft ventrl_cular heart failure 97.5% C1 0.90 t0 1.05
ejection fraction | 5511909 (27.0%) with valsartan
. 0 . P . g
3-armed (LVEF) <0.40, or Non-inferiority satisfied (see fur- o
trial clinical heart failure | 1335/4909 (27.2%) with captopril | ther information on studies) €—> [ Notsignificant
The remaining arm P=0.51
evaluated captopril
plus valsartan
(104] 17,118 people with | Cardiovascular mortality, Ml, RR 1.01
vascular disease stroke, or hospital admission
RCT The remaining arm for heart failure 95% CI 0.94 to 1.09
t3—_a:med evaluated telmisar- | 1423/8542 (16.7%) with telmisar- tl\rl10n—_|nffer|0r|tt_y sat|sf|$d d(see fur- | €—> | Notsignificant
ria tan plus ramipril tan er information on studies)
1412/8576 (16.5%) with ramipril
[104] 17,118 people with | Fatal and non-fatal Ml RR 1.07
RCT vascular disease | 1 o/9545 (5.206) with telmisartan | 95% CI 0.94 to 1.22 Notsicn
Th ini ] o o o «—> ot significant
3-armed © remaining arm 413/8576 (4.8%) with ramipril Non-inferiority not satisfied (see
trial evaluated telmisar- further inf ti tudi
ria tan plus ramipril urther information on studies)

Functional improvement

No data from the following reference on this outcome.

Quality of life

[103]

[104]

No data from the following reference on this outcome.

Adverse effects

[103]

[104]

Ref Results and statistical Effect
(type) Population Outcome, Interventions EREWSS size Favours
Adverse effects
[103] 9818 people with | Withdrawal because of adverse | P <0.05
M, left ventricular | effects
ReT ejection fraction |, 1685 (5.89%) with valsart
3-armed (LVEF) <0.40, or (5.8%) with valsartan
trial clinical heart failure | 375/4879 (7.7%) with captopril valsartan
The remaining arm
evaluated captopril
plus valsartan
(20] 9818 people with | Withdrawal because of hypoten- | P <0.05
RCT MI, LVEF <0.40, or | sion
clinical heart failure 7014885 (1.4%) with valsartan valsartan
3-armed
trial 41/4879 (0.8%) with captopril
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Ref

Results and statistical

(type) Population Outcome, Interventions EREWSS Favours
The remaining arm
evaluated captopril
plus valsartan
(204 17,118 people with | Withdrawal because of hypoten- | P <0.001
RCT vascular disease | sion o
3-armed The remaining arm | 229/8542 (3%) with telmisartan ®OOC | ramipri
B evaluated telmisar- ) .
trial tan plus ramipril 149/8576 (2%) with ramipril
[203] 9818 people with | Withdrawal because of renal Reported as not significant
<0. i i
RCT M.I'.LVEF 0 4(.]‘ or { impairment P value not reported
clinical heart failure oY i o
3-armed " - 53/4885 (1.1%) with valsartan — Not significant
A e remaining arm 0r) )
trial evaluated captopril 40/4879 (0.8%) with captopril
plus valsartan
[204] 17,118 people with | Withdrawal because of renal P=0.46
RCT vascular disease | impairment
sarmed | Theremaining arm | 68/8542 (0.8%) with telmisartan €—> | Notsignificant
A evaluated telmisar- ) o
trial tan plus ramipril 60/8576 (0.7%) with ramipril
(03] 9818 people with | Withdrawal because of hyper- | Reported as not significant
<0, .
RCT M.I’.LVEF 0 4(.)' or | kalaemia P value not reported
clinical heart failure 0 i o
3-armed - 7/4885 (0.1%) with valsartan — Not significant
trial Theremainingarm | 1024 6 196) with captopril
ra evaluated captopril (0.1%) with captopri
plus valsartan

Angiotensin Il receptor blockers plus ACE inhibitors versus ACE inhibitors alone:

We found two RCTs comparing angiotensin Il receptor blockers plus ACE inhibitors versus ACE inhibitors alone in
people with vascular disease at high risk of developing heart failure. (031 1194 Both RCTSs tested a non-inferiority
hypothesis for the combination of angiotensin Il receptor blockers plus ACE inhibitors versus ACE inhibitors alone.
The primary outcome for one of RCTs was all-cause mortality. 1931 The primary outcome for the other RCT was a
composite of cardiovascular mortality, M, stroke, or hospital admission for heart failure. [104]

Mortality

Angiotensin Il receptor blockers plus ACE inhibitors compared with ACE inhibitors alone Angiotensin Il receptor
blockers plus ACE inhibitors seem no more effective at reducing all-cause mortality and cardiovascular mortality
(moderate-quality evidence).

Ref Results and statistical
(type) Population Outcome, Interventions EREWASS
Mortality
[203] 9794 people with | All-cause mortality HR 0.98
Ml, left ventricular .
RCT ejection fraction QﬁjlsliiS?o(lri.3%) with valsartan | 97.5% CI 0.89 to 1.09
3-armed (LVEF) <0.40,0or | P ptop Non-inferiority satisfied (see fur- o
trial clinical heart failure | 958/4909 (19.5%) with captopril | ther information about studies) €—> | Not significant
The remaining arm alone P=0.73
assessed valsartan
alone
[104] 17,078 people with | All-cause mortality RR 1.07
RCT vascular disease | | e ee0> (12.506) with telmisar- | 95% CI 0.98 to 1.16
The remaining arm | tan plus ramipril — Not significant
?—'a:med assessed telmisar- 1014/8576 (11.8%) with ioril
rial tan alone oL (11.8%) with ramipri
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Ref Results and statistical Effect
(type) Population Outcome, Interventions EREWSS size Favours
(203] 9794 people with | Cardiovascular mortality HR 1.00
MI, LVEF <0.40, or .
RCT clinical heart failure 827/4885 (1{5.9%) with valsartan | 97.5% C1 0.89 to 1.11 o
3-armed " - plus captopril P =095 —> Not significant
trial © remaining arm | 934,490 (16.996) with captopri
assessed valsartan | )
alone ajone
(2041 17,078 people with | Cardiovascular mortality RR 1.04
RCT vascular disease | ¢, ae05 (7.306) with telmisartan | 95% CI 0.93 to 1.17
The remaining arm | plus ramipril —> Not significant
t3-_a:med assessed telmisar- 603/8576 (7.0%) with ioril
rial tan alone o038 (7.0%) with ramipri

Admission to hospital

Angiotensin Il receptor blockers plus ACE inhibitors compared with ACE inhibitors alone We don't know how effective
angiotensin Il receptor blockers plus ACE inhibitors are compared with ACE inhibitors alone in reducing admission

to hospital (low-quality evidence).

Ref
Population

(type)

Outcome, Interventions

Results and statistical

analysis

Effect

Favours

Admission to hospital

(204] 17,118 people with

vascular disease

RCT
The remaining arm
t3r_i2:med assessed telmisar-

tan alone

Hospital admission for heart
failure

332/8502 (3.9%) with telmisartan
plus ramipril

354/8576 (4.1%) with ramipril
alone

RR 0.95
95% C10.82t0 1.10

Not significant

No data from the following reference on this outcome.

Functional improvement

[103]

No data from the following reference on this outcome.

Quality of life

[103]

[104]

No data from the following reference on this outcome.

Cardiovascular events

[103]

[104]

Angiotensin Il receptor blockers plus ACE inhibitors compared with ACE inhibitors alone Angiotensin Il receptor

blockers plus ACE inhibitors seem no more effective at reducing cardiovascular events (moderate-quality evidence).

Ref
Population

(type)

Outcome, Interventions

Results and statistical

EREWAS

Effect
size

Favours

Cardiovascular events

[103] 9794 people with

MI, left ventricular

RCT ejection fraction
3-armed (LVEF) <0.40, or
trial clinical heart failure

Cardiovascular mortality or
heart failure

1331/4885 (27.2%) with valsartan
plus captopril

1335/4909 (27.2%) with captopril
alone
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97.5% C1 0.92 to 1.09
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Ref
Population

(type)

The remaining arm

Outcome, Interventions

Results and statistical
EREWSS

Effect
size

Favours

tan alone

alone

assessed valsartan
alone
(204 17,078 people with | Cardiovascular mortality, MI, RR 0.99
vascular disease stroke, or hospital admission
RCT o for heart failure 95% CI1 0.92 to 1.07
3 d The remaining arm
t'.a:me evaluated telmisar- | 1386/8502 (16.3%) with telmisar- &—3 | Not significant
ra tan alone tan plus ramipril
1412/8576 (16.5%) with ramipril
alone
(204 17,078 people with | Fatal and non-fatal Ml RR 1.08
RCT vascular disease | 20,0505 (5.206) with telmisartan | 95% CI 0.94 to 1.23
The remaining arm | plus ramipril «—> Not significant
3-armed evaluated telmisar-
trial 413/8576 (4.8%) with ramipril

Adverse events

[103]

tan alone

283/8576 (3%) with ramipril alone

9794 people with | Withdrawal because of adverse | P <0.05
RCT MI, LVEF <0.40, or | effects
sarmed clinical heartfailure |, 56/4662 (996) with valsartan cantonril alone
tr_izzme The remaining arm | plus captopril ptop
assessedvalsartan | 47c4679 (8%) with captopril
alone
alone
[103] 9794 people with | Withdrawal because of hypoten- | P <0.05
RCT MI, LVEF <0.40, or | sion
3 d clinical heart failure 90/4862 (2%) with valsartan plus captopril alone
tr_i:me The remaining arm | captopril
assessed valsartan 41/4879 (1%) with captopril alone
alone
[104] 17,118 people with | Withdrawal because of hypoten- | P <0.001
RCT vascular disease | sion
3 d The remaining arm | 406/8502 (5%) with telmisartan @ ® C | ramipril alone
N —'a:me assessed telmisar- | plus ramipril
na tan alone . .
149/8576 (2%) with ramipril alone
[203] 9794 people with | Withdrawal because of hyper-
RCT MI, LVEF <0.40, or | kalaemia
sarmed clinical heartfailure | 11862 (0.29%) with valsartan > | Notsignificant
tr}:\:me The remaining arm | plus captopril 9
assessedvalsartan | ;1679 (0.196) with captopril
alone
alone
[104] 17,118 people with | Hyperkalaemia (potassium P <0.001
i >5.
RCT vascular disease 5.6 mmol/L)
3 d The remaining arm | 480/8502 (6%) with telmisartan @ ® C | ramipril alone
tr_i:me assessed telmisar- | plus ramipril

Further information on studies

[103]

be <1.13.
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Comment: Clinical guide:
An angiotensin Il receptor blocker seems as effective as an ACE inhibitor for reducing cardiovas-
cular events in people with vascular disease who are at high risk of developing heart failure. Inter-
estingly, the data for angiotensin Il receptor blocker compared with placebo are not as robust with
regards to showing benefit in patients with vascular disease. There has been no mortality benefit
demonstrated in people with vascular disease. However, there have been benefits demonstrated
for the composite cardiovascular outcome of cardiovascular death, MI, or stroke. The less robust
findings in studies comparing angiotensin Il receptor blocker versus placebo may have been in
part due to reduced power in the studies because of event rates that were less than was expected
at the start of the study and follow-up may have been too short. In fact, pooling of the data shows
significant benefit for the composite outcome of cardiovascular death, Ml, stroke, and hospital ad-
mission for heart failure. Furthermore, there is an interaction with time as demonstrated by a signif-
icant reduction in the composite outcome of cardiovascular death, Ml, stroke, and hospital admission
for heart failure occurring >6 months after randomisation compared with within 6 months of ran-
domisation. In these studies, the finding of the lower rate of treatment discontinuation for the an-
giotensin Il receptor blocker group is important with regards to life-long adherence to treatment.
The combination of angiotensin Il receptor blocker plus ACE inhibitor was not found to be superior
to ACE inhibitor alone and there was a greater rate of adverse events for the combination treatment.
Therefore, combination treatment would not be advisable in people with vascular disease in the
absence of chronic symptomatic heart failure.

(olS]SSy[6\\Il \What are the effects of treatments for diastolic heart failure?

OPTION ACE INHIBITORS OR ANGIOTENSIN Il RECEPTOR BLOCKERS FOR DIASTOLIC HEART
FAILURE

* For GRADE evaluation of interventions for Heart failure, see table, p 93 .

e ACE inhibitors or angiotensin Il receptor blockers seem no more effective at reducing mortality or rate of hospital
admissions for cardiovascular events in people with diastolic heart failure compared with placebo.

Benefits and harms

ACE inhibitors or angiotensin Il receptor blockers versus placebo:

We found one systematic review (search date 2008) comparing renin-angiotensin inhibitors versus placebo, which
identified three RCTs (8021 people) assessing the ACE inhibitoroperindopril or the angiotensin Il receptor blockers
candesartan or irbesartan in people with diastolic heart failure. 19 The review did not assess adverse effects so
we report the results from the individual trials it identified. [108] [109] [110]

Mortality
ACE inhibitors or angiotensin Il receptor blockers compared with placebo ACE inhibitors or angiotensin Il receptor
blockers are no more effective at reducing all-cause mortality (high-quality evidence).

Ref Results and statistical Effect

(type) Population Outcome, Interventions EREWSS size Favours

All-cause mortality
[107]

8021 people with | All-cause mortality OR 1.03
diastolic heart fail-

Systematic 745/4005 (19%) with ACE in- 95% CI1 0.92 to 1.15
” ure S ; . -
review hibitors or angiotensin Il receptor P =0.62 «—> Not significant
3 RCTs in this blockers e
analysis

726/3996 (18%) with placebo

Admission to hospital
ACE inhibitors or angiotensin Il receptor blockers compared with placebo ACE inhibitors or angiotensin Il receptor
blockers seem no more effective at reducing hospital admissions for heart failure (moderate-quality evidence).
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Ref
Population

(type)

Admission to hospital for heart failure-specific causes

Outcome, Interventions

Results and statistical
EREWSS

Effect
size

Favours

(107 8021 people with

diastolic heart fail-

Sy;tematlc ure

review
3 RCTs in this
analysis

Hospital admissions for heart
failure

with ACE inhibitors or angiotensin
Il receptor blockers

with placebo

Absolute results not reported

OR 0.90
95% C10.80 to 1.02
P =0.09

Not significant

Functional improvement

No data from the following reference on this outcome.

Quiality of life

[107]

No data from the following reference on this outcome.

Adverse effects

[107]

Ref
Population

(type)

Discontinuation of treatment because of adverse effects

Outcome, Interventions

Results and statistical
EREWSS

Favours

[108]

and LVEF 45% or
greater

69/2067 (3.3%) with irbesartan
57/2061 (2.8%) with placebo

3023 people with | Proportion of people perma- P =0.001
RCT New York Heart nently discontinuing treatment
Association (NY- | caused by an adverse effect
HA) functional (hypotension, hyperkalaemia,
class Il to IV heart | and increase in plasma creati-
failure and left ven- | nine) or an abnormal laborato- placebo
tricular ejection ry value , median follow-up of
fraction (LVEF) 36.6 months
>40% .
270/1514 (18%) with candesartan
204/1509 (14%) with placebo
(209] 4128 people with | Proportion of people withdraw- | P = 0.07
RCT NYHA Ito IV heart | ing because of an adverse ef-
failure symptoms | fect , mean follow-up of 49.5
and LVEF 45% or | months — Not significant
greater 331/2067 (16%) with irbesartan
288/2061 (14%) with placebo
Adverse effects
(109l 4128 people with | Proportion of people with hy- | P =0.84
RCT NYHA I to IV heart | potension , mean follow-up of
failure symptoms | 49.5 months R
and LVEE 45% or o «—> Not significant
greater 60/2067 (2.9%) with irbesartan
62/2061 (3.0%) with placebo
[109] 4128 people with | Proportion of people with renal | P = 0.29
RCT NYHA lto IV heart | dysfunction , mean follow-up
failure symptoms | of 49.5 months 3 Not significant
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Ref
Population

(type)

Outcome, Interventions

Results and statistical
EREWSS

Effect
size

[109]

4128 people with
NYHA Ilto IV heart

Proportion of people with renal
hyperkalaemia , mean follow-

P=0.34

class | to IV heart
failure and LVEF
>40%

ing oedema and hypotension)

9/424 (2%) with perindopril 4 mg
daily

4/426 (1%) with placebo

RCT :
failure symptoms | up of 49.5 months — -
and LVEF 45% 0 | 112067 (0.6%) with irbesart, Mot sionificant
greater (0.6%) with irbesartan
9/2061 (0.4%) with placebo
[110] 850 people with Proportion of people with a Significance not assessed
RCT NYHA functional | serious adverse effect (includ-

Further information on studies

[107]

Given the higher symptom severity in one of the trials (IPRESERVE) included in the review and the possibility

that renin-angiotensin inhibition may not be as effective at reducing hospital admission for heart failure in more
advanced disease, the meta-analysis was repeated excluding the IPRESERVE data. Excluding the results of

IPRESERVE did not change the outcome for all-cause mortality (OR 1.04, 95% CI 0.87 to 1.24; P = 0.69) and
resulted in only a non-significant trend towards reduced hospital admissions for heart failure (OR 0.85, 95% CI

0.72 to 1.00; P = 0.06).

Comment: Clinical guide:
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 treatin(r; the underlying cause
and coexistent conditions with interventions optimised for individuals. il 12 rhe findings from
this systematic review would not support the routine use of renin-angiotensin antagonists to reduce
cardiovascular mortality or morbidity in this population.

TREATMENTS OTHER THAN ANGIOTENSIN Il RECEPTOR BLOCKERS FOR DIASTOLIC

HEART FAILURE

* For GRADE evaluation of interventions for Heart failure, see table, p 93 .

* We don't know whether treatments other than angiotensin 1l receptor blockers are beneficial in reducing mortality
in people with diastolic heart failure as we found only one trial.

Benefits and harms

Treatments other than angiotensin Il receptor blockers versus placebo:

We found no systematic review but found one RCT.

Mortality

[113]

Treatments other than angiotensin Il receptor blockers compared with placebo We don't know whether digoxin is
more effective at reducing all-cause or cardiovascular mortality at a mean follow-up of 37 months (low-quality evidence).

Ref
Population

(type)

Outcome, Interventions

Results and statistical
EREWSS

Effect

size

Favours

All-cause mortality

[113] 988 people with

New York Heart
Association (NY-
HA) functional
class I to IV heart

RCT

Rate of mortality , mean follow-
up of 37 months

with digoxin

with placebo

© BMJ Publishing Group Ltd 2011. All rights reserved.

HR 0.99
95% C10.76 to 1.28
P =0.92

—

Not significant
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Ref
Population

(type)

Outcome, Interventions

Results and statistical

EREWSS

Effect
size

Favours

failure and left ven-
tricular ejection
fraction (LVEF)
>45%

Subgroup analysis

The RCT reported
a post-hoc sub-
group analysis of
people with heart
failure with pre-
served ejection
fraction from the
DIG Study

Absolute results not reported

Cardiovascular mortality

[113] 988 people with

NYHA functional
class | to IV heart
failure and LVEF
>45%

RCT

Subgroup analysis

The RCT reported
a post-hoc sub-
group analysis of
people with heart
failure with pre-
served ejection
fraction from the
DIG Study

Rate of cardiovascular mortali-
ty , mean follow-up of 37
months

with digoxin
with placebo

Absolute results not reported

HR 1.00
95% C10.73t0 1.36
P =0.98

Not significant

Admission to hospital

Treatments other than angiotensin Il receptor blockers compared with placebo We don't know whether digoxin is
more effective at reducing the combined outcome of all-cause mortality and unplanned heart failure-related hospital
admissions (very low-quality evidence).

Ref
Population

(type)

Outcome, Interventions

Results and statistical

EREWSS

Effect
size

Favours

Death or hospital admission

(113] 988 people with

New York Heart
Association (NY-
HA) functional
class | to IV heart
failure and left ven-
tricular ejection
fraction (LVEF)
>45%

RCT

Subgroup analysis

The RCT reported
a post-hoc sub-
group analysis of
people with heart
failure with pre-
served ejection
fraction from the
DIG Study

Rate of combined primary out-
come of hospital admission for
heart failure, or heart failure
mortality , mean follow-up of
37 months

with digoxin

with placebo

Absolute results not reported

HR 0.82
95% Cl10.63 to 1.07
P =0.136

Not significant

Functional improvement

No data from the following reference on this outcome.
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Quality of life

No data from the following reference on this outcome. (3]

Adverse effects

Ref Results and statistical Effect

(type) Population Outcome, Interventions EREWSS size Favours

Adverse effects
[113]

988 people with Rate of digoxin toxicity P <0.001
New York Heart
Association (NY-
HA) functional 4% with placebo
class | to IV heart
failure and left ven-
tricular ejection
fraction (LVEF)
>45%

RCT 10% with digoxin

Absolute numbers not reported

Subgroup analysis placebo
The RCT reported
a post-hoc sub-
group analysis of
people with heart
failure with pre-
served ejection
fraction from the
DIG Study

(113] 988 people with Proportion of people admitted | HR 1.37

NYHA functional to hospital with unstable angi-
class Ito IV heart | na 95%Cl0.99101.91

1‘:1;;1;/(; and LVEF with digoxin P =0.06

RCT

. Result was of borderline signifi-
Subgroup analysis with placebo cance

Absolute results not reported «— Not significant

The RCT reported
a post-hoc sub-
group analysis of
people with heart
failure with pre-
served ejection
fraction from the
DIG Study

Further information on studies

Comment: Clinical guide:
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. ™ ™2 Further RCTs with
clinically relevant outcome measures are needed to determine the benefits and harms of treatments
in diastolic heart failure.
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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 ll: 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.

High-quality evidence Further research is very unlikely to change our confidence in the estimate of effect.

Low-quality evidence Further research is very likely to have an important impact on our confidence in the estimate
of effect and is likely to change the estimate.

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

Moderate-quality evidence Further research is likely to have an important impact on our confidence in the estimate
of effect and may change the estimate.

Very low-quality evidence Any estimate of effect is very uncertain.

Coronary revascularisation New option added. (1 Categorised as Unknown effectiveness because evidence is
insufficient to judge this intervention in heart failure.

Angiotensin Il receptor blockers in people at high risk of heart failure New option added. [0S [108] 03] [104]

Categorised as Likely to be beneficial.

[103]

ACE inhibitors in people at high risk of heart failure New evidence added. (<€} (o4 Categorisation unchanged

(Beneficial).

Angiotensin Il receptor blockers for treating heart failure New evidence added. 3] Categorisation unchanged
(Beneficial).

Beta-blockers New evidence added. Categorisation unchanged (Beneficial).

d.®

Cardiac resynchronisation therapy New evidence adde 3 categorisation unchanged (Likely to be beneficial).

Exercise New evidence added. ** Categorisation unchanged (Likely to be beneficial).

d. &l

Implantable cardiac defibrillators New evidence adde [e5] Categorisation unchanged (Beneficial).

[20] [21]

Multidisciplinary interventions New evidence added. 22 Categorisation unchanged (Beneficial).

ACE inhibitors or angiotensin Il receptor blockers for diastolic heart failure New evidence added. 07" cate-
gorisation changed from Unknown effectiveness to Unlikely to be beneficial.
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GRADE Evaluation of interventions for Heart failure.
Important outcomes

Studies (Participants) Outcome Comparison

What are the effects of multidisciplinary interventions for heart failure?

Mortality Multidisciplinary interventions versus

at least 32 Eat least
usual care

[5] [16] [17] [18]
9] ?20] [21] [22] [23]

Admission to hospi-  Multidisciplinary interventions versus

at least 34 fat least
tal usual care

[5] [17] [18] [19]
[20] ?21] [22] [23]

What are the effects of exercise in people with heart failure?

at least 14 Eat least Exercise versus usual care

Mortality
1197) 24 1291

Admission to hospi-  Exercise versus usual care

at least 14 Eat least
tal

1197) 24 1251

3 (2256) (271 (261 [28) Functional improve-  Exercise versus usual care

ment

[26] [25]

11 (3278) Quality of life Exercise versus usual care

What are the effects of drug treatments for heart failure?
37 (19,868) [°1 [0
5 (12,763) B%

Mortality ACE inhibitors versus placebo

Admission to hospi-  ACE inhibitors versus placebo

tal
1 (3164) (2] Mortality Difference doses of ACE inhibitors
versus each other
1(3164) (32] Admission to hospi- Difference doses of ACE inhibitors
tal versus each other
9 (4623) =4 Mortality Angiotensin Il receptor blockers ver-
sus placebo
3 (2590) 4 Admission to hospi-  Angiotensin Il receptor blockers ver-
tal sus placebo
8 (5201) B4 1 Mortality Angiotensin Il receptor blockers ver-

sus ACE inhibitors

Admission to hospi-  Angiotensin Il receptor blockers ver-
tal sus ACE inhibitors
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3 (4310) B4 B9

Type
of evi-
dence

4

Quality

Consis-
tency

Direct-
ness

-1

Effect
size

GRADE

High

High

Moderate

Low

Low

Low

High
High

Moderate

Moderate

High

High

High

High

Admission to hospital, Cardiovascular events, Functional improvement, Mortality, Quality of life

Comment

Directness point deducted for uncertainty about
relative merits of the various exercise strategies
assessed

Directness points deducted for use of composite
outcome and uncertainty about the relative merits
of the various exercise strategies assessed

Consistency point deducted for different results at
different times. Directness point deducted for un-
certainty about relative merits of the various exer-
cise strategies assessed

Quality point deducted for incomplete reporting.
Directness point deducted for uncertainty about
benefits of each strategy

Directness point deducted for composite outcome
in1RCT

Directness point deducted for composite outcome
in 1 RCT
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Important outcomes

Studies (Participants)
at least 7 (8260) °4
[36] [35]

4 (8108) B4 13

at least 23 (at least
19,209) 71" 59

23 (12,263) B 141
28 (7637) 8

at least 6 Sat least
12,27g) 44 143l

3 (8988) [*°

1 (1010) B4
7 (7756) 5%
4 (7262) 9

at least 24 (at least
13.957) [55]" [56] [57]
is8f

19 (10,807) %

9 (8699) Y

13 (9626) 631 164

2 (361) [65] [66] [67]

Outcome

Mortality

Admission to hospi-
tal

Mortality

Admission to hospi-
tal

Functional improve-
ment

Mortality

Admission to hospi-
tal

Admission to hospi-
tal

Mortality

Admission to hospi-

tal
Mortality

Mortality

Admission to hospi-

tal

Mortality

Mortality
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Admission to hospital, Cardiovascular events, Functional improvement, Mortality, Quality of life

Comparison

Angiotensin Il receptor blockers plus
ACE inhibitors versus ACE inhibitors
alone

Angiotensin Il receptor blockers plus
ACE inhibitors versus ACE inhibitors
alone

Beta-blockers versus placebo
Beta-blockers versus placebo
Beta-blockers versus placebo
Beta-blockers versus placebo (in
people with severe heart failure)
Beta-blockers versus placebo (in
people with severe heart failure)
Beta-blockers versus ACE inhibitors
Digoxin versus placebo

Digoxin versus placebo

Positive inotropes (other than digoxin)
versus placebo

Aldosterone receptor antagonists
versus placebo

Aldosterone receptor antagonists
versus placebo

Amiodarone versus placebo or conven-
tional care

Anticoagulation versus placebo or no
antithrombotic treatment

Type
of evi-
dence

4

Quality
-1

Consis-
tency

0

Direct-
ness

=il

Effect
size

0

GRADE

Low

High

Moderate

Low

Moderate

Moderate

Low

Low

Moderate

Moderate

Moderate

Moderate

Moderate

Very low

Very low

Comment

Quality point deducted for incomplete reporting of
results. Directness point deducted for use of com-
posite outcome in some assessments

Consistency point deducted for heterogeneity be-
tween studies

Directness points deducted for uncertainty of ben-
efit in older people and use of composite outcome

Quality point deducted for incomplete reporting of
results

Directness point deducted for inclusion of various
co-interventions

Quality point deducted for incomplete reporting of
results. Directness point deducted for composite
outcome

Directness points deducted for composite outcome
and low number of comparators

Quality point deducted for incomplete reporting of
results

Quality point deducted for incomplete reporting of
results

Quality point deducted for incomplete reporting of
results

Directness point deducted for non-generalisability
of results (inclusion of people with ejection fraction
>40%)

Directness point deducted for non-generalisability
of results (inclusion of people with ejection fraction
>40%)

Quality point deducted for incomplete reporting of
results. Directness points deducted for including
people with a wide range of conditions and for bias

Quiality point deducted for incomplete reporting of
results. Directness points deducted for combined
outcome and for not exclusively including people
with heart failure
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Important outcomes

Studies (Participants) Outcome
1 (190) [ Mortality
[66] - .
1 (190) Admission to hospi-
tal
3 (1882) 8 671 [ Mortality

2 (1767) (&8 (el Admission to hospi-

tal

5 (4614) 4 71 761 Mortality

3(1790) Ll Admission to hospi-
tal

2 (1509) [81 1791 Mortality

1 (2050) [ Quality of life

Admission to hospital, Cardiovascular events, Functional improvement, Mortality, Quality of life

Comparison

Antiplatelet agents versus no treat-
ment

Antiplatelet agents versus no treat-
ment

Antiplatelet agents versus warfarin

Antiplatelet agents versus warfarin

Calcium channel blockers (for heart
failure other than MI) versus placebo

Calcium channel blockers (for heart
failure other than MI) versus placebo

Hydralazine plus isosorbide dinitrate
versus placebo

Hydralazine plus isosorbide dinitrate
versus placebo

What are the effects of devices for treatment of heart failure?

at least 8 (at least Mortality
2110) [81] " [82] [83]

at least 14 {at least Mortality
7154) [86] [87] [88] [89]

Admission to hospi-

at least 12 Eat least
tal

4349) [86] 187] [89]

4 (number of people not
reported)

Functional improve-
ment

7 (2472) 1861 &7 Quality of life
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Implantable cardiac defibrillators ver-
sus usual care

Cardiac resynchronisation therapy
(CRT) alone versus usual care/control

Cardiac resynchronisation therapy
(CRT) alone versus usual care/control

Cardiac resynchronisation therapy
(CRT) alone versus usual care/control

Cardiac resynchronisation therapy
(CRT) alone versus usual care/control

Type
of evi-
dence

4

Quality
-2

Consis-
tency

0

Direct-
ness

=il

Effect
size

0

GRADE

Very low

Low

Very low

Very low

Low

Moderate

Very low

Low

Moderate

Low

Low

Low

Moderate

Comment

Quality points deducted for sparse data and for in-
complete reporting of results. Directness point de-
ducted for composite outcome

Quiality points deducted for sparse data and for in-
complete reporting of results

Quality points deducted for incomplete reporting
of results and for largest RCT being underpowered
to detect a clinically important difference. Direct-
ness point deducted for composite outcomes

Quality points deducted for incomplete reporting
of results and for largest RCT being underpowered
to detect a clinically important difference. Direct-
ness point deducted for composite outcome

Quality point deducted for incomplete reporting of
results. Consistency point deducted for different
results for subgroup analysis

Directness point deducted for composite outcome

Quality point deducted for short follow-up. Direct-
ness points deducted for mortality measured as
secondary outcome in largest RCT and for differ-
ences in disease severity

Quiality point deducted for short follow-up. Direct-
ness point deducted for quality of life measured as
secondary outcome

Quality point deducted for incomplete reporting of
results

Directness points deducted for inclusion of co-inter-
vention in some analyses (implantable cardiac de-
fibrillator) and for composite outcome

Quality point deducted for incomplete reporting of
results. Directness point deducted for inclusion of
co-intervention in some analyses (implantable
cardiac defibrillator)

Quality point deducted for incomplete reporting of
results. Directness point deducted for inclusion of
co-intervention in some analyses (implantable
cardiac defibrillator)

Directness point deducted for uncertainty about
generalisability of results
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Important outcomes

Studies (Participants)

1 (903) [68

5 (3475) 681 (8]

2 (2430) &

1 (1212) 188

Outcome

Mortality

Mortality

Admission to hospi-
tal

Mortality

Admission to hospital, Cardiovascular events, Functional improvement, Mortality, Quality of life

What are the effects of coronary revascularisation for treatment of heart failure?

7 (549) 1Y

Mortality

What are the effects of drug treatments in people at high risk of heart failure?

8 (46,54 ])
[100] '[101

6 (14,512) 71 120U

at least 8 gat least
42,568) P71 [°8]
1 (5926) 1%

1 (5926) 1%

2 (26,258) [105] [106]

2 (26,936) [103] [104]

1 (17,118) 104

2 (26,936) [10%1 [104]

g) [971 [98] [99]

Mortality

Admission to hospi-
tal

Cardiovascular
events

Mortality

Admission to hospi-
tal

Cardiovascular
events

Mortality

Admission to hospi-
tal

Cardiovascular
events
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Type
of evi- Consis-  Direct- Effect
Comparison dence Quality tency ness size GRADE Comment

CRT plus implantable cardiac defibril- 4 0 0 0 0 High

lator (ICD) versus usual care

CRT plus ICD versus ICD alone 4 -1 -1 0 0 Low Quiality point deducted for incomplete reporting of
results. Consistency point deducted for different
conclusions from different studies

CRT plus ICD versus ICD alone 4 -1 0 -1 0 Low Quality point deducted for incomplete reporting of
results. Directness point deducted for composite
outcome

CRT plus ICD versus CRT alone 4 0 0 0 0 High

Coronary revascularisation versus 4 -2 0 -1 0 Very low Quality points deducted for incomplete reporting

drug treatment of results and for subgroup analyses. Directness
point deducted for inclusion of older trials that were
completed before ACE inhibitors, aspirin, beta-
blockers, and statins were in routine use

ACE inhibitors versus placebo 4 =il 0 0 0 Moderate Quiality point deducted for incomplete reporting of
results

ACE inhibitors versus placebo 4 =il 0 0 0 Moderate Quiality point deducted for incomplete reporting of
results

ACE inhibitors versus placebo 4 =il 0 0 0 Moderate Quality point deducted for incomplete reporting of
results

Angiotensin Il receptor blockers ver- 4 0 0 -2 0 Low Directness points deducted for only including peo-

sus placebo ple intolerant of ACE inhibitors and because data
only available for 1 angiotensin Il receptor blocker

Angiotensin Il receptor blockers ver- 4 0 0 -2 0 Low Directness points deducted for only including peo-

sus placebo ple intolerant of ACE inhibitors and because data
only available for 1 angiotensin Il receptor blocker

Angiotensin Il receptor blockers ver- 4 0 =il -2 0 Very low Consistency point deducted for different results at

sus placebo different time points. Directness points deducted
for composite outcome and because data only
available for 1 angiotensin Il receptor blocker

Angiotensin Il receptor blockers ver- 4 0 0 -1 0 Moderate Directness point deducted for inclusion of people

sus ACE inhibitors with diagnosed heart failure

Angiotensin Il receptor blockers ver- 4 0 0 -1 0 Moderate Directness point deducted for only 1 drug of each

sus ACE inhibitors class in the analysis

Angiotensin |l receptor blockers ver- 4 0 0 -1 0 Moderate Directness point deducted for inclusion of people

sus ACE inhibitors

with clinical evidence of heart failure
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Important outcomes

Studies (Participants) Outcome

2 (26,872) (1031 [104] Mortality

1 (17,118) 104 Admission to hospi-

tal

Cardiovascular
events

2 (26, 872) 1108 1104]

Admission to hospital, Cardiovascular events, Functional improvement, Mortality, Quality of life

Comparison

Angiotensin Il receptor blockers plus
ACE inhibitors versus ACE inhibitors
alone

Angiotensin Il receptor blockers plus
ACE inhibitors versus ACE inhibitors
alone

Angiotensin Il receptor blockers plus
ACE inhibitors versus ACE inhibitors
alone

What are the effects of treatments for diastolic heart failure?

3 (8021) 107 Mortality

3(8021) (107} Admission to hospi-

tal
1 (988) 1*° Mortality
1 (988) (2101 Admission to hospi-

tal

ACE inhibitors or angiotensin Il recep-
tor blockers versus placebo

ACE inhibitors or angiotensin Il recep-
tor blockers versus placebo

Treatments other than angiotensin I
receptor blockers versus placebo

Treatments other than angiotensin I
receptor blockers versus placebo

Type
of evi-
dence

4

Quality
0

Consis-
tency

0

Direct-
ness

-1

-1

Effect
size

0

GRADE

Moderate

Low

Moderate

High

Moderate

Low

Very low

Comment

Directness point deducted for inclusion of people
with clinically evident heart failure

Directness points deducted for inclusion of people
with clinically evident heart failure and for only 1
drug of each class in the analysis

Directness point deducted for inclusion of all people
with clinically evident heart disease

Quality point deducted for incomplete reporting

Quality points deducted for incomplete reporting
of results and for subgroup analysis

Quiality points deducted for incomplete reporting
of results and for subgroup analysis. Directness
point deducted for composite outcome

We initially allocate 4 points to evidence from RCTSs, and 2 points to evidence from observational studies. To attain the final GRADE score for a given comparison, points are deducted or added from this initial
score based on preset criteria relating to the categories of quality, directness, consistency, and effect size. Quality: based on issues affecting methodological rigour (e.g., incomplete reporting of results, quasi-
randomisation, sparse data [<200 people in the analysis]). Consistency: based on similarity of results across studies. Directness: based on generalisability of population or outcomes. Effect size: based on magnitude
of effect as measured by statistics such as relative risk, odds ratio, or hazard ratio.
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