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Disclaimer

The recommendations in this guideline represent the view of NICE, arrived at after careful
consideration of the evidence available. When exercising their judgement, professionals are
expected to take this guideline fully into account, alongside the individual needs, preferences and
values of their patients or service users. The recommendations in this guideline are not mandatory
and the guideline does not override the responsibility of healthcare professionals to make decisions
appropriate to the circumstances of the individual patient, in consultation with the patient and,
where appropriate, their carer or guardian.

Local commissioners and providers have a responsibility to enable the guideline to be applied when
individual health professionals and their patients or service users wish to use it. They should do so in
the context of local and national priorities for funding and developing services, and in light of their
duties to have due regard to the need to eliminate unlawful discrimination, to advance equality of
opportunity and to reduce health inequalities. Nothing in this guideline should be interpreted in a
way that would be inconsistent with compliance with those duties.

NICE guidelines cover health and care in England. Decisions on how they apply in other UK countries
are made by ministers in the Welsh Government, Scottish Government, and Northern Ireland
Executive. All NICE guidance is subject to regular review and may be updated or withdrawn.
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Appendices

Appendix A:

Clinical review protocols

BNP and NT-proBNP in diagnosing heart failure

Table 1:
Component

Review question

Objectives

Study design

Population /
Target condition

Setting

Index tests

Reference
standard (could
be more than
one)

Statistical
measures

Other exclusions
Search Strategy

Review Strategy

Diagnostic accuracy review protocol: BNP and NT-proBNP in diagnosis of heart failure

Description

In people with suspected heart failure, what thresholds of N-terminus pro-B-type
natriuretic peptide (NT-proBNP) and B-type natriuretic peptide (BNP) are most accurate
in identifying heart failure (as indicated by the reference standard)?

To evaluate the accuracy of BNP and NT-proBNP (at different thresholds) in the
diagnostic pathway of heart failure (both rule in and rule out).

Single gate diagnostic accuracy studies (cross sectional studies/cohort studies)

Population: People with suspected heart failure in a community or outpatient setting.
Patients would commonly present with the following symptoms: breathlessness
(exertional dysnpnoea, orthopnoea and paroxysmal nocturnal dyspnoea), fatigue and
ankle swelling.

Target condition: Heart failure

Community or outpatient setting (not admitted to hospital).

NTproBNP (at any reported threshold)
BNP (at any reported threshold)

Different thresholds will not be grouped together when presenting the results.

A clinical diagnosis based on the opinion of at least one cardiologist, considering
symptoms (potentially with some signs) and objective evidence of cardiac dysfunction
(either structural or functional).

Diagnostic accuracy of BNP and NT-proBNP.
2x2 tables

Specificity

Sensitivity

PPV/NPV

ROC curve or Area under Curve

< 100 participants total
October 2009 onwards (update of previous question)

Stratification — groups that will be considered separately if data are available:
N/A

Subgroups where diagnostic tests may be more or less accurate — to investigate
heterogeneity (only when trials can be split at this level):

Age (18 to 75 years versus 75 years and over)
Ejection fraction (reduced v preserved)
BMI (obese v normal weight)

© NICE 2018. All rights reserved. Subject to Notice of rights.
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Component

Table 2:

Review question

Guideline
condition and its
definition

Objectives

Population and
target condition

Index diagnostic
test + treatment

Comparator index
diagnostic tests +
treatment

Outcomes

Study design

Description

Sex

Background medication (optimal v suboptimal)
Clinical signs (reported v not reported)

Appraisal of methodological quality:

The methodological quality of each study will be assessed using the QUADAS-II checklist
(per target condition).

Synthesis of data

Diagnostic meta-analysis will be conducted where appropriate using hierarchical
methods.

Diagnostic RCT review protocol: BNP and NT-proBNP in diagnosis of heart failure

In people with suspected heart failure, what is the clinical and cost effectiveness of N-
terminus pro-B-type natriuretic peptide (NT-proBNP) compared to B-type natriuretic
peptide (BNP), when each is followed by the appropriate patient pathway, in order to
improve patient outcomes?

Chronic heart failure. Definition: People diagnosed with heart failure, who are in a
community or outpatient setting.

To evaluate the clinical and cost effectiveness of NT-proBNP compared to BNP when
followed by the appropriate patient pathway.

Population: People with suspected heart failure in a community or outpatient setting.
Patients would commonly present with the following symptoms: breathlessness
(exertional dysnpnoea, orthopnoea and paroxysmal nocturnal dyspnoea), fatigue and
ankle swelling.

Target condition: Heart failure

NTproBNP assay (at any reported threshold)
Treatment/next step in pathway: Echocardiography
BNP assay (at any reported threshold)
Treatment/next step in pathway: Echocardiography

Efficacy outcomes:

- All-cause mortality at During study (Time to event) CRITICAL
- Quality of life at 12 months (Continuous) CRITICAL
- Unplanned hospitalisation at During study (Count rate) CRITICAL

Process outcomes:

- Number of people receiving echocardiography, i.e., including people who may not
have needed it such as those with false positive results at 12 months (Dichotomous)
IMPORTANT

- Repeat testing / additional testing at 12 months (Dichotomous) IMPORTANT

Secondary accuracy outcomes:
- Sensitivity / specificity and other test accuracy measures IMPORTANT

Diagnostic RCTs

© NICE 2018. All rights reserved. Subject to Notice of rights.
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Review question

Sample size
exclusion criteria

Sensitivity/other
analysis

Subgroup
analyses if there
is heterogeneity

Search Strategy

Table 3:

In people with suspected heart failure, what is the clinical and cost effectiveness of N-
terminus pro-B-type natriuretic peptide (NT-proBNP) compared to B-type natriuretic
peptide (BNP), when each is followed by the appropriate patient pathway, in order to
improve patient outcomes?

Systematic reviews of diagnostic RCTs
<100 Overall

Mortality data will only be extracted if it is at least 12 months. Other outcome data will
only be extracted if it is at least 3 months.

For dichotomous and continuous outcomes where a study reports multiple time points,
the closest time point to the specified time point will be extracted.

For subgroup analyses, average outcome values / majorities within a study population
will not be used to assign the study to a subgroup. For inclusion in a subgroup, study
populations should be similar to one of the specified subgroups. Where studies split
results by age but this does not align with the specified subgroups, the results will be
included in the subgroup analysis so long as the cut point is at least 65 years.

Where all-cause mortality is not reported but data on CV mortality is reported, the CV
mortality data will be extracted but will not be pooled with the all-cause data.

Where unplanned hospitalisaton data is not reported but data on HF-related unplanned
hospitalisation is reported, the HF-related data will be extracted but will not be pooled
with the all-cause data.

Age (18 to 75 years versus 75 years and over)
Ejection fraction (reduced v preserved)

BMI (obese v normal weight)

Sex

Background medication (optimal v suboptimal)
Clinical signs (reported v not reported)

Date limits for search: From October 2009 (update of previous review question)
Language: English only

Diagnostic accuracy review protocol: BNP and NT-proBNP in diagnosis of heart failure in

people with atrial fibrillation

Component

Review question

Objectives

Study design

Population /
Target condition

Setting

Index tests

Description

In people with suspected heart failure who also have atrial fibrillation, what thresholds
of N-terminus pro-B-type natriuretic peptide (NT-proBNP) and B-type natriuretic
peptide (BNP) are most accurate in identifying heart failure (as indicated by the
reference standard)?

To evaluate the accuracy of BNP and NT-proBNP at different thresholds in the
diagnostic pathway of heart failure (both rule in and rule out) in people who also have
atrial fibrillation.

Single gate diagnostic accuracy studies (cross sectional studies/cohort studies)
Population: People with suspected heart failure in a community or outpatient setting,
who also have ECG diagnosed atrial fibrillation (paroxysmal, persistent or permanent).
People would commonly present with the following symptoms: breathlessness
(exertional dysnpnoea, orthopnoea and paroxysmal nocturnal dyspnoea), fatigue and
ankle swelling.

Target condition: Heart failure

Community or outpatient setting (not admitted to hospital).

NTproBNP (at any reported threshold)
BNP (at any reported threshold)

© NICE 2018. All rights reserved. Subject to Notice of rights.
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standard (could
be more than
one)

Statistical
measures

Other exclusions
Search Strategy

Review Strategy

Table 4:

Contents
Component Description
Different thresholds will not be grouped together when presenting the results.
Reference A clinical diagnosis based on the opinion of at least one cardiologist, considering

symptoms (potentially with some signs) and objective evidence of cardiac dysfunction
(either structural or functional).

Diagnostic accuracy of BNP and NT-proBNP.
2x2 tables

Specificity

Sensitivity

PPV/NPV

ROC curve or Area under Curve

< 100 participants total
No date limits

Stratification — groups that will be considered separately if data are available:
N/A

Subgroups where diagnostic tests may be more or less accurate — to investigate
heterogeneity (only when trials can be split at this level):

Age (18 to 75 years versus 75 years and over)
Ejection fraction (reduced v preserved)

BMI (obese v normal weight)

Sex

Background medication (optimal v suboptimal)
Clinical signs (reported v not reported)

Appraisal of methodological quality:

The methodological quality of each study will be assessed using the QUADAS-II checklist
(per target condition).

Synthesis of data

Diagnostic meta-analysis will be conducted where appropriate using hierarchical
methods.

Diagnostic RCT review protocol: BNP and NT-proBNP in diagnosis of heart failure in

people with atrial fibrillation

Review question

Guideline
condition and its
definition

Objectives

Population and
target condition

In people with suspected heart failure who also have atrial fibrillation, what is the
clinical and cost effectiveness of N-terminus pro-B-type natriuretic peptide (NT-
proBNP) compared to B-type natriuretic peptide (BNP), when each is followed by the
appropriate patient pathway, in order to improve patient outcomes?

Chronic heart failure. Definition: People diagnosed with heart failure , who are in a
community or outpatient setting.

To evaluate the clinical and cost effectiveness of NT-proBNP compared to BNP when
followed by the appropriate patient pathway, in people with heart failure who also
have atrial fibrillation.

Population: People with suspected heart failure in a community or outpatient setting,
who also have ECG diagnosed atrial fibrillation (paroxysmal, persistent or permanent).

© NICE 2018. All rights reserved. Subject to Notice of rights.
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Review question

Index diagnostic
test + treatment

Comparator index
diagnostic tests +
treatment

Outcomes

Study design

Sample size
exclusion criteria

Sensitivity/other
analysis

Subgroup
analyses if there
is heterogeneity

Search Strategy

In people with suspected heart failure who also have atrial fibrillation, what is the
clinical and cost effectiveness of N-terminus pro-B-type natriuretic peptide (NT-
proBNP) compared to B-type natriuretic peptide (BNP), when each is followed by the
appropriate patient pathway, in order to improve patient outcomes?

Patients would commonly present with the following symptoms: breathlessness
(exertional dysnpnoea, orthopnoea and paroxysmal nocturnal dyspnoea), fatigue and
ankle swelling.

Target condition: Heart failure

NTproBNP assay (at any reported threshold)
Treatment/next step in pathway: Echocardiography

BNP assay (at any reported threshold)
Treatment/next step in pathway: Echocardiography

Efficacy outcomes:

- All-cause mortality at During study (Time to event) CRITICAL

- Quality of life at 12 months (Continuous) CRITICAL

- Unplanned hospitalisation at During study (Count rate) CRITICAL

Process outcomes:

- Number of people receiving echocardiography, i.e., including people who may not
have needed it such as those with false positive results at 12 months (Dichotomous)
IMPORTANT

- Repeat testing / additional testing at 12 months (Dichotomous) IMPORTANT

Secondary accuracy outcomes:
- Sensitivity / specificity and other test accuracy measures IMPORTANT

Diagnostic RCTs
Systematic reviews of diagnostic RCTs
<100 Overall

Mortality data will only be extracted if it is at least 12 months. Other outcome data will
only be extracted if it is at least 3 months.

For dichotomous and continuous outcomes where a study reports multiple time points,
the closest time point to the specified time point will be extracted.

For subgroup analyses, average outcome values / majorities within a study population
will not be used to assign the study to a subgroup. For inclusion in a subgroup, study
populations should be similar to one of the specified subgroups. Where studies split
results by age but this does not align with the specified subgroups, the results will be
included in the subgroup analysis so long as the cut point is at least 65 years.

Where all-cause mortality is not reported but data on CV mortality is reported, the CV
mortality data will be extracted but will not be pooled with the all-cause data.

Where unplanned hospitalisation data is not reported but data on HF-related
unplanned hospitalisation is reported, the HF-related data will be extracted but will not
be pooled with the all-cause data.

Age (18 to 75 years versus 75 years and over)
Ejection fraction (reduced v preserved)

BMI (obese v normal weight)

Sex

Background medication (optimal v suboptimal)
Clinical signs (reported v not reported)

Date limits for search: From October 2009 (update of previous review question)

© NICE 2018. All rights reserved. Subject to Notice of rights.
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Review question

Table 5:

In people with suspected heart failure who also have atrial fibrillation, what is the
clinical and cost effectiveness of N-terminus pro-B-type natriuretic peptide (NT-
proBNP) compared to B-type natriuretic peptide (BNP), when each is followed by the
appropriate patient pathway, in order to improve patient outcomes?

Language: English only

Diagnostic accuracy review protocol: BNP and NT-proBNP in diagnosis of heart failure in

people with chronic kidney disease

Component

Review question

Objectives

Study design

Population /
Target condition

Setting

Index tests

Reference
standard (could
be more than
one)

Statistical
measures

Other exclusions
Search Strategy

Review Strategy

Description

In people with suspected heart failure who also have chronic kidney disease, what
thresholds of N-terminus pro-B-type natriuretic peptide (NT-proBNP) and B-type
natriuretic peptide (BNP) are most accurate in identifying heart failure (as indicated by
the reference standard)?

To evaluate the accuracy of BNP and NT-proBNP at different thresholds in the
diagnostic pathway of heart failure (both rule in and rule out) in people who also have
chronic kidney disease.

Single gate diagnostic accuracy studies (cross sectional studies/cohort studies)
Population: People with suspected heart failure in a community or outpatient setting,
who also have chronic kidney disease (at least 3A). Studies in people on dialysis will be
excluded, unless the results are presented separately in non-dialysis patients. People
would commonly present with the following symptoms: breathlessness (exertional
dysnpnoea, orthopnoea and paroxysmal nocturnal dyspnoea), fatigue and ankle
swelling.

Target condition: Heart failure

Community or outpatient setting (not admitted to hospital).

NTproBNP (at any reported threshold)
BNP (at any reported threshold)

Different thresholds will not be grouped together when presenting the results.

A clinical diagnosis based on the opinion of at least one cardiologist, considering
symptoms (potentially with some signs) and objective evidence of cardiac dysfunction
(either structural or functional).

Diagnostic accuracy of BNP and NT-proBNP.
2x2 tables

Specificity

Sensitivity

PPV/NPV

ROC curve or Area under Curve

< 100 participants total
No date limits

Stratification — groups that will be considered separately if data are available:
N/A

Subgroups where diagnostic tests may be more or less accurate — to investigate
heterogeneity (only when trials can be split at this level):

Age (18 to 75 years versus 75 years and over)

© NICE 2018. All rights reserved. Subject to Notice of rights.
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Component

Table 6:

Description

Ejection fraction (reduced v preserved)

BMI (obese v normal weight)

Sex

Background medication (optimal v suboptimal)
Clinical signs (reported v not reported)

Appraisal of methodological quality:

The methodological quality of each study will be assessed using the QUADAS-II checklist
(per target condition).

Synthesis of data

Diagnostic meta-analysis will be conducted where appropriate using hierarchical
methods.

Diagnostic RCT review protocol: BNP and NT-proBNP in diagnosis of heart failure in

people with chronic kidney disease

Review question

Guideline
condition and its
definition

Objectives

Population and
target condition

Index diagnostic
test + treatment

Comparator index
diagnostic tests +
treatment

Outcomes

In people with suspected heart failure who also have chronic kidney disease, what is
the clinical and cost effectiveness of N-terminus pro-B-type natriuretic peptide (NT-
proBNP) compared to B-type natriuretic peptide (BNP), when each is followed by the
appropriate patient pathway, in order to improve patient outcomes?

Chronic heart failure. Definition: People diagnosed with heart failure, who are in a
community or outpatient setting.

To evaluate the clinical and cost effectiveness of NT-proBNP compared to BNP when
followed by the appropriate patient pathway, in people with heart failure who also
have chronic kidney disease.

Population: People with suspected heart failure in a community or outpatient setting,
who also have chronic kidney disease (at least 3A). Studies in patients on dialysis will be
excluded, unless the results are presented separately in non-dialysis patients. Patients
would commonly present with the following symptoms: breathlessness (exertional
dysnpnoea, orthopnoea and paroxysmal nocturnal dyspnoea), fatigue and ankle
swelling.

Target condition: Heart failure

NTproBNP assay (at any reported threshold)
Treatment/next step in pathway: Echocardiography
BNP assay (at any reported threshold)
Treatment/next step in pathway: Echocardiography

Efficacy outcomes:

- All-cause mortality at During study (Time to event) CRITICAL
- Quality of life at 12 months (Continuous) CRITICAL
- Unplanned hospitalisation at During study (Count rate) CRITICAL

Process outcomes:

- Number of people receiving echocardiography, i.e., including people who may not
have needed it such as those with false positive results at 12 months (Dichotomous)
IMPORTANT

- Repeat testing / additional testing at 12 months (Dichotomous) IMPORTANT

Secondary accuracy outcomes:
- Sensitivity / specificity and other test accuracy measures IMPORTANT

© NICE 2018. All rights reserved. Subject to Notice of rights.

11



Guideline short title
Contents

Review question

Study design

Sample size
exclusion criteria

Sensitivity/other
analysis

Subgroup
analyses if there
is heterogeneity

Search Strategy

In people with suspected heart failure who also have chronic kidney disease, what is
the clinical and cost effectiveness of N-terminus pro-B-type natriuretic peptide (NT-
proBNP) compared to B-type natriuretic peptide (BNP), when each is followed by the
appropriate patient pathway, in order to improve patient outcomes?

Diagnostic RCTs
Systematic reviews of diagnostic RCTs
< 100 Overall

Mortality data will only be extracted if it is at least 12 months. Other outcome data will
only be extracted if it is at least 3 months.

For dichotomous and continuous outcomes where a study reports multiple time points,
the closest time point to the specified time point will be extracted.

For subgroup analyses, average outcome values / majorities within a study population
will not be used to assign the study to a subgroup. For inclusion in a subgroup, study
populations should be similar to one of the specified subgroups. Where studies split
results by age but this does not align with the specified subgroups, the results will be
included in the subgroup analysis so long as the cut point is at least 65 years.

Where all-cause mortality is not reported but data on CV mortality is reported, the CV
mortality data will be extracted but will not be pooled with the all-cause data.

Where unplanned hospitalisaton data is not reported but data on HF-related unplanned
hospitalisation is reported, the HF-related data will be extracted but will not be pooled
with the all-cause data.

Age (18 to 75 years versus 75 years and over)

Ejection fraction (reduced v preserved)

BMI (obese v normal weight)

Sex

Background medication (optimal v suboptimal)

Clinical signs (reported v not reported)

Date limits for search: From October 2009 (update of previous review question)
Language: English only

1 A.2 Cardiac Magnetic Resonance Imaging in heart failure

2 Table 7: Review protocol: cMRI in heart failure.

Review question

Guideline
condition and its
definition

Objectives

Review
population

Interventions and
comparators:
generic/class;

In people with heart failure what is the clinical and cost effectiveness of cardiac MRI
followed by the appropriate patient pathway?

Chronic Heart Failure. Definition: People diagnosed with heart failure, who are in a
community or outpatient setting

To evaluate the clinical and cost effectiveness of cardiac MRI in patients with HF when
followed by the appropriate patient pathway. Performing cardiac MRI provides
clinicians with additional information about the aetiology of HF, which may lead to a
change of management and the improvement of patient outcomes.

People with HF in a community or outpatient setting.

Adults (aged 18 years and over)
Line of therapy not an inclusion criterion

Echocardiography; Echo plus routine cardiac MRI
Echocardiography; Echo plus selective cardiac MRI
Echocardiography; Echo alone

© NICE 2018. All rights reserved. Subject to Notice of rights.
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Review question
specific/drug

(All interventions
will be compared
with each other,

unless otherwise
stated)

Outcomes

Study design

Unit of
randomisation

Crossover study
Minimum
duration of study

Population
stratification

Reasons for
stratification

Other
stratifications

Sensitivity/other
analysis

Subgroup
analyses if there
is heterogeneity

In people with heart failure what is the clinical and cost effectiveness of cardiac MRI
followed by the appropriate patient pathway?

- All-cause mortality at As reported (Time to event) CRITICAL

- Quality of life at 12 months (Continuous) CRITICAL

- Hospitalisation at As reported (Count rate) CRITICAL

- Adverse events — non-specific fibrosis in the presence of renal dysfunction at As
reported (Dichotomous) IMPORTANT

- Change in management at As reported (Dichotomous) IMPORTANT

- Reclassification of specific HF aetiology (including the ability to classify previous
unclassified patients) at As reported (Dichotomous) IMPORTANT

- Change in HF medication at As reported (Dichotomous) IMPORTANT

- HF advanced therapy use, including disease specific therapies at As reported
(Dichotomous) IMPORTANT

- Need for repeat testing/additional testing at As reported (Dichotomous) IMPORTANT

Systematic Review
RCT

Patient

Not permitted
Not defined

Age < 75 years
Age 2 75 years

Intervention may be more effective in younger patients.

None.

Mortality data will only be extracted if it is at least 12 months. Other outcome data will
only be extracted if it is at least 3 months.

For dichotomous and continuous outcomes where a study reports multiple time points,
the closest time point to the specified time point will be extracted.

For subgroup analyses and strata, average outcome values / majorities within a study
population will not be used to assign the study to a subgroup or strata. For inclusion,
study populations should be similar to one of the specified subgroups or strata. Where
studies split results by age but this does not align with the specified strata, the results
will be included in the strata analysis so long as the cut point is at least 65 years. Where
all-cause mortality is not reported but data on CV mortality is reported, the CV
mortality data will be extracted but will not be pooled with the all-cause data.

Where unplanned hospitalisation data is not reported but data on HF-related
unplanned hospitalisation is reported, the HF-related data will be extracted but will not
be pooled with the all-cause data.

- Chronic kidney disease (Not applicable; Not stated / Unclear; Patients with renal
failure )

- Atrial fibrillation (Patients with; without atrial fibrillation )

- Ejection fraction (Reduced ejection fraction; Preserved ejection fraction)

© NICE 2018. All rights reserved. Subject to Notice of rights.
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Review question

Search criteria

In people with heart failure what is the clinical and cost effectiveness of cardiac MRI
followed by the appropriate patient pathway?

- BMI (BMI 2 30 kg/m2; BMI <30 kg/m2)

- Sex (Male; Female)

Databases: Pubmed, EMBASE, Medline and Cochrane library.
Date limits for search: No limits.
Language: English only

1
2 A.3 Salt and fluid restriction
3 Table 8: Review protocol: Salt and fluid restriction for heart failure

Review question

Guideline
condition and its
definition

Objectives

Review
population

Interventions and
comparators:
generic/class;
specific/drug

(All interventions
will be compared
with each other,
unless otherwise
stated)

Outcomes

Study design

Unit of
randomisation

Crossover study
Minimum
duration of study

Population

What is the clinical and cost effectiveness of salt and/or fluid restriction in people
with heart failure?

Chronic heart failure. Definition: People diagnosed with heart failure, who are in a
community or outpatient setting.

To establish whether salt and/or fluid consumption should be restricted in people with
heart failure.

People diagnosed with heart failure in a community or outpatient setting.

Adults (aged 18 years and over)
Line of therapy not an inclusion criterion

Programme; Salt restriction programme

Programme; Fluid restriction programme

Programme; Salt and fluid restriction programme
Advice; General advice to restrict salt and/or fluid intake
Usual care; No advice

- Quality of life at 12 months (Continuous) CRITICAL

- Unplanned Hospitalisation at As reported (Count rate) CRITICAL

- Adverse events - Renal function at 12 months (Dichotomous) IMPORTANT
- Adverse events - Hyperkalaemia at 12 months (Dichotomous) IMPORTANT
- Change in appetite at 12 months (Continuous) IMPORTANT

- Change in weight at 12 months (Continuous) IMPORTANT

- Change in oedema at 12 months (Continuous) IMPORTANT

- Change in sodium level at 12 months (Continuous) IMPORTANT

Systematic Review
RCT

Patient

Not permitted

6 months

Low sodium at baseline

© NICE 2018. All rights reserved. Subject to Notice of rights.
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Review question
stratification

Reasons for
stratification

Sensitivity/other
analysis

Subgroup
analyses if there
is heterogeneity

Search criteria

Table 9:

What is the clinical and cost effectiveness of salt and/or fluid restriction in people
with heart failure?

Normal sodium at baseline

Mixed

Patients with low serum sodium at baseline are likely to see greater improvements in
outcomes.

Outcome data will only be extracted if it is at least 3 months.

For dichotomous and continuous outcomes where a study reports multiple time points,
the closest time point to the specified time point will be extracted.

Where unplanned hospitalisation data is not reported but data on HF-related
unplanned hospitalisation is reported, the HF-related data will be extracted but will not
be pooled with the all-cause data. Where quality of life is not reported but data
showing change in NYHA class is reported, the data on change in NYHA class will be
extracted.

None specified

Databases: The databases to be searched are Medline, Embase, The Cochrane Library.
Date limits for search: None.
Language: English only.

A.4 Beta-blockers in people with heart failure and atrial fibrillation

Review protocol: Beta-blockers vs placebo in people with CHF and concomitant atrial

fibrillation

Review question

Guideline
condition and its
definition

Objectives

Review
population

Strata

Line of therapy

Interventions and
comparators:
generic/class;
specific/drug

(All interventions
will be compared
with each other,

unless otherwise
stated)

Outcomes

What is the clinical and cost effectiveness of beta-blockers in the management of
chronic heart failure in people with heart failure with reduced ejection fraction
(HFREF) and atrial fibrillation (AF)?

Chronic heart failure. Definition: People diagnosed with heart failure, who are in a
community or outpatient setting.

To evaluate the clinical and cost effectiveness of beta-blockers in people diagnosed
with HFREF, who also have AF.

People diagnosed HFREF and concomitant AF, which is persistent (i.e. not paroxysmal
AF).

Adults (aged 18 years and over)

18-75 years

75 years and over

Line of therapy not an inclusion criterion

Beta-blockers; Beta-blockers (mixed)

Beta-blockers; Bisoprolol

Beta-blockers; Carvedilol

Beta-blockers; Nebivolol

Beta-blockers; Metoprolol CR/XL
Placebo

- All-cause mortality at 12 months (Time to event) CRITICAL
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Review question

Study design

Unit of
randomisation

Crossover study
Minimum
duration of study

Sample size
exclusion criteria

Other exclusions

Population
stratification

Reasons for
stratification

Sensitivity/other
analysis

Subgroup
analyses if there
is heterogeneity

Search criteria

What is the clinical and cost effectiveness of beta-blockers in the management of
chronic heart failure in people with heart failure with reduced ejection fraction
(HFREF) and atrial fibrillation (AF)?

- Quality of life at 12 months (Continuous) CRITICAL

- Unplanned hospitalisation at 12 months (Count rate) CRITICAL

- Improvement of NYHA class at 12 months (Dichotomous) IMPORTANT

- Adverse events - Stroke at 12 months (Dichotomous) IMPORTANT

- Adverse events - Bradycardia at 12 months (Dichotomous) IMPORTANT

- Adverse events - Hypotension at 12 months (Dichotomous) IMPORTANT

Systematic Review of RCTs
RCT

Patient

Not permitted

6 months

100 < Overall

Post-hoc subgroup analysis of a beta-blocker trial in the general heart failure population
without baseline characteristics of AF
Within class comparison, not compared with placebo

18 -75
75 and over
Overall

People will be stratified by age: 18 - 75 years and 75 years and over. People aged 75
years and over are more likely to experience a greater number of adverse events
(hypotensive events and falls).

Mortality data will only be extracted if it is at least 12 months. Other outcome data will
only be extracted if it is at least 3 months.

For dichotomous and continuous outcomes where a study reports multiple time points,
the closest time point to the specified time point will be extracted.

For subgroup analyses, average outcome values / majorities within a study population
will not be used to assign the study to a subgroup. For inclusion in a subgroup, study
populations should be similar to one of the specified subgroups.

Where studies split results by age but this does not align with the specified strata, the
results will be included in the strata analysis, so long as the cut point is at least 65 years.
Studies that only report overall data, and are not stratified by age, will also be included
in the review.

Where all-cause mortality is not reported but data on CV mortality is reported, the CV
mortality data will be extracted but will not be pooled with the all-cause data.

Where unplanned hospitalisaton data is not reported but data on HF-related unplanned
hospitalisation is reported, the HF-related data will be extracted but will not be pooled
with the all-cause data.

- Anti-coagulant use (Anti-coagulant use; No anti-coagulant use)
- Heart rate on entry (Heart rate on entry <90 bpm; Heart rate on entry >90 bpm)

Databases: The databases to be searched are Medline, Embase, The Cochrane Library.
Date limits for search: None.
Language: English
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Mineralocorticoid Receptor Antagonists

Table 10: Review protocol: Mineralocorticoid receptor antagonists for heart failure with

preserved ejection fraction (HFPEF)

Review What is the clinical and cost effectiveness a mineralocorticoid receptor antagonists in

question people with heart failure with preserved ejection fraction (HFPEF)?

Guideline Chronic heart failure. Definition: People diagnosed with heart failure, who are in a

condition and its community or outpatient setting.

definition

Objectives To determine the clinical and cost effectiveness of mineralocorticoid receptor
antagonists in people with HFPEF.

Review People diagnosed with heart failure with preserved ejection fraction (HFPEF).

population Adults (aged 18 years and over)

Interventions
and

comparators:
generic/class;
specific/drug

(All
interventions
will be
compared with
each other,
unless otherwise
stated)

Outcomes

Study design

Unit of
randomisation
Crossover study
Minimum
duration of
study

Sample size
exclusion
criteria

Other exclusions

Sensitivity/other
analysis

Line of therapy not an inclusion criterion

Mineralocorticoid receptor antagonist; Spironolactone (up to 50mg/day)
Mineralocorticoid receptor antagonist; Eplerenone (up to 50mg/day)
Placebo

- All-cause mortality at During study (Time to event) CRITICAL

- Quality of life at 12 months (Continuous) CRITICAL

- Unplanned hospitalisation at During study (Count rate) CRITICAL

- Improvement of NYHA class at 12 months (Dichotomous) IMPORTANT

- Adverse events - Renal function at 12 months (Dichotomous) IMPORTANT
- Adverse events - Gynaecomastia at 12 months (Dichotomous) IMPORTANT
- Adverse events - Hypotension at 12 months (Dichotomous) IMPORTANT

- Adverse events - Hyperkalaemia at 12 months (Dichotomous) IMPORTANT

Systematic Review
RCT

Patient

Not permitted

6 months

< 100 Overall

Within class comparison, not compared with placebo

Mortality data will only be extracted if it is at least 12 months. Other outcome data will
only be extracted if it is at least 3 months.

For dichotomous and continuous outcomes where a study reports multiple time points,
the closest time point to the specified time point will be extracted.
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Subgroup
analyses if there
is heterogeneity

Search criteria

For subgroup analyses, average outcome values / majorities within a study population
will not be used to assign the study to a subgroup. For inclusion in a subgroup, study
populations should be similar to one of the specified subgroups. Where studies split
results by age but this does not align with the specified subgroups, the results will be
included in the subgroup analysis so long as the cut point is at least 65 years.

Where all-cause mortality is not reported but data on CV mortality is reported, the CV
mortality data will be extracted but will not be pooled with the all-cause data.

Where unplanned hospitalisaton data is not reported but data on HF-related unplanned
hospitalisation is reported, the HF-related data will be extracted but will not be pooled
with the all-cause data.

- Renal function (Abnormal (creatinine >130 umol/l or EGFR < 60mL/min); Normal
(creatinine <130 umol/l or EGFR = 60mL/min

- Diabetes status (Diabetic; Nondiabetic

- Age (18-75 years; Over 75 years)

Databases: The databases to be searched are Medline, Embase, The Cochrane Library.
Date limits for search: 2009 (update of existing question in current guideline)
Language: English

Table 11: Review protocol: Mineralocorticoid receptor antagonists for heart failure with reduced
ejection fraction (HFREF)

Review question

Guideline
condition and its
definition

Objectives

Review
population

Interventions and
comparators:
generic/class;
specific/drug

(All interventions
will be compared
with each other,

unless otherwise
stated)

Outcomes

Study design

Unit of
randomisation

What is the clinical and cost effectiveness of adding a mineralocorticoid receptor
antagonist to existing standard first line treatment in people with heart failure with
reduced ejection fraction (HFREF)?

Chronic heart failure. Definition: People diagnosed with heart failure, who are in a
community or outpatient setting.

To establish the clinical and cost effectiveness of adding a mineralocorticoid receptor
antagonist to existing standard first line treatment in people with HFREF

People diagnosed with HFREF receiving standard first line treatment (see exclusions).
Adults (aged 18 years and over)

Mineralocorticoid receptor antagonist; Spironolactone (up to 50mg/day)
Mineralocorticoid receptor antagonist; Eplerenone (up to 50mg/day)
Placebo

- All-cause mortality at During study (Time to event) CRITICAL

- Quality of life at 12 months (Continuous) CRITICAL

- Unplanned hospitalisation at During study (Count rate) CRITICAL

- Improvement of NYHA class at 12 months (Dichotomous) IMPORTANT

- Adverse events - Renal function at 12 months (Dichotomous) IMPORTANT

- Adverse events - Gynaecomastia at 12 months (Dichotomous) IMPORTANT
- Adverse events - Hypotension at 12 months (Dichotomous) IMPORTANT

- Adverse events - Hyperkalaemia at 12 months (Dichotomous) IMPORTANT

Systematic Review
RCT

Patient
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Review question
Crossover study
Minimum
duration of study

Sample size
exclusion criteria

Other exclusions

Sensitivity/other
analysis

Subgroup
analyses if there
is heterogeneity

Search criteria

What is the clinical and cost effectiveness of adding a mineralocorticoid receptor
antagonist to existing standard first line treatment in people with heart failure with
reduced ejection fraction (HFREF)?

Not permitted

6 months
< 100 Overall

Background treatment not standard first line treatment subject to intolerances (that is,
participants should be receiving one of the following combinations: Angiotensin-
converting-enzyme inhibitor (ACEIl) plus Beta-blocker (BB), Angiotensin Il receptor
blocker (ARB) plus BB, Isosorbide/hydralazine plus BB, ACEl alone, ARB alone, or
Isosorbide/hydralazine alone).

Within class comparison, not compared with placebo

Mortality data will only be extracted if it is at least 12 months. Other outcome data will
only be extracted if it is at least 3 months.

For dichotomous and continuous outcomes where a study reports multiple time points,
the closest time point to the specified time point will be extracted.

For subgroup analyses, average outcome values / majorities within a study population
will not be used to assign the study to a subgroup. For inclusion in a subgroup, study
populations should be similar to one of the specified subgroups. Where studies split
results by age but this does not align with the specified subgroups, the results will be
included in the subgroup analysis so long as the cut point is at least 65 years.

Where all-cause mortality is not reported but data on CV mortality is reported, the CV
mortality data will be extracted but will not be pooled with the all-cause data.

Where unplanned hospitalisaton data is not reported but data on HF-related unplanned
hospitalisation is reported, the HF-related data will be extracted but will not be pooled
with the all-cause data.

- Renal function (Abnormal (creatinine >130 umol/l or EGFR < 60mL/min); Normal
(creatinine <130 pmol/l or EGFR = 60mL/min))

- Diabetes status (Diabetic; Nondiabetic)

- Age (18-75 years; Over 75 years)

Databases: The databases to be searched are Medline, Embase, The Cochrane Library.
Date limits for search: 2009 (update of existing question in current guideline)
Language: English

Iron supplementation for iron deficiency in heart failure

Table 12: Review protocol: Iron supplementation for iron deficiency in heart failure

Review question

Guideline
condition and its
definition

Objectives

Review
population

What is the clinical and cost effectiveness of iron supplementation in people with
heart failure and iron deficiency?

Chronic heart failure. Definition: People diagnosed with heart failure, who are in a
community or outpatient setting.

To establish the clinical and cost effectiveness of iron supplementation in people with
heart failure and iron deficiency.

People diagnosed with heart failure who also have iron deficiency (serum ferritin < 100
ng/mL or serum ferritin between 100-299 ng/mL if iron saturation (TSAT) < 20 %).
Patients may or may not be anaemic.

Patients should be on optimal medical therapy for heart failure.

Patients should be in a community or outpatient setting.
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Review question

Interventions and
comparators:
generic/class;
specific/drug

(All interventions
will be compared
with each other,
unless otherwise
stated)

Outcomes

Study design

Unit of
randomisation

Crossover study
Minimum
duration of study
Other exclusions

Sensitivity/other
analysis

Subgroup
analyses if there
is heterogeneity

Search criteria

What is the clinical and cost effectiveness of iron supplementation in people with
heart failure and iron deficiency?

Adults (aged 18 years and over)
Line of therapy not an inclusion criterion

Iron supplementation; Intravenous iron
Iron supplementation; Oral iron
Placebo

- Mortality at during study (Time to event) CRITICAL

- Quality of life at 12 months (Continuous) CRITICAL

- Unplanned hospitalisation (all-cause) at during study (Count rate) CRITICAL

- Improvement in exercise tolerance at 12 months (Continuous) IMPORTANT

- Change in haemoglobin in anaemic patients at 12 months (Continuous) IMPORTANT
- Withdrawal due to adverse events/tolerability at during study (Dichotomous)
IMPORTANT

- Adverse events - hypertension at during study (Dichotomous) IMPORTANT

- Adverse events - anaphylaxis/hypersensitivity at during study (Dichotomous)
IMPORTANT

- Adverse events - stroke at during study (Dichotomous) IMPORTANT

- Adverse events - gastrointestinal at during study (Dichotomous) IMPORTANT

Systematic Review
RCT

Patient

Not permitted

3 months

Intervention started during a hospital admission for heart failure

Outcome data will only be extracted if it is at least 3 months.

For adverse events where a study reports multiple time points, the latest time point will
be extracted.

For efficacy outcomes, where a study reports multiple time points, the closest time
point to the time specified will be extracted.

For subgroup analyses, average outcome values / majorities within a study population
will not be used to assign the study to a subgroup. For inclusion in a subgroup, study
populations should be similar to one of the specified subgroups.

Where all-cause mortality is not reported but data on CV mortality is reported, the CV
mortality data will be extracted but will not be pooled with the all-cause data. Where
unplanned hospitalisation data is not reported but data on HF-related unplanned
hospitalisation is reported, the HF-related data will be extracted but will not be pooled
with the all-cause data. Where quality of life is not reported but data showing change in
NYHA class is reported, the data on change in NYHA class will be extracted.

Anaemia (Not applicable; Not stated / Unclear; All patients anaemic; All patients non-
anaemic)

Databases: The databases to be searched are Medline, Embase, The Cochrane Library.
Date limits for search: None.
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What is the clinical and cost effectiveness of iron supplementation in people with
heart failure and iron deficiency?

Language: English only.

Review question

Pharmacological treatment for heart failure in people with heart
failure and chronic kidney disease

Table 13: Review protocol: Pharmaceuticals in CKD

Review How will the use of pharmacological interventions for people with heart failure be

question different in people with heart failure who also have chronic kidney disease (CKD)?

Guideline Chronic heart failure. Definition: People diagnosed with heart failure, who are in a

condition and its community or outpatient setting

definition

Objectives This review aims to establish the clinical and cost effectiveness of standard heart failure
therapies in people with heart failure who also have CKD, by reviewing trials of standard
heart failure medications in this population.

Review People diagnosed with heart failure who also have chronic kidney disease (CKD) (at least

population stage 3A / eGFR <60 mL/min). Patients should be in a community or outpatient setting.

Interventions
and

Adults (aged 18 years and over)
Line of therapy not an inclusion criterion

Angiotensin converting enzyme (ACE) inhibitors
Angiotensin receptor antagonists/blockers (ARB)

comparators: Beta-blockers (BB)
generic/class; Mineralocorticoid receptor antagonists (MRA)
specific/drug Digoxin
Loop diuretics
(Al Ivabradine
interventions Sacubitril-valsartan
will be Hydralazine + nitrate
compared with Placebo
each other,

unless otherwise
stated)

Outcomes

Study design

Unit of
randomisation

Crossover study

Compared against each other (class versus class and within class comparisons), against
the same drug at a different dose, or against placebo.

Only oral administration will be considered.

- Mortality at during study (Time to event) CRITICAL

- Quality of life at 12 months (Continuous) CRITICAL

- Unplanned hospitalisation (all-cause) at during study (Count rate) CRITICAL

- Renal function at during study (Continuous) IMPORTANT

- Adverse events - arrhythmic at during study (Dichotomous) IMPORTANT

- Adverse events - bradycardia at during study (Dichotomous) IMPORTANT

- Adverse events - progression to stage 5 CKD / unplanned dialysis at during study
(Dichotomous) IMPORTANT

- Adverse events - hypotension at during study (Dichotomous)

- Adverse events - hyperkalaemia at during study (Dichotomous)

Systematic Review
RCT

Patient

Not permitted
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Minimum
duration of
study

Other inclusions
Other exclusions

Population
stratification

Reasons for
stratification

Sensitivity/other
analysis

Subgroup
analyses if there
is heterogeneity

Search criteria

Review question

12 months

100 or more patients with CKD in analysis
Patients on dialysis

Overall (CKD any stage)
CKD stage 3a

CKD stage 3b/4/5

CKD stage 3a/3b

CKD stage 4/5

Heart failure treatments may be less effective and have higher rates of adverse events in
patients with more severe CKD (stages 3b/4/5).

Where a study reports multiple time points, the latest time point will be extracted.
Subgroup analyses of trials where the subgroup reflects the review population will be
included, regardless of whether those subgroups were explicitly pre-specified and
regardless of whether baseline characteristics of the subgroup (split by intervention and
comparator) are provided (though trials without this data will be downgraded for risk of
bias).

For the review’s subgroup analyses, average outcome values / majorities within a study
population will not be used to assign the study to a subgroup. For inclusion in a
subgroup, study populations should be similar to one of the specified subgroups.
Where all-cause mortality is not reported but data on CV mortality is reported, the CV
mortality data will be extracted but will not be pooled with the all-cause data. Where
unplanned hospitalisation data is not reported but data on HF-related unplanned
hospitalisation is reported, the HF-related data will be extracted but will not be pooled
with the all-cause data. Where quality of life is not reported but data showing change in
NYHA class is reported, the data on change in NYHA class will be extracted.

Diabetes (Not applicable; Not stated / Unclear; All patients diabetic; All patients not
diabetic)

Hypertension (All patients hypertensive; All patients not hypertensive)

Ejection fraction (Not applicable/mixed; All patients reduced EF; All patients preserved
EF)

NYHA class (All patients class Il or IV; All patients class | or Il

Ethnicity (All patients of African or Carribbean origin; No patients of African or
Carribbean origin)

Databases: The databases to be searched are Medline, Embase, The Cochrane Library.
Date limits for search: None.
Language: English only.

A.8 Coronary revascularisation

Table 14: Review protocol: Coronary Revascularization in heart failure

What is the clinical and cost effectiveness of coronary revascularisation with coronary
artery bypass grafting or angioplasty in people with heart failure with reduced
ejection fraction (HFREF)?
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Review question

Guideline
condition and its
definition

Objectives

Review
population

Age
Line of therapy

Interventions and
comparators:
generic/class;
specific/drug

(All interventions
will be compared
with each other,

unless otherwise
stated)

Outcomes

Study design

Unit of
randomisation

Crossover study
Minimum
duration of study

Other exclusions

Population
stratification

Reasons for
stratification

Sensitivity/other
analysis

What is the clinical and cost effectiveness of coronary revascularisation with coronary
artery bypass grafting or angioplasty in people with heart failure with reduced
ejection fraction (HFREF)?

Chronic heart failure. Definition: People diagnosed with heart failure, who are in a
community or outpatient setting

To determine the clinical and cost effectiveness of coronary revascularisation with
coronary artery bypass grafting or angioplasty in people with HFREF.

People diagnosed with HFREF.

Adults (aged 18 years and over)
Line of therapy not an inclusion criterion

Coronary revascularization; CABG

Coronary revascularization; CABG + ventricular reconstruction
Coronary revascularization; PCI

Medical management

- All-cause mortality at 30 days (Time to event) CRITICAL

- All-cause mortality at during study (Time to event) CRITICAL

- Quality of life at 12 months (Continuous) CRITICAL

- Unplanned hospitalisation at 12 months (Count rate) CRITICAL

- Additional revascularisation events at 24 months (Count rate) IMPORTANT
- Improvement of NYHA class at 12 months (Dichotomous) IMPORTANT

- Improvement in ejection fraction at 12 months (Dichotomous) IMPORTANT
- Adverse events - stroke at 12 months (Dichotomous) IMPORTANT

Systematic Review
RCT

Patient

Not permitted
12 months

Within class comparison, not compared with medical management

Any study prior to 2001, as prescribing of beta-blockers as standard first line treatment
for HF only became standard practice in 2001.

CABG
PCI
Mixed

Patients with a lower disease severity tend to be offered angioplasty, whereas those of
higher disease severity (and with comorbidities such as diabetes) are more likely to
receive bypass surgery. The complication rate is also higher in bypass surgery than in
angioplasty.

Mortality data will only be extracted if it is at least 12 months. Other outcome data will
only be extracted if it is at least 3 months.

For dichotomous and continuous outcomes where a study reports multiple time points,
the closest time point to the specified time point will be extracted.

For subgroup analyses, average outcome values/majorities within a study population
will not be used to assign the study to a subgroup. For inclusion in a subgroup, study
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Review question

Subgroup
analyses if there
is heterogeneity

Search criteria

What is the clinical and cost effectiveness of coronary revascularisation with coronary
artery bypass grafting or angioplasty in people with heart failure with reduced
ejection fraction (HFREF)?

populations should be similar to one of the specified subgroups. Where studies split
results by age but this does not align with the specified subgroups, the results will be
included in the subgroup analysis so long as the cut point is at least 65 years.

Where all-cause mortality is not reported but data on CV mortality is reported, the CV
mortality data will be extracted but will not be pooled with the all-cause data.

Where unplanned hospitalisation data is not reported but data on HF-related
unplanned hospitalisation is reported, the HF-related data will be extracted but will not
be pooled with the all-cause data.

Where quality of life is not reported but data showing change in NYHA class is reported,
the data on change in NYHA class will be extracted.

- Age (18 - 75 years; 75 years or older)
- Diabetes (Diabetic population; Non diabetic)

Databases: Pubmed, EMBASE, Medline and Cochrane library.

Date limits for search: 2002 (update of previous search completed for 2003 CHF
guideline)

Language: English publications only.

A.9 Home-based versus centre-based rehabilitation

Table 15: Review protocol: Home- versus centre-based rehabilitation

Review question

Guideline
condition and its
definition

Objectives

Review
population

Interventions

Comparators

What is the clinical and cost effectiveness of home-based versus centre-based
rehabilitation (that includes an exercise element) for people with heart failure (HF)?

Chronic heart failure. Definition: People diagnosed with heart failure, who are in a
community or outpatient setting.

To assess the clinical effectiveness of home-based versus centre-based rehabilitation in
patients with HF.

To assess the cost-effectiveness of home-based versus centre-based rehabilitation in
patients with HF.

Review conducted by Cochrane Heart Group as part of their update of their review
“Home-based versus centre-based cardiac rehabilitation”.

People diagnosed with HF.

Home-based cardiac rehabilitation service. Programme must be structured, with clear
objectives for the participants, and include a monitoring component. Programme must
include an exercise component. Programmes will be included whether they are based
solely on exercise or include other intervention elements such as education and/or
psychological support (‘comprehensive cardiac rehabilitation’).

No minimum duration of intervention.

Centre-based cardiac rehabilitation service (including community-based rehabilitation
service and hospital-based rehabilitation service). Programme must be structured, with
clear objectives for the participants, and include a monitoring component. Programme
must include an exercise component. Programmes will be included whether they are
based solely on exercise or include other intervention elements such as education
and/or psychological support (‘comprehensive cardiac rehabilitation’).
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Review question

Outcomes

Study design

Search criteria

Crossover study

Minimum
duration of study
Other exclusions

Sensitivity/other
analysis
Meta-regression
factors limited to
those at trial level
(not patient level)

A.10 Monitoring

What is the clinical and cost effectiveness of home-based versus centre-based
rehabilitation (that includes an exercise element) for people with heart failure (HF)?
- All-cause mortality (dichotomous) CRITICAL

- Cardiovascular mortality (dichotomous) CRITICAL

- Health-related quality of life (continuous) CRITICAL

- All cause hospitalisation (dichotomous) CRITICAL

- HF-related hospitalisation (dichotomous) CRITICAL

- Exercise capacity (continuous) IMPORTANT

- Adverse events (withdrawal from the exercise programme) (dichotomous)
IMPORTANT

- Adherence (including maintenance of exercise/physical activity) (dichotomous)
IMPORTANT

Where trials report outcomes at multiple time points, the following will be extracted:
latest time point up to 12 months, and latest time point beyond 12 months.

RCTs (individual or cluster level, including parallel group, cross-over or
quasi-randomised designs)

Systematic reviews and meta-analyses will be identified as a means to identify
additional RCTs.

Databases: As per Cochrane methods (CENTRAL, MEDLINE, Embase, PsychINFO, CINAHL
Plus)

Date limits for search: from 14 October 2014 (date of previous search)

Language: No restriction as per Cochrane methods.

Only data from the 1st period of cross-over trials will be included, unless there is formal

evidence of period effects in which case data from both 1st and 2nd periods will be
included.

None

None

Univariate meta-regression to examine potential treatment effect modifiers where
sufficient trials (> 10), including:

Mode of delivery of intervention (individualised/personalised versus group exercise)
Supervision of intervention (supervised versus unsupervised)

Content of intervention (exercise only versus comprehensive package (exercise,
education and psychological support))

Setting of comparator rehabilitation service (community based versus hospital based)

Pharmaceutical management (optimal versus suboptimal — likely that we use calendar
year as a proxy i.e. pre 2001 vs 2001 and later)

Assessment of publication bias for all outcomes with > 10 trials.

Table 16: Review protocol: Monitoring in HF

Review question

What is the clinical and cost effectiveness of biomarker-based monitoring, monitoring
with cardiac MRI, and monitoring with repeated echocardiography in people with
heart failure?
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Review question

Guideline
condition and its
definition

Objectives

Review
population

Interventions and
comparators:
generic/class;
specific/drug

(All interventions
will be compared
with each other,

unless otherwise
stated)

Outcomes

Study design

Unit of
randomisation

Crossover study
Minimum
duration of study

Population
stratification

Reasons for
stratification

Sensitivity/other
analysis

What is the clinical and cost effectiveness of biomarker-based monitoring, monitoring
with cardiac MRI, and monitoring with repeated echocardiography in people with
heart failure?

Chronic heart failure. Definition: People diagnosed with heart failure, who are in a
community or outpatient setting

The aim of this review is to assess the clinical and cost-effectiveness of monitoring
heart failure using: ebiomarker measurement ecardiac MRI eechocardiography.

People diagnosed with heart failure in a community or outpatient setting

Adults (aged 18 years and over)
Line of therapy not an inclusion criterion

Biomarker monitoring; NTproBNP

Biomarker monitoring; BNP

Biomarker monitoring; Troponin

Biomarker monitoring; Combination

Biomarker monitoring; NTproBNP or BNP (mixed)
Imaging monitoring; Cardiac MRI

Imaging monitoring; Echocardiography

Usual care; Usual care: clinical monitoring

Usual care; Usual care: no monitoring protocol

- Mortality at during study (Time to event) CRITICAL

- Quality of life at 12 months (Continuous) CRITICAL

- Unplanned hospitalisation (all-cause) (Count rate) CRITICAL

- Adverse events - hypotension (Dichotomous) IMPORTANT

- Adverse events - hyperkalaemia (Dichotomous) IMPORTANT

- Adverse events - renal function (Continuous) IMPORTANT

- Adverse events - bradycardia (Dichotomous) IMPORTANT

- Adverse events - arrhythmic events (Dichotomous) IMPORTANT

Systematic Review
RCT

Patient
Cluster

Not permitted

6 months

Mixed
Age < 75 years
Age > 75 years

Younger patients may derive greater benefit from advanced biomarker/imaging
monitoring.

Mortality data will only be extracted if it is at least 12 months. Other outcome data will
only be extracted if it is at least 3 months.

For dichotomous and continuous outcomes where a study reports multiple time points,
the closest time point to the specified time point will be extracted.

For subgroup analyses and strata, average outcome values / majorities within a study
population will not be used to assign the study to a subgroup. For inclusion in a
subgroup, study populations should be similar to one of the specified subgroups or
strata. Where studies split results by age but this does not align with the specified
subgroups, the results will be included in the subgroup analysis so long as the cut point
is at least 65 years.

Where all-cause mortality is not reported but data on CV mortality is reported, the CV
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Review question

Subgroup
analyses if there
is heterogeneity

Search criteria

What is the clinical and cost effectiveness of biomarker-based monitoring, monitoring
with cardiac MRI, and monitoring with repeated echocardiography in people with
heart failure?

mortality data will be extracted but will not be pooled with the all-cause data.

Where unplanned hospitalisation data is not reported but data on HF-related
unplanned hospitalisation is reported, the HF-related data will be extracted but will not
be pooled with the all-cause data.

Where quality of life is not reported but data showing change in NYHA class is reported,
the data on change in NYHA class will be extracted.

- Patient risk status (Not applicable; Not stated / Unclear; Recruited following acute
admission; Recruited in community)

- Ejection fraction (Reduced ejection fraction; Preserved ejection fraction; Mixed)

Databases: The databases to be searched are Medline, Embase, The Cochrane Library.
Date limits for search: None.
Language: English only.

Table 17: Review protocol: Monitoring in HF and AF

Review question

Guideline
condition and its
definition

Objectives

Review
population

Interventions and
comparators:
generic/class;
specific/drug

(All interventions
will be compared
with each other,

unless otherwise
stated)

Outcomes

Study design

What is the clinical and cost effectiveness of biomarker-based monitoring, monitoring
with cardiac MRI, and monitoring with repeated echocardiography in people with
heart failure who also have atrial fibrillation?

Chronic heart failure.

The aim of this review is to assess the clinical and cost-effectiveness of monitoring
heart failure in people who also have atrial fibrillation using: ebiomarker measurement

ecardiac MRI
sechocardiography.

People diagnosed with heart failure who also have ECG diagnosed atrial fibrillation
(paroxysmal, persistent or permanent) in a community or outpatient setting

Adults (aged 18 years and over)
Line of therapy not an inclusion criterion

Biomarker monitoring; NTproBNP

Biomarker monitoring; BNP

Biomarker monitoring; Troponin

Biomarker monitoring; Combination

Biomarker monitoring; NTproBNP or BNP (mixed)
Imaging monitoring; Cardiac MRI

Imaging monitoring; Echocardiography

Usual care; Usual care: clinical monitoring

Usual care; Usual care: no monitoring protocol

Monitoring (other than usual care) must involve serial measurement (more than one
measurement) and must be protocol-driven.

- Mortality at during study (Time to event) CRITICAL

- Quality of life at 12 months (Continuous) CRITICAL

- Unplanned hospitalisation (all-cause) (Count rate) CRITICAL

- Adverse events - hypotension (Dichotomous) IMPORTANT

- Adverse events - hyperkalaemia (Dichotomous) IMPORTANT

- Adverse events - renal function (Continuous) IMPORTANT

- Adverse events - bradycardia (Dichotomous) IMPORTANT

- Adverse events - arrhythmic events (Dichotomous) IMPORTANT

Systematic Review
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Review question

Unit of
randomisation

Crossover study
Minimum
duration of study

Population
stratification

Reasons for
stratification

Sensitivity/other
analysis

Subgroup
analyses if there
is heterogeneity

Search criteria

What is the clinical and cost effectiveness of biomarker-based monitoring, monitoring
with cardiac MRI, and monitoring with repeated echocardiography in people with
heart failure who also have atrial fibrillation?

RCT

Patient
Cluster

Not permitted

6 months

Mixed
Age < 75 years
Age 2 75 years

Younger patients may derive greater benefit from advanced biomarker/imaging
monitoring.

Mortality data will only be extracted if it is at least 12 months. Other outcome data will
only be extracted if it is at least 3 months.

For dichotomous and continuous outcomes where a study reports multiple time points,
the closest time point to the specified time point will be extracted.

For subgroup analyses and strata, average outcome values / majorities within a study
population will not be used to assign the study to a subgroup. For inclusion in a
subgroup, study populations should be similar to one of the specified subgroups or
strata. Where studies split results by age but this does not align with the specified
subgroups, the results will be included in the subgroup analysis so long as the cut point
is at least 65 years.

Where all-cause mortality is not reported but data on CV mortality is reported, the CV
mortality data will be extracted but will not be pooled with the all-cause data.

Where unplanned hospitalisation data is not reported but data on HF-related
unplanned hospitalisation is reported, the HF-related data will be extracted but will not
be pooled with the all-cause data.

Where quality of life is not reported but data showing change in NYHA class is reported,
the data on change in NYHA class will be extracted.

- Patient risk status (Not applicable; Not stated / Unclear; Recruited following acute
admission; Recruited in community)

- Ejection fraction (Reduced ejection fraction; Preserved ejection fraction; Mixed)

Databases: The databases to be searched are Medline, Embase, The Cochrane Library.
Date limits for search: None.
Language: English only.

Table 18: Review protocol: Monitoring in HF and CKD

Review question

Guideline
condition and its
definition

Objectives

Review
population

What is the clinical and cost effectiveness of biomarker-based monitoring, monitoring
with cardiac MRI, and monitoring with repeated echocardiography in people with
heart failure who also have chronic kidney disease?

Chronic heart failure.

The aim of this review is to assess the clinical and cost-effectiveness of monitoring
heart failure in people who also have chronic kidney disease using: ebiomarker
measurement ecardiac MRI eechocardiography.

People diagnosed with heart failure who also have chronic kidney disease (at least
stage 3A) in a community or outpatient setting

Adults (aged 18 years and over)

Line of therapy not an inclusion criterion
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Review question

Interventions and
comparators:
generic/class;
specific/drug

(All interventions
will be compared
with each other,

unless otherwise
stated)

Outcomes

Study design

Unit of
randomisation
Crossover study
Minimum
duration of study

Population
stratification

Reasons for
stratification

Sensitivity/other
analysis

Subgroup
analyses if there
is heterogeneity

What is the clinical and cost effectiveness of biomarker-based monitoring, monitoring
with cardiac MRI, and monitoring with repeated echocardiography in people with
heart failure who also have chronic kidney disease?

Biomarker monitoring; NTproBNP

Biomarker monitoring; BNP

Biomarker monitoring; Troponin

Biomarker monitoring; Combination

Biomarker monitoring; NTproBNP or BNP (mixed)
Imaging monitoring; Cardiac MRI

Imaging monitoring; Echocardiography

Usual care; Usual care: clinical monitoring

Usual care; Usual care: no monitoring protocol

- Mortality at during study (Time to event) CRITICAL

- Quality of life at 12 months (Continuous) CRITICAL

- Unplanned hospitalisation (all-cause) (Count rate) CRITICAL

- Adverse events - hypotension (Dichotomous) IMPORTANT

- Adverse events - hyperkalaemia (Dichotomous) IMPORTANT

- Adverse events - renal function (Continuous) IMPORTANT

- Adverse events - bradycardia (Dichotomous) IMPORTANT

- Adverse events - arrhythmic events (Dichotomous) IMPORTANT

Systematic Review
RCT

Patient
Cluster

Not permitted

6 months

Mixed
Age < 75 years
Age > 75 years

Younger patients may derive greater benefit from advanced biomarker/imaging
monitoring.

Mortality data will only be extracted if it is at least 12 months. Other outcome data will
only be extracted if it is at least 3 months.

For dichotomous and continuous outcomes where a study reports multiple time points,
the closest time point to the specified time point will be extracted.

For subgroup analyses and strata, average outcome values / majorities within a study
population will not be used to assign the study to a subgroup. For inclusion in a
subgroup, study populations should be similar to one of the specified subgroups or
strata. Where studies split results by age but this does not align with the specified
subgroups, the results will be included in the subgroup analysis so long as the cut point
is at least 65 years.

Where all-cause mortality is not reported but data on CV mortality is reported, the CV
mortality data will be extracted but will not be pooled with the all-cause data.

Where unplanned hospitalisation data is not reported but data on HF-related
unplanned hospitalisation is reported, the HF-related data will be extracted but will not
be pooled with the all-cause data.

Where quality of life is not reported but data showing change in NYHA class is reported,
the data on change in NYHA class will be extracted.

- Patient risk status (Not applicable; Not stated / Unclear; Recruited following acute
admission; Recruited in community)

- Ejection fraction (Reduced ejection fraction; Preserved ejection fraction; Mixed)
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Review question

Search criteria

What is the clinical and cost effectiveness of biomarker-based monitoring, monitoring
with cardiac MRI, and monitoring with repeated echocardiography in people with
heart failure who also have chronic kidney disease?

Databases: The databases to be searched are Medline, Embase, The Cochrane Library.
Date limits for search: None.
Language: English only.

2 A.11 Telemonitoring and self-monitoring

Table 19: Review protocol: Telemonitoring

Review
question

Guideline
condition and its
definition

Objectives

Review
population

Interventions
and

comparators:
generic/class;
specific/drug

(Al
interventions
will be
compared with
each other,
unless otherwise
stated)

Outcomes

Study design

Unit of
randomisation

Crossover study

Minimum
duration of

What is the clinical and cost effectiveness of telemonitoring and self-monitoring using
telephone technology, compared with usual care, in people with heart failure?

Chronic heart failure. Definition: People diagnosed with heart failure, who are in a
community or outpatient setting

Traditionally, heart failure patients are monitored in outpatient clinics or in primary care.
The aim of this review is to assess the clinical and cost-effectiveness of monitoring heart
failure through telemonitoring or self-monitoring using telephone technology. These
monitoring techniques may be less resource intensive and may enable more frequent
and responsive monitoring, improving outcomes for patients.

This review will be conducted as an update to the existing Cochrane review Structured
telephone support or non-invasive telemonitoring for patients with heart failure.

People diagnosed with heart failure who are in a community or outpatient setting

Adults (aged 18 years and over)
Line of therapy not an inclusion criterion

Structured telephone support; Structured telephone support (monitoring or self-care
management using simple telephone technology)

Usual care; Usual care (standard post discharge care without intensified attendance at
cardiology or HF disease management clinic, or home visiting).

Telemonitoring; Telemonitoring (digital/broadband/satellite/wireless or Bluetooth
transmission of physiological or other non-invasive data)

- All-cause mortality at during study (Dichotomous) CRITICAL

- Quality of life at during study (Continuous) CRITICAL

- All-cause hospitalisation at during study (Dichotomous) CRITICAL

- Adherence to intervention at during study (Dichotomous) IMPORTANT

Systematic Review
RCT

Patient
Cluster

Not permitted

None
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study

Other inclusions

Other exclusions

Population
stratification

Reasons for
stratification

Sensitivity/other

analysis

Subgroup
analyses if there
is heterogeneity

Search criteria

Intervention must be scheduled (as opposed to on an 'as needed' basis)
Intervention must be initiated by a healthcare professional (medical, nursing, social
work, pharmacist)

Intervention must be delivered as the only aftercare intervention, without protocol-
driven home visits or intensified follow-up

Intervention must be targeted at the person (not caregivers)

Primary purpose of intervention is education/information-giving

Previous exposure to telemonitoring or structured telephone support for the usual care
or intervention arms prior to start of study

Intervention group visited at home by specialist heart failure healthcare professional or
study personnel for the purpose of education or clinical assessment (other than as an
initiation visit to set up equipment)

Mixed

Recent admission
Community

Patients with a recent acute admission may respond differently to telemonitoring
compared with patients recruited in an outpatient clinic or community care setting.

General analysis as per methods in Cochrane review

- Age (Not applicable; Not stated / Unclear; < 70 years; >= 70 years);

- Technology (Not applicable; Not stated / Unclear; Telephone calls; Videophone;
Interactive voice response; Complex clinical telemonitoring)

- Intensity (Office hours; 24/7)

- Publication year (pre 2000; 2000-2007; 2008 onwards)

- Focus of telephone support (Clinical monitoring; Self-management education)

Databases: The databases to be searched are Medline, Embase, The Cochrane Library.
Date limits for search: Update of Cochrane review search conducted in January 2015.
Language: English only.

A.12 Multi-Disciplinary Teams

Table 20: Review protocol: MDTs in HF

Review question

Guideline
condition and its
definition

Objectives

Review
population

What competencies should be present in the multidisciplinary teams involved in the
outpatient or community-based care of people with heart failure?

Chronic heart failure. Definition: People diagnosed with heart failure, who are in a
community or outpatient setting.

To establish the competencies that should be present in the multidisciplinary teams
(MDTs) involved in the outpatient or community-based care of people with heart
failure. Studies may not specify the composition of an MDT in terms of competencies,
but instead be designed to investigate the impact of an MDT or MDT intervention on
patient outcomes. The competencies of the skilled professionals in studies showing a
benefit of MDTs will be used to draw conclusions about the competencies that MDTs in
heart failure should have, to enable MDTs to provide high quality care to patients and
improve patient outcomes. The review will also consider the way in which effective
MDTs deliver care to the broad spectrum of patients with heart failure, including the
effectiveness of MDT-based interventions in different heart failure risk groups.

People diagnosed with heart failure in a community or outpatient setting that is
applicable to UK practice.
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Review question

Interventions and
comparators:
generic/class;
specific/drug

(All interventions
will be compared
with each other,

unless otherwise
stated)

Outcomes

Study design

Unit of
randomisation

Crossover study
Minimum
duration of study
Other inclusions

Other exclusions

Population
stratification

Reasons for
stratification

Sensitivity/other
analysis

What competencies should be present in the multidisciplinary teams involved in the
outpatient or community-based care of people with heart failure?

Adults (aged 18 years and over)
Line of therapy not an inclusion criterion

Multidisciplinary team; MDT
Multidisciplinary team; Nurse
Multidisciplinary team; Palliative care
Multidisciplinary team; Pharmacist
Usual care; Clinic

Usual care; Primary care

- Mortality at during study (Time to event) CRITICAL

- Quality of life at 12 months (Continuous) CRITICAL

- Unplanned hospitalisation (all-cause) at during study (Count rate) CRITICAL
- Dying in preferred place at 12 months (Dichotomous) IMPORTANT

- Medicine optimisation/adherence at 12 months (Dichotomous) IMPORTANT
- Adverse events - hypotension at 12 months (Dichotomous) IMPORTANT

- Adverse events - hyperkalaemia at 12 months (Dichotomous) IMPORTANT

- Adverse events - renal function at 12 months (Continuous) IMPORTANT

- Patient and carer experience at 12 months (Continuous) IMPORTANT

Systematic Review
RCT

Patient
Cluster

Not permitted

None

Clear description of collaborative working between professions/disciplines

Intervention started during a hospital admission for heart failure and did not include
the delivery of at least one face to face meeting after discharge

Intervention included the delivery of fewer than two face to face meetings (on average)
Intervention covered elsewhere in guideline

Primary purpose of intervention is education/information-giving

Comparator (usual care) likely to differ significantly to care in NHS (including study in US
or non-OECD country)

Last outcome measure less than 3 months after intervention commenced

Mixed
Higher risk
Lower risk

Higher risk patients (including patients with a recent hospital admission due to HF,
newly diagnosed patients, patients with severe and/or unresponsive disease, or
patients requiring medicine titration, device implantation or other surgical intervention)
may derive greater benefit from MDTs than patients recruited in an outpatient clinic or
community care setting (lower risk).

For dichotomous and continuous outcomes where a study reports multiple time points,
the latest time point will be extracted.

The results will be presented separately depending on the length of intervention (short:
<= 3 months; mid: > 3 months, <= 6 months; long: > 6 months). Where study length
varied due to the needs of the patient, the shortest duration of protocol was used. The
results will also be presented separately depending on the type of MDT used.

Where all-cause mortality is not reported but data on CV mortality is reported, the CV
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Review question

Subgroup
analyses if there
is heterogeneity

Search criteria

What competencies should be present in the multidisciplinary teams involved in the
outpatient or community-based care of people with heart failure?

mortality data will be extracted but will not be pooled with the all-cause data.

Where unplanned hospitalisation data is not reported but data on HF-related
unplanned hospitalisation is reported, the HF-related data will be extracted but will not
be pooled with the all-cause data.

Where quality of life is not reported but data showing change in NYHA class is reported,
the data on change in NYHA class will be extracted.

None

Databases: The databases to be searched are Medline, Embase, The Cochrane Library.
Date limits for search: None.
Language: English only.

A.13 Transition between heart failure care settings

Table 21: Review protocol: Transitions in HF care

Review question

Objective

Population and
setting

Context

What are the experiences and preferences of staff and patients during transition
between different heart failure care settings (including primary, secondary and
community care)?

Often, after a period of intense management by specialists as outpatients in secondary
care, stabilised heart failure patients are discharged to on-going management in
primary care. The care pathway in chronic heart failure also often includes community
heart failure nurses and heart failure pharmacists, community multi-disciplinary
meetings, rapid access back to outpatient specialist care, and use of hospital at home
for fluid overload as appropriate. Transitions between care settings and services are
significant points at which heart failure patients are particularly vulnerable to loss of
continuity.

The aim of this review is to explore patient and staff experiences and preferences
regarding transition and continuity of care at the interface of different care settings in
heart failure. This may enable the identification of barriers (where the problems are)
and facilitators (examples of good practice) to continuity of care when transitioning
between heart failure care settings.

While the heart failure pathway may often also include use of end of life care pathways
and advance care planning, these will not be considered in this review as they are
covered by separate review questions around palliative care.

Patients with heart failure in a primary care, outpatient or community setting.

Studies of patients who are currently hospitalised that relate to their experiences
during hospitalisation will not be included. Similarly, studies of inpatient healthcare
staff views regarding inpatient care will not be included.

Both patient views and healthcare staff views will be considered.

Any description of patient or staff member experiences or preferences regarding
transition and continuity of care at the interface of different care settings.

For example:
Patient experiences/preferences:

After an intense and protracted period of care by specialist (after diagnosis or an acute
event), being discharged to primary care can make some patients feel anxious as they
still feel vulnerable but are unable to contact their specialist team and they are
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Review question

Exclusions

Search strategy

Review strategy

What are the experiences and preferences of staff and patients during transition
between different heart failure care settings (including primary, secondary and
community care)?

uncertain that their GP will understand their management

Patients psychological needs and continuing rehabilitation needs at the point of
transition are often not addressed

Support, information and reassurance about the quality and continuity of care
(including managing patient expectations about models of care from the outset) may
help patients cope with the uncertainty

Enabling patients to have direct access to their specialist team after discharge may
improve patients’ experience of their care
Different models of care may be more or less preferable to patients

Patients may feel that their educational needs, i.e. the specifics of their condition and
its management, may not have been addressed

Staff experiences/preferences:

Some generalist primary care staff may experience practical barriers to referral from
primary care to rapid access HF clinics (for example, blocking by NHS administration)

Some generalist primary care staff may lack confidence to manage CHF patients in
primary care, whether due to a lack of time or expertise

Communication and knowledge transfer between generalist primary care and specialist
teams could be improved

Findings that may be found:

Communication — between providers and patients
Variability in care

Responsibility of care/clinical responsibility
Access to support services/specialist services
Access to patient records

Decision making

Information and support provision

Follow-up care process

Care-seeking

Papers that do not do a qualitative analysis of the results will be excluded (for example,
papers that only make quantitative claims (eg 75% were satisfied with their experience)
based on survey results, without analysing the free text responses to the open
questions).

Studies conducted in non-OECD countries or the US will be excluded, given the
substantial differences in service configuration likely in such countries.

The databases to be searched are Medline, Embase, The Cochrane Library, CINAHL,
PsychINFO

Studies will be restricted to English language only.

No date limits.

Study designs to be considered:

Qualitative studies (for example, interviews, focus groups, observations)
Review strategy:

Population size and directness:

No minimum sample size

Studies with indirect populations will not be considered [for example, studies in heart
failure in an acute setting, in other cardiac conditions or in mixed populations]

Appraisal of methodological quality
The methodological quality of each study will be assessed using NGC modified NICE
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Review question

What are the experiences and preferences of staff and patients during transition
between different heart failure care settings (including primary, secondary and
community care)?

checklists and the quality of the body of evidence as a whole will be assessed by a
GRADE CerQual approach for each review finding.

Data synthesis

Synthesis of qualitative research: thematic analysis — information synthesised into main
review findings. Results presented in a detailed narrative (with accompanying diagrams
if appropriate) and in table format with summary statements of main review findings.

A.14 Communication needs regarding diagnosis and prognosis

Table 22: Review protocol: communication needs

Review question

Objective

Population and
setting

Context

What are the information and support needs to be considered when communicating a
diagnosis and consequent prognosis, to people with heart failure, their families and
carers?

A diagnosis of heart failure often carries a poor prognosis due to the chronic
progressive nature of the condition, with high rates of mortality and significant
morbidity. A number of qualitative studies have found that a substantial proportion of
patients with a diagnosis of heart failure do not understand the nature and seriousness
of their condition, in part due to a lack of information supplied by healthcare providers
and use of poorly understood terminology.

The aim of this review is to identify the information and support needs of people with
heart failure, their families and carers, when healthcare professionals are
communicating a diagnosis and prognosis.

Patients with heart failure in a primary care, outpatient or community setting.
Studies that relate to patient/staff experiences of communication regarding diagnosis
or prognosis that occur during a patient’s hospitalisation for heart failure will be
included, where the issues identified are also relevant to communication in the
community/outpatient setting.

Patient, family and carer information and support needs will be considered.
Any description of support and information needs of patients, families or carers relating

to communication of a diagnosis or the prognosis of heart failure. Views can be
provided by patients, families, carers or healthcare staff.

For example:

Patients may feel that they lack basic information about their condition

Patients may not be provided with written information about their condition, which
limits their ability to learn more about and fully understand their condition in their own
time

Patients may feel that doctors shy away from providing honest information about
prognosis, with little recognition that heart failure usually continues to deteriorate and
that end-stage heart failure is a terminal illness. Patients may appreciate an honest,
two-way dialogue. However, some patients may not want to know their prognosis at
the diagnosis stage.

Patients may feel that they are not involved in decision-making and are given little
information about their treatment options

Patients may have questions they feel unable to able to ask their doctors

A diagnosis of heart failure can have a significant psychological impact on patients, and
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Review question

Exclusions

Search strategy

Review strategy

What are the information and support needs to be considered when communicating a
diagnosis and consequent prognosis, to people with heart failure, their families and
carers?

this may not be appreciated or managed appropriately by healthcare staff. Patients
may require help or advice on how to access the tools, support and resources they
need (“signposting”), to set them up to live their life well. Patients may also need more
information and encouragement to self-manage their condition. The MDT may plan a
very important role here.

Information provision should be tailored to the patient preferences with regard to
format (written, verbal, web/apps etc) and level of detail. Information provision should
also be sensitive to cultural differences, language barriers, and patient comorbidies
(other aspects of the patient’s health may be causing them greater problems than their
heart failure).

The phraseology heart failure has negative connotations and some patients may be
particularly sensitive to the language and terminology.

Findings that may be found:
Honestly/frankness about prognosis
Ability to ask questions

Sensitivity

Emotional/psychological support
Written/tailored information
Involvement in decision-making

Papers that do not do a qualitative analysis of the results will be excluded (for example,
papers that only make quantitative claims (eg 75% were satisfied with their experience)
based on survey results, without analysing the free text responses to the open
questions).

Studies conducted outside the UK will be excluded given the cultural & linguistic
differences in communication preferences (unless there is insufficient UK data in which
case data from OECD countries excluding the US will be considered, followed by data
from any other country).

Studies conducted over 15 years ago will be excluded given the changes in patient
communication preferences and expectations over time and the advent of patient
centred-care (unless there is insufficient recent data).

The databases to be searched are Medline, Embase, The Cochrane Library, CINAHL,
PsychINFO

Studies will be restricted to English language only.

Limit to last 15 years.

Study designs to be considered:

Qualitative studies (for example, interviews, focus groups, observations)

Review strategy:

Population size and directness:

No minimum sample size

Studies with indirect populations will not be considered [for example, studies in other
cardiac conditions or in mixed populations]

Appraisal of methodological quality

The methodological quality of each study will be assessed using NGC modified NICE
checklists and the quality of the body of evidence as a whole will be assessed by a
GRADE CerQual approach for each review finding.

Data synthesis

Synthesis of qualitative research: thematic analysis — information synthesised into main
review findings. Results presented in a detailed narrative (with accompanying diagrams
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What are the information and support needs to be considered when communicating a
diagnosis and consequent prognosis, to people with heart failure, their families and
Review question  carers?

if appropriate) and in table format with summary statements of main review findings.

A.15 Diuretics in advanced heart failure

Table 23: Review protocol: Diuretics in advanced heart failure

Which route of administration of diuretics (intravenous (IV), subcutaneous or oral) is
most clinically and cost effective in people with advanced heart failure who are in the
Review question  community, including patients receiving palliative care?

Guideline Chronic heart failure. Definition: People diagnosed with heart failure, who are in a
condition and its community or outpatient setting.

definition

Objectives Diuretics provide symptomatic relief, particularly in the presence of oedema, and are a

key part of managing patients with advanced heart failure.

For many advanced heart failure patients, some of whom may be approaching the end
of their life, the focus of treatment may shift to symptom relief, admission avoidance,
maintaining quality of life and minimising discomfort. These patients may become less
responsive to conventional oral doses of loop diuretics and resistance may occur.

IV diuretics may be more effective than oral and subcutaneous diuretics in managing
symptoms, but they are invasive, may not be feasible in very unwell patients, and are
more costly to administer as they require delivery by healthcare professionals.
Traditionally, administration of IV diuretics has required admission to hospital for at
least several days.

Subcutaneous diuretics may be more effective than oral diuretics but also require
delivery by healthcare professionals.

The aim of this review is to compare the effectiveness of IV, subcutaneous and oral
diuretics, in patients with advanced heart failure who are in the community.

Review People diagnosed with advanced heart failure. Patients may be living in a community

population residential facility (care home), at home or in a hospice.
These patients will typically have experienced a recent drop in their NYHA class, have
fluid overload/oedema that is no longer well controlled by oral diuretics, and have a
series of recent hospital admissions. Patients may be receiving palliative care services.
Studies of diuretics delivered to ambulatory patients will be included regardless of
whether the patient is at home or in an outpatient setting (for example, a “diuretic
lounge”).
Studies will also be included where a patient has been admitted to hospital, if that
admission is solely for the purposes of administration of IV diuretics and the patient is
not acutely unwell. Community administration of IV diuretics is not widespread and
usually patients require hospital admission just to enable their administration. The
relative effectiveness of IV diuretics in these patients is not expected to differ between
settings, and so any evidence in such patients will be informative for this review.
Studies where diuretics are delivered during a patient’s admission for an acute
decompensation will be excluded.

Adults (aged 18 years and over)
Line of therapy not an inclusion criterion

Interventions and IV diuretics (furosemide or torsemide) (continuous or bolus) + oral
comparators: metolazone/thiazides
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Review question

generic/class;
specific/drug

(All interventions
will be compared
with each other,

unless otherwise
stated)

Outcomes

Study design

Unit of
randomisation

Crossover study
Minimum
duration of study
Other exclusions

Sensitivity/other
analysis

Subgroup
analyses if there
is heterogeneity

Search criteria

Which route of administration of diuretics (intravenous (IV), subcutaneous or oral) is
most clinically and cost effective in people with advanced heart failure who are in the
community, including patients receiving palliative care?

IV diuretics (furosemide or torsemide) (continuous or bolus) alone
Subcutaneous diuretics (furosemide or torsemide) +/- oral metolazone/thiazides
Oral diuretics (bumetanide or furosomide and/or metolazone/thiazides).
Thiazides are limited to:

Bendroflumethiazide (Bendrofluazide)

Cyclopenthiazide

Chlorthalidone / Chlortalidone

Indapamide

Xipamide

Metolazone

Classes will be compared with each other, and different drugs and doses will be
combined in each class. Any intraclass comparisons will be excluded as the focus of the
review is on the class effects of different modes of administration.

The intervention must be repeated and regular (administered for more than three
consecutive days).

- Quality of life at 2 weeks & 4 weeks (Continuous) CRITICAL

- Unplanned hospitalization at 2 weeks & 4 weeks (Count rate) CRITICAL

- Unplanned hospitalization at 2 weeks & 4 weeks (Number of bed days) CRITICAL

- Change in dyspnoea (for example, patient questionnaire VAS) at 2 weeks & 4 weeks
(Continuous) IMPORTANT

- Weight change / change in oedema at 2 weeks & 4 weeks (Continuous) IMPORTANT
- Change in NYHA class at 2 weeks & 4 weeks (Continuous) IMPORTANT

- Patient and carer satisfaction 2 weeks & 4 weeks (Continuous) IMPORTANT

- Time to death (survival) during study (Time-to-event) IMPORTANT

- Successful administration of intervention during study (Dichotomous) IMPORTANT
Systematic Review

RCT

Patient

Not permitted
No

None

For dichotomous and continuous outcomes where a study reports multiple time points,
the closest time point to the specified time point will be extracted. Data will not be
extracted if it is collected more than 1 month after delivery of the intervention. Shorter
term time points will also be extracted if reported in the studies but may be
downgraded for indirectness in consultation with the GC.

Where unplanned hospitalisation data is not reported but data on HF-related
unplanned hospitalisation is reported, the HF-related data will be extracted but will not
be pooled with the all-cause data.

None

Databases: The databases to be searched are Medline, Embase, The Cochrane Library.
Date limits for search: None
Language: English
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Domiciliary oxygen therapy in people with advanced heart failure

Table 24: Review protocol: Domiciliary oxygen therapy in advanced heart failure

Review question

Guideline condition
and its definition

Objectives

Review population

Interventions and
comparators:
generic/class;
specific/drug

(All interventions
will be compared
with each other,
unless otherwise
stated)

Outcomes

Study design

Unit of
randomisation

Crossover study

Minimum duration
of study

Other exclusions

What is the effectiveness of domiciliary oxygen therapy in people with advanced heart
failure (HF)?

Chronic heart failure. Definition: People diagnosed with heart failure, who are in a
community or outpatient setting.

The objective of this review is to establish whether there is any value in prescribing
oxygen to people with advanced heart failure, and in particular whether oxygen results in
an improvement of patient symptoms (particularly breathlessness). This review will
consider whether oxygen therapy may be valuable in patients with advanced heart failure
who do not have hypoxaemia, and is not limited to the last days of life.

Adults (aged 18 years and over) with advanced heart failure (whether living in a care
home (community residential facility), at home or in a hospice)

Adults (aged 18 years and over)
Line of therapy not an inclusion criterion

Domiciliary oxygen therapy ; repeated long term use (daily availability)
Domiciliary oxygen therapy ; repeated long term use (night time use)
No oxygen therapy; Medical air

No oxygen therapy; Handheld fan

No oxygen therapy; No treatment

- Quality of life at 2 weeks (Continuous) CRITICAL

- Unplanned hospitalisation at 4 weeks (Dichotomous) CRITICAL

- Unplanned hospitalisation at 4 weeks (Continuous) CRITICAL

- Change in dyspnea at 2 weeks (Continuous) CRITICAL

- Patient and carer satisfaction at 2 weeks (Continuous) CRITICAL

- Change in exercise capacity at 2 weeks (Continuous) IMPORTANT
- Change in NYHA class at 2 weeks (Continuous) IMPORTANT

Systematic Review
RCT

Patient

Not permitted

None

Studies in patients who have hypoxemia and who meet existing NICE criteria for oxygen
therapy (for example, under CG101 or NG31), unless such patients make up <30% of the
trial participants.

© NICE 2018. All rights reserved. Subject to Notice of rights.

39



A.17

Guideline short title

Contents

Sensitivity/other
analysis

Subgroup analyses
if there is
heterogeneity

Search criteria

Patients who are on non-invasive ventilation

For dichotomous and continuous outcomes where a study reports multiple time points,
the closest time point to the specified time point will be extracted. Where unplanned
hospitalisation data is not reported but data on HF-related unplanned hospitalisation is
reported, the HF-related data will be extracted.

None

Databases: Medline, Embase, The Cochrane Library
Date limits for search: None
Language: English

Discussing Implantable Cardioverter Defibrillator (ICD) deactivation

Table 25: Review protocol: Discussing ICD deactivation

Review question

Objective

Population and
setting

Context

What criteria should determine when to discuss defibrillator deactivation?

The benefit of implantable cardiac defibrillators (ICDs) in patients with cardiac
conditions including heart failure is well documented. However, aging and the burdens
of progressive heart failure or the development of other life limiting conditions such as
cancer or dementia may begin to raise questions on the continuing benefit of ICD
therapy. Defibrillation can cause physical discomfort and emotional distress to the
patient, and also cause emotional distress to their families. Healthcare professionals
should consider withdrawal of non-contributory therapies and the distress caused by
resuscitation measures in those near the end of life with a progressive and irreversible
decline in their condition.

However, initiating a conversation with a patient about deactivation is challenging and
the most appropriate timing of that discussion is often unclear. The aim of this review is
to understand the views of patients, family, carers and healthcare staff regarding the
timing of discussions about the deactivation of ICDs. This should inform the
development of criteria for considering when it might be appropriate for healthcare
staff to initiate such a conversation with their patients.

Patients with heart failure in a primary care, outpatient or community setting.

Studies that relate to patient/staff experiences of communication regarding
deactivation of ICDs that occur during a patient’s hospitalisation for heart failure will be
included, where the issues identified are also relevant to the community/outpatient
setting.

Any description of patient, family, carer or healthcare staff experiences or preferences
relating to the timing of discussions regarding the deactivation of an ICD.

For example:

Patients

Patients may find a conversation about ICD deactivation difficult and unexpected,
especially if the possibility of deactivation was not mentioned at the time of
implantation.

Patients may not feel like they have sufficient support and information to participate in
the decision making process and may not understand what ICD deactivation means for
their prognosis or future treatment.
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Review question

Exclusions

Search strategy

Review strategy

What criteria should determine when to discuss defibrillator deactivation?
Patients may feel like they are being ‘abandoned’ or that their trusted healthcare
professionals are not ‘doing all they can’ to best treat their condition.

Patients may feel like they lack sufficient psychological and emotional support to come
to terms with a revised prognosis.

Family, carers and healthcare staff

Bereaved relatives and healthcare professionals may describe witnessing the distressing
effects of inappropriate ICD activity in terminally ill patients.

Healthcare professionals may feel reluctant to raise the challenging issue with patients
and their families, particularly if there are concerns that the patient lacks capacity to
make an informed decision.

Themes that may be found:

Informed consent

Importance of advanced care planning

Open, sensitive two-way communication at all stages of pathway
Emotional/psychological support

Written/personalised information

Shared decision-making

Importance of multidisciplinary team approach

Papers that do not do a qualitative analysis of the results will be excluded (for example,
papers that only make quantitative claims (eg 75% were satisfied with their experience)
based on survey results, without analysing the free text responses to the open
questions).

Studies conducted outside the UK will be excluded given the cultural & linguistic
differences in communication preferences (unless there is insufficient UK data, in which
case data from OECD countries excluding the US will be considered first, after which
data from any country will be considered if data remains insufficient).

Studies conducted over 15 years ago will be excluded given the changes in patient
communication preferences and expectations over time and the advent of patient
centred-care.

The databases to be searched are Medline, Embase, The Cochrane Library, CINAHL,
PsychINFO

Studies will be restricted to English language only.

Limit to last 15 years.

Study designs to be considered:

Qualitative studies (for example, interviews, focus groups, observations)

Review strategy:

Population size and directness:

No minimum sample size

Studies with indirect populations will not be considered [for example, studies in other
cardiac conditions or in mixed populations]

Appraisal of methodological quality

The methodological quality of each study will be assessed using NGC modified NICE
checklists and the quality of the body of evidence as a whole will be assessed by a
GRADE CerQual approach for each review finding.

Data synthesis

Synthesis of qualitative research: thematic analysis — information synthesised into main
review findings. Results presented in a detailed narrative (with accompanying diagrams
if appropriate) and in table format with summary statements of main review findings.
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A.18 Identifying patients with an increased risk of mortality

Table 26: Review protocol: Risk tools for 1 year mortality in HF
In adults with heart failure, which validated risk tools best identify patients who are
Review question  at increased risk of mortality in the short term (up to 1 year)?

Objectives To determine which prognostic risk tools are the most accurate at predicting patient
mortality, to support decisions about involvement of palliative care services and the use
of palliative care processes.

Population People with heart failure in an acute, community or outpatient setting.

The results will be stratified based on the setting in which the tools were validated in
the study (admitted versus recently discharged versus community).

Index tests (risk Validated risk tools identified in the literature

assessment tools)

Outcomes Mortality (all-cause at up to 1 year)

Statistical Area under the ROC curve

measures Sensitivity, specificity, negative predictive value, positive predictive value

Other statistical measures eg measures of calibration

Study design Prospective cohort studies

Retrospective cohort studies will be included only if insufficient prospective cohort
studies are identified

Other exclusions Studies reporting on tools that are not validated in a separate cohort to the derivation
cohort.

Studies with less than 500 participants.
Search Strategy Databases: The databases to be searched are Medline, Embase and the Cochrane
Library.
Date limits for search: None
Language: English only
Review Strategy Subgroups (to be investigated if heterogeneity is identified):
HFREF and HFPEF

Appraisal of methodological quality:
The methodological quality of each study will be assessed using the PROBAST checklist.

Synthesis of data:

Prognostic meta-analysis will be conducted where appropriate using hierarchical
methods.

The validation may be conducted by the same study authors or it may be independent,
with greater weight placed on studies with independent validation.
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Appendix B: Health economic review protocol

Table 27: Health economic review protocol

Review
question

Objectives

Search
criteria

Search
strategy

Review
strategy

All questions — health economic evidence

To identify economic studies relevant to any of the review questions.

e Populations, interventions and comparators must be as specified in the individual review
protocol above.

e Studies must be of a relevant economic study design (cost-utility analysis, cost-effectiveness
analysis, cost-benefit analysis, cost-consequences analysis, comparative cost analysis).

e Studies must not be a letter, editorial or commentary, or a review of economic evaluations.
(Recent reviews will be ordered although not reviewed. The bibliographies will be checked
for relevant studies, which will then be ordered.)

e Unpublished reports will not be considered unless submitted as part of a call for evidence.
e Studies must be in English.

An economic study search will be undertaken using population-specific terms and an economic
study filter — see Appendix G [in the Full guideline]. For questions being updated from the
previous guidelines, the search will be run from the previous guideline (CG5 or CG108) cut-off
date (2002 or October 2009, respectively). Literature for any new questions introduced in this
update will be searched from 2001.

Studies not meeting any of the search criteria above will be excluded. Studies published before
2001 will be excluded. Abstract-only studies and studies from non-OECD countries or the USA
will also be excluded.

Studies published after 2001 that were included in the previous guidelines will be re-assessed
for inclusion and may be included or selectively excluded based on their relevance to the
questions covered in this update and whether more applicable evidence is identified.

Each remaining study will be assessed for applicability and methodological limitations using
the NICE economic evaluation checklist which can be found in Appendix G of the 2012 NICE
guidelines manual.1%%

Inclusion and exclusion criteria

o If a study is rated as both ‘Directly applicable’ and with ‘Minor limitations’ then it will be
included in the guideline. An economic evidence table will be completed and it will be
included in the economic evidence profile.

o If a study is rated as either ‘Not applicable’ or with ‘Very serious limitations’ then it will
usually be excluded from the guideline. If it is excluded then an economic evidence table will
not be completed and it will not be included in the economic evidence profile.

o If a study is rated as ‘Partially applicable’, with ‘Potentially serious limitations’ or both then
there is discretion over whether it should be included.

Where there is discretion

The health economist will make a decision based on the relative applicability and quality of the
available evidence for that question, in discussion with the Committee if required. The
ultimate aim is to include economic studies that are helpful for decision-making in the context
of the guideline and the current NHS setting. If several studies are considered of sufficiently
high applicability and methodological quality that they could all be included, then the health
economist, in discussion with the Committee if required, may decide to include only the most
applicable studies and to selectively exclude the remaining studies. All studies excluded on the
basis of applicability or methodological limitations will be listed with explanation as excluded

© NICE 2018. All rights reserved. Subject to Notice of rights.

44



Guideline short title
Health economic review protocol

economic studies in Appendix M.

The health economist will be guided by the following hierarchies.

Setting:

e UK NHS (most applicable).

e OECD countries with predominantly public health insurance systems (for example, France,
Germany, Sweden).

e OECD countries with predominantly private health insurance systems (for example,
Switzerland).

e Studies set in non-OECD countries or in the USA will have been excluded before being
assessed for applicability and methodological limitations.

Economic study type:

o Cost-utility analysis (most applicable).

e Other type of full economic evaluation (cost-benefit analysis, cost-effectiveness analysis,
cost-consequences analysis).

e Comparative cost analysis.

e Non-comparative cost analyses including cost-of-illness studies will have been excluded
before being assessed for applicability and methodological limitations.

Year of analysis:

e The more recent the study, the more applicable it will be.

o Studies published in 2001 or later that were included in the previous guidelines but that

depend on unit costs and resource data entirely or predominantly from before 2001 will be
rated as ‘Not applicable’.

o Studies published before 2001 will be excluded.
Quality and relevance of effectiveness data used in the economic analysis:

e The more closely the clinical effectiveness data used in the economic analysis matches with
the outcomes of the studies included in the clinical review the more useful the analysis will
be for decision-making in the guideline.
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Appendix C: Clinical study selection

Figure 1: Flow diagram of clinical article selection for the review of BNP and NT-proBNP in
diagnosing chronic heart failure

Records identified through database Additional records identified through
searching, n = 4756 other sources, n = 14(from CG108)

Records screened, n = 4770

Records excluded, n =
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Full-text articles assessed for
eligibility, n = 127

A 4 v

6udies included in review \ ﬂjdies excluded from review, n = 11A

e General population n=8

e Atrial fibrillation n=0 Reasons for exclusion: (see exclusion
e  Chronic kidney disease lists)
n=1
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Figure 2: Flow chart of clinical study selection for the review of cMRI versus Echo in HF
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Figure 3: Flow chart of clinical study selection for the review of salt and fluid restriction

Records identified through database Additional records identified through
searching, n=270 other sources, n=0
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Figure 4: Flow chart of clinical study selection for the review of beta-blockers vs placebo in
people with CHF and atrial fibrillation

Records identified through database Additional records identified through
searching, n=4565 other sources, n=0
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Figure 5: Flow chart of clinical study selection for the review of mineralocorticoid receptor
antagonists for heart failure
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Figure 6: Flow chart of clinical study selection for the review of iron supplementation for iron
deficiency in heart failure
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Figure 7: Flow chart of clinical study selection for the review of pharmaceuticals in CKD
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Figure 8: Flow chart of clinical study selection for the review of coronary revascularization in
people with heart failure
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Figure 9: Flow chart of clinical study selection for the review of home-based versus centre-based
rehabilitation
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Figure 10: Flow chart of clinical study selection for the review of monitoring
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Figure 11: Flow chart of clinical study selection for the review of telemonitoring for chronic heart

failure
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Figure 12: Flow chart of clinical study selection for the review of MDTs
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Figure 13: Flow chart of clinical article selection for the review of transition
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Figure 14: Flow chart of qualitative study selection for the review of communication needs
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Figure 15: Flow chart of clinical study selection for the review of diuretics in advanced heart

failure
Records identified through database Additional records identified through
searching, n=2295 other sources, n=0
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Figure 16: Flow chart of clinical study selection for the review of domiciliary oxygen therapy in
advanced heart failure
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Figure 17: Flow chart of qualitative study selection for the review of discussing ICD deactivation
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Figure 18: Flow chart of clinical article selection for the review of: In adults with heart failure,
which validated risk tools best identify patients with heart failure who are at increased
risk of mortality in the short term (up to 1 year)?
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Appendix D: Health economic study selection

Figure 19: Flow chart of economic study selection for the guideline
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Reasons for exclusion:

ksee Appendix | )

\ 4

[Papers excluded, n=3 \

(3 studies)

Studies excluded by
review:

e Beta —blockers =0

e MRAs=0

e Revascularisation =0
e cMRI=0

e Salt & fluid =0

e MDT =0/1

e Iron=0

e CKD=0

e Transition =0

e NP monitoring =0
e Telemonitoring = 3
e Oxygen=0

e BNP diagnosis =0
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see Appendix |

- J

* Non-relevant population, intervention, comparison, design or setting; non-English language
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1 Appendix E: Forest plots

2 E.1 BNP and NT-proBNP in diagnosing heart failure

3 E.1.1 General population
4 E1.1.1 BNP

Figure 20: Sensitivity and specificity of index test BNP in people with suspected heart failure

Study TP FP FN TN Threshold (pg/mL) Sensitivity (95% CI) Specificity (95% CI) Sensitivity (95% CI)  Specificity (95% CI)
Zaphiriou 2005 - 30 97 129 5 70 30.0 0.95[0.89, 0.98] 0.35[0.29, 0.42] = -

Zaphiriou 2005 - 65 89 85 13 113 65.0 0.87[0.79, 0.93] 0.57[0.50, 0.64] - -

Cowie 1997 30 12 1 63 77.0 0.97 [0.83, 1.00] 0.84[0.74, 0.91] —= —&
Zaphiriou 2005 - 100 80 56 21 143 100.0 0.79[0.70, 0.87] 0.72[0.65, 0.78] - -
O'Shea 2012 23 2 26 23 178.0 0.47[0.33, 0.62] 0.92[0.74, 0.99] —— —&
Kelder 2011 - Centaur 400 3 0 48 121 400.0 0.06 [0.01, 0.16] 1.00 [0.97, 1.00] = u
Kelder 2011 - Axsym 400 5 0 46 121 400.0 0.10[0.03, 0.21] 1.00[0.97, 1.00] :"_: P— 'F

0 02040608 10 0204 06 08 1

5 E.1.1.2 NT-pro BNP (all thresholds)

Figure 21: Sensitivity and specificity of index test NT-pro BNP in people with suspected heart

failure
Study TP FP FN TN Threshold (pg/mL) Sensitivity (95% Cl) Specificity (95% Cl) Sensitivity (95% Cl)  Specificity (95% CI)
Verdu 2012 - age specific 52 50 0 118 1.00[0.93, 1.00] 0.70[0.683, 0.77] - -
Nielsen 2004 - Women - 67 34 78 0 29 67.0 1.00 [0.90, 1.00] 0.27 [0.19, 0.37] —= -
Nielsen 2004 - Men - 76 47 40 0 59 76.0 1.00[0.92, 1.00] 0.60 [0.49, 0.69] —a —
Nielsen 2004 - Men - 93 45 33 2 66 93.0 0.96 [0.85, 0.99] 0.67 [0.56, 0.76] —= —
Taylor 2016 - 125 75 125 14 90 125.0 0.84[0.75, 0.91] 0.42[0.35, 0.49] —& =
Zaphiriou 2005 - 125 101 128 2 71 125.0 0.98[0.93, 1.00] 0.36 [0.29, 0.43] - -
Verdu 2012 - 125 52 57 0 111 125.0 1.00[0.93, 1.00] 0.66 [0.58, 0.73] - -
Nielsen 2004 - Women 144 32 33 2 74 144.0 0.94 [0.80, 0.99] 0.69 [0.59, 0.78] —= —a
Nielsen 2004 - Men - 152 42 21 5 78 152.0 0.89[0.77, 0.96] 0.79 [0.69, 0.86] — —
Zaphiriou 2005 - 166 99 113 4 86 166.0 0.96 [0.90, 0.99] 0.43[0.36, 0.50] - -
Nielsen 2004 - Women 220 31 17 3 90 220.0 0.91[0.76, 0.98] 0.84[0.76, 0.90] —= -
Taylor 2016 - 280 59 66 30 149 280.0 0.66 [0.55, 0.76] 0.69 [0.63, 0.75] —= -
Zaphiriou 2005 - 280 92 75 11 124 280.0 0.89[0.82, 0.95] 0.62 [0.55, 0.69] = -
Verdu 2012 - 280 52 20 0 148 280.0 1.00[0.93, 1.00] 0.88 [0.82, 0.93] - e
Taylor 2016 - 400 52 45 37 170 400.0 0.58 [0.47, 0.69] 0.79[0.73, 0.84] — -
Zaphiriou 2005 - 400 87 62 16 137 400.0 0.84[0.76, 0.91] 0.69[0.62, 0.75] - -
Verdu 2012 - 400 46 17 6 151 400.0 0.88[0.77, 0.96] 0.90 [0.84, 0.94] —= =
Kelder 2011 - NT 2000 1 0 50 121 2000.0 0.02 [0.00, 0.10] 1.00[0.97, 1.00] M=, ' ' ' u

00204060810 02040608 1

6 E.1.1.3 NT-pro BNP (at a threshold of 125 pg/ml)

Figure 22: Sensitivity and specificity of index test NT-pro BNP in people with suspected heart

failure
Study TP FP FN TN Sensitivity (95% Cl) Specificity (95% Cl) Sensitivity (95% Cl)  Specificity (95% CI)
Taylor 2016 - 125 75 125 14 90 0.84[0.75, 0.91] 0.421[0.35, 0.49] - -
Verdu 2012 - 125 52 57 0 111 1.00 [0.93, 1.00] 0.66 [0.58, 0.73] - -
Zaphiriou 2005 - 125 101 128 2 71 0.98 [0.93, 1.00] 0.36[0.29,0.43] |_, . .

0 0.2 0.4 0.6 0.8 1

%02 04 06 08 1
7 E.1.1.4 NT-pro BNP (at a threshold of 280 pg/ml)

Figure 23: Sensitivity and specificity of index test NT-pro BNP in people with suspected heart

failure
Study TP FP FN TN Sensitivity (95% Cl) Specificity (95% Cl) Sensitivity (95% Cl)  Specificity (95% CI)
Taylor 2016 - 280 59 66 30 149 0.66 [0.55, 0.76] 0.69[0.63, 0.75] — -
Verdu 2012 - 280 52 20 0 148 1.00 [0.93, 1.00] 0.88[0.82, 0.93] - =
Zaphiriou 2005-280 92 75 11 124 0.89[0.82, 0.95] 0.62[0.55,0.69] 4 | | -, . =

0 0204060810 02040608 1
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NT-pro BNP (at a threshold of 400 pg/ml)

Figure 24: Sensitivity and specificity of index test NT-pro BNP in people with suspected heart

failure
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Figure 25: Sensitivity and specificity of index test BNP in people with suspected heart failure and

CKD

Study TP FP FN TN Threshold (pg/mL) Sensitivity (95% CI) Specificity (95% Cl) Sensitivity (95% CI)
0.90[0.80,0.96}___ | —
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Figure 26: Sensitivity and specificity of BNP in people with suspected heart failure
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Figure 27: Sensitivity and specificity of NT-pro BNP in people with suspected heart failure

Study

Verdu 2012 - age specific
Zaphiriou 2005 - 125
Taylor 2016 - 125
Verdu 2012 - 125
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1 E.1.5 ROC curve with study results by size
2 EA.5.1 NT-pro BNP (at a threshold of 125 pg/ml)

Figure 28: sROC plot of sensitivity and specificity of NT-pro BNP at a threshold of 125 pg/ml
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The sROC plot is unable to display the 95% confidence regions due to their magnitude

3 E.1.5.2 NT-proBNP (at a threshold of 280 pg/ml)

Figure 29: sROC plot of sensitivity and specificity of NT-pro BNP at a threshold of 280 pg/ml
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1 E.1.5.3 NT-proBNP (at a threshold of 400 pg/ml)

Figure 30: sROC plot of sensitivity and specificity of NT-pro BNP at a threshold of 400 pg/ml
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E.2 Cardiac Magnetic Resonance Imaging in heart failure

No clinical evidence was identified.

E.3 Salt and fluid restriction

E.3.1 Programme for low sodium diet compared to Programme for moderate sodium diet for
heart failure

Data unsuitable for forest plots.
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E.3.2

Figure 31: Quality of life (EQ-5D visual analogue scale)

Programme for fluid restriction compared to Advice on fluid restriction for heart failure

Programme Advice Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total 1V, Fixed, 95% CI 1V, Fixed, 95% CI
Miller Reilly 2015 61.82 19.27 11 705 18.77 10 -8.68 [-24.96, 7.60]
~50 25 0 25 50
Favours advice Favours programme
Figure 32: Congestion score (out of 5) at 3 months
Programme Advice Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% CI IV, Fixed, 95% CI
Miller Reilly 2015 125 16 12 1.18 1.25 11 0.07 [-1.10, 1.24]
N I
Favours programme  Favours advice
E.4 Beta-blockers in people with heart failure and atrial fibrillation
E.4.1 Beta blockers versus placebo in people with CHF and atrial fibrillation
Figure 33: All-cause mortality at 3.3 years
Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE Weight 1V, Fixed, 95% CI IV, Fixed, 95% CI
Bollano 1997 (ANZ) -1.273  0.879 1.2% 0.28[0.05, 1.57]
Dargie 1999 (CIBIS II) -0.0202 0.2174 19.0% 0.98[0.64, 1.50] .
Dargie 2001 (CAPRICORN) -0.1054 0.3424 7.6% 0.90[0.46, 1.76] - T
Domanski 1994 (CIBIS 1) 0.131 0.463 42% 1.14[0.46, 2.82] [ R —
Flather 2005 (SENIORS) 0.131 0.1744 29.4% 1.14[0.81,1.60] =
Packer 1996 (US-HF) 0.131 0.3627 6.8% 1.14[0.56, 2.32] I
Packer 2002 (COPERNICUS) -0.0943 0.2663 12.6% 0.91[0.54, 1.53] ]
Tepper 1999 (MERIT-HF) 0.0296 0.2349 16.2% 1.03[0.65, 1.63] I
Waagstein 1993 (MDC) 0 05504 3.0% 1.00[0.34, 2.94] B —
Total (95% CI) 100.0% 1.02[0.85, 1.23] ?
Heterogeneity: Chi? = 3.08, df = 8 (P = 0.93); I>= 0% 0 65 0=2 ] 5 2=0
Test for overall effect: Z = 0.20 (P = 0.84) Favours beta-blockers ~ Favours placebo
Figure 34: First heart-failure-related hospital admission at 3.3 years
Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE IV, Fixed, 95% CI IV, Fixed, 95% CI
Kotecha 2014 -0.0726 0.0948 0.93[0.77,1.12] —i
I ] ] ] ] ]
I T T T T 1
0.1 02 0.5 1 2 5 10

Favours Beta-blocker
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Figure 35: Fatal and non-fatal stroke at 3.3 years
Hazard Ratio
IV, Fixed, 95% ClI

Hazard Ratio

Study or Subgroup log[Hazard Ratio] SE IV, Fixed, 95% CI

__'_
f f f f i
0.2 0.5 1 5

2 10
Favours Beta-blockers Favours Placebo

Kotecha 2014 0.1044 0.2231 1.11[0.72,1.72]
I

0.1

1
2
3 E.5 Mineralocorticoid Receptor Antagonists
4 E.5.1 Mineralocorticoid receptor antagonists in heart failure with preserved ejection fraction
Figure 36: All-cause mortality (time to event)
MRA Placebo Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE_Total Total Weight 1V, Fixed, 95% CI IV, Fixed, 95% CI
Pitt 2014 (TOPCAT) -0.0943 0.0852 1722 1723 0.91[0.77, 1.08] B
01 02 05 2 5 10
Favours MRA Favours placebo
Figure 37: All-cause mortality at 1 year (dichotomous)
MRA Placebo Peto Odds Ratio Peto Odds Ratio
Study or Subgroup Events Total Events Total Weight Peto, Fixed, 95% CI Peto, Fixed, 95% CI
Edelmann 2013 (ALDO-DHF) 1 205 0 196 7.07 [0.14, 356.74] t
0.001 0.1 10 1000
Favours MRA Favours placebo
5 Figure 38: Quality of life (Kansas City) at 1 year
Mean Difference Mean Difference
Study or Subgroup  Mean Difference SE Weight IV, Fixed, 95% CI 1V, Fixed, 95% CI
Pitt 2014 (TOPCAT) 1.35 0.58 1.35[0.21, 2.49] —
10 5 0 5 10
6 Favours placebo Favours MRA
7 Figure 39: Quality of life (Minnesota) at 1 year
MRA Placebo Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Edelmann 2013 (ALDO-DHF) 21 1822 204 21 17.86 196 0.00 [-3.54, 3.54]
10 -5 0 5 10
8 Favours MRA Favours placebo
9 Figure 40: Quality of life (SF-36 Physical Functioning) at 1 year
MRA Placebo Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI 1V, Fixed, 95% CI
Edelmann 2013 (ALDO-DHF) 64 2551 204 66 2143 196 -2.00 [-6.61, 2.61]
10 -5 0 5 10
10 Favours placebo Favours MRA
11 Figure 41: All-cause hospitalisation (count rate)
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MRA Placebo Rate Ratio Rate Ratio
Study or Subgroup log[Rate Ratio] SE Total Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Pitt 2014 (TOPCAT) -0.0619 0.04 1722 1723 0.94 [0.87, 1.02]
02 05 ' 5
Favours MRA Favours placebo
Figure 42: All cause hospitalisation at 1 year (dichotomous)
MRA Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Edelmann 2013 (ALDO-DHF) 60 204 50 204 1.20[0.87, 1.65] T+
01 02 05 ' 5 10
Favours MRA Favours placebo
Figure 43: Participants with NYHA class | status at 1 year
MRA Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Edelmann 2013 (ALDO-DHF) 8 204 11 196 0.70[0.29, 1.70] I
01 02 05 ' 5 10
Favours placebo Favours MRA
Figure 44: Hyperkalaemia (serum potassium > or 2 5.5mL) at 1-3.3 years
MRA Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Edelmann 2013 (ALDO-DHF) 4 204 3 196 1.9% 1.28 [0.29, 5.65]
Pitt 2014 (TOPCAT) 322 1722 157 1723 98.1% 2.05[1.72, 2.45] |
Total (95% CI) 1926 1919 100.0%  2.04[1.71, 2.43] <&
Total events 326 160
Heterogeneity: Chi? = 0.38, df = 1 (P = 0.54); I> = 0% ) t t t } |
e 01 02 0.5 2 5 10
Test for overall effect: Z = 7.86 (P < 0.00001) Favours MRA Favours placebo
Figure 45: Worsening renal function at 1-3.3 years
MRA Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Edelmann 2013 (ALDO-DHF) 77 204 43 196 26.6% 1.72[1.25, 2.36] —
Pitt 2014 (TOPCAT) 176 1722 121 1723  73.4% 1.46 [1.17, 1.82] . =
Total (95% CI) 1926 1919 100.0%  1.53[1.27,1.83] <&
Total events 253 164
Heterogeneity: Chiz = 0.72, df = 1 (P = 0.39); I2 = 0% t t t t t {
o 0.1 0.2 0.5 2 5 10
Test for overall effect: Z = 4.54 (P < 0.00001) Favours MRA Favours placebo
Figure 46: Gynaecomastia at 1-3.3 years
MRA Placebo Peto Odds Ratio Peto Odds Ratio
Study or Subgroup Events Total Events Total Weight Peto, Fixed, 95% CI Peto, Fixed, 95% CI
Edelmann 2013 (ALDO-DHF) 9 204 1 196 18.0% 4.94 [1.41,17.30] — =
Pitt 2014 (TOPCAT) 41 1722 4 1723 82.0% 5.29 [2.94, 9.53] —l—
Total (95% Cl) 1926 1919 100.0% 5.23 [3.07, 8.90] i
Total events 50 5
Heterogeneity: Chi? = 0.01, df = 1 (P = 0.92); I = 0% t y t t t J
e 01 02 0.5 2 5 10
Test for overall effect: Z = 6.09 (P < 0.00001) Favours MRA Favours placebo
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Mineralocorticoid receptor antagonists in heart failure with reduced ejection fraction

Figure 47: All-cause mortality

Hazard Ratio

Hazard Ratio

Study or Subgroup log[Hazard Ratio] SE Weight 1V, Random, 95% CI IV, Random, 95% ClI
Pitt 1999 (RALES) -0.3567 0.0786 48.8% 0.70[0.60, 0.82] R
Tsutsui 2017 (J-EMPHASIS) 0.571 0.3988 8.5% 1.77[0.81, 3.87] ]
Zannad 2011 (EMPHASIS-HF) -0.2744 0.1039 42.7% 0.76 [0.62, 0.93] -
Total (95% ClI) 100.0% 0.78 [0.61, 1.00] S 4
Heterogeneity: Tau? = 0.03; Chi2 = 5.34, df = 2 (P = 0.07); I = 63% t t t t t |
Test for overall effect: Z = 1.93 (P = 0.05) 01 02 Favot?rSSMRA Favouzrs placebg 10
Figure 48: All-cause hospitalisation
MRA Placebo Rate Ratio Rate Ratio
Study or Subgroup log[Rate Ratio] SE Total Total Weight 1V, Random, 95% CI IV, Random, 95% CI
Pitt 1999 (RALES) -0.1942 0.04 822 841 54.5% 0.82[0.76, 0.89] |
Zannad 2011 (EMPHASIS-HF) -0.2942 0.05 1364 1373  45.5% 0.75[0.68, 0.82] =
Total (95% CI) 2186 2214 100.0% 0.79 [0.71, 0.87] ¢
Heterogeneity: Tau? = 0.00; Chi? = 2.44, df =1 (P = 0.12); I> = 59% 10 p 042 045 1 é 10:
Test for overall effect: Z=4.81 (P < 0.00001) : : Favouré MRA Favours placebo
Figure 49: All-cause hospitalisation (dichotomous)
MRA Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Tsutsui 2017 (J-EMPHASIS) 45 111 58 110 0.77 [0.58, 1.02] —
0.2 05 2 5
Favours MRA Favours placebo
Figure 50: Change in NYHA class - Improved
MRA Placebo Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Pitt 1999 (RALES) 246 600 208 630 91.2% 1.24 [1.07, 1.44]
Udelson 2010 32 117 19 109 8.8% 1.57 [0.95, 2.60] 1
Total (95% CI) 77 739 100.0% 1.27 [1.10, 1.46] <&
Total events 278 227
ity 2 = = = <12 = N9 I 1 1 1 1 |
Heterogeneity: Chi .0.7_7, df=1 (_P 0.38); 2= 0% 91 02 0’5 ) : 10
Test for overall effect: Z = 3.32 (P = 0.0009) Favours placebo Favours MRA
Figure 51: Hyperkalaemia
MRA Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Pitt 1999 (RALES) 156 822 47 841 322% 3.40[2.49, 4.64] —
Tsutsui 2017 (J-EMPHASIS) 8 1M1 6 110 14.7% 1.32[0.47, 3.68] e I
Udelson 2010 14 117 9 109 19.3% 1.45[0.65, 3.21] I e E—
Zannad 2011 (EMPHASIS-HF) 158 1336 96 1340 33.8% 1.65[1.30, 2.10] ——
Total (95% Cl) 2386 2400 100.0% 1.97 [1.18, 3.27] -
Total events 336 158
Heterogeneity: Tau? = 0.18; Chi? = 14.62, df = 3 (P = 0.002); 12 = 79% :O p 052 0’5 é é 10’
Test for overall effect: Z = 2.61 (P = 0.009) : : Favouré MRA Favours placebo
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Figure 52: Renal function (change in creatinine (umol/L) — continuous)
MRA
Study or Subgroup

Placebo Mean Difference Mean Difference
Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Zannad 2011 (EMPHASIS-HF) 8 32.7 1360 3.5 354 1369 4.50 [1.94, 7.06] I —
210 -5 '

0 5
Favours MRA  Favours placebo

MRA Placebo
Study or Subgroup Mean

Figure 53: Renal function (change in eGFR (ml/min/173m?) — continuous)
SD Total Mean

Mean Difference
Zannad 2011 (EMPHASIS-HF)

Mean Difference

SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
-3.18 184 1364 -1.29 182 1373 -1.89[-3.26, -0.52] —
~10 5 0

t
5
Favours placebo Favours MRA

Figure 54: Renal function (creatinine increased - dichotomous)

Experimental Placebo Risk Ratio Risk Ratio

Study or Subgroup  Events  Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Udelson 2010 11 117 6 109 1.71[0.65, 4.46] -1

0.1 02 05 2 5 10
Favours MRA Favours placebo
Figure 55 Renal function (30% reduction in eGFR from baseline - dichotomous)
MRA Placebo Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Pitt 1999 (RALES) 140 822 59 841 2.43[1.82,3.24] —t
01 02 05 2 5 10

Favours MRA Favours placebo

Figure 56: Renal impairment (undefined)
MRA
Study or Subgroup

Placebo Risk Ratio Risk Ratio
Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Tsutsui 2017 (J-EMPHASIS) 5 1M1 10 110 0.50[0.18, 1.40] -t
01 02 05 2 5 10
Favours MRA Favours placebo
Figure 57: Renal failure
MRA Placebo Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Zannad 2011 (EMPHASIS-HF) 38 1360 41 1369 0.93[0.60, 1.44] —

01 02 05 2 )

2 5 10
Favours MRA Favours placebo
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Figure 58: Gynaecomastia (spironolactone)

MRA

Study or Subgroup  Events Total

Pl

acebo

Events Total

Risk Ratio
M-H, Fixed, 95% CI

Risk Ratio
M-H, Fixed, 95% CI

1.11.1 Spironolactone

Pitt 1999 (RALES) 55 603

8

Figure 59: Gynaecomastia (eplerenone)

614

7.00 [3.36, 14.57]

0.1

02 05 2 5
Favours MRA Favours placebo

Experimental Placebo Peto Odds Ratio Peto Odds Ratio
Study or Subgroup Events Total Events Total Weight Peto, Fixed, 95% CI Peto, Fixed, 95% ClI
1.10.1 Eplerenone
Tsutsui 2017 (J-EMPHASIS) 0 111 0 110 Not estimable
Zannad 2011 (EMPHASIS-HF) 10 1360 14 1369 100.0% 0.7210.32, 1.61]
Subtotal (95% ClI) 1471 1479 100.0% 0.72[0.32, 1.61]
Total events 10 14
Heterogeneity: Not applicable
Test for overall effect: Z = 0.80 (P = 0.42)
0.01 01 1 10 100
Favours MRA Favours placebo
Figure 60: Hypotension
MRA Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Tsutsui 2017 (J-EMPHASIS) 4 111 7 110 14.6% 0.57 [0.17, 1.88]
Udelson 2010 9 117 4 109 8.6% 2.10[0.66, 6.61]
Zannad 2011 (EMPHASIS-HF) 46 1360 37 1369 76.7%  1.25[0.82,1.92] —l—
Total (95% CI) 1588 1588 100.0% 1.22 [0.84, 1.78]
Total events 59 48
ity: Chiz = = = 2= 189 I t t 1 } } {
_II-_Iet(ta;ogeneltyl.l cfr;u t224_41 cIOf6 g(_PO 2(;).30),I 18% 01 02 05 1 ) : 10
est for overall effect: Z = 1.06 (P = 0.29) Favours MRA Favours placebo
Iron supplementation for iron deficiency in heart failure
IV iron versus placebo
Figure 61: Mortality
Intravenous iron Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Anker 2009 (FAIR-HF) 5 305 4 154 259% 0.63[0.17, 2.32] ol
Beck-da-Silva 2013 (IRON-HF) 3 10 1 6 6.1% 1.80[0.24, 13.63] >
Ponikowski 2015 (CONFIRM-HF) 12 150 14 151 68.0% 0.86 [0.41, 1.80] ——
Toblli 2007 0 30 0 30 Not estimable
Total (95% ClI) 495 341 100.0% 0.86 [0.47, 1.58]
Total events 20 19
Heterogeneity: Chi* = 0.73, df = 2 (P = 0.69); I = 0% o1 02 o Y ) 3 o

Test for overall effect: Z = 0.49 (P = 0.63)

Figure 62: Quality of life — EQ-5D
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Intravenous iron Placebo Mean Difference
Study or Subgroup Mean SD _Total Mean SD Total IV, Fixed, 95% CI

Mean Difference
IV, Fixed, 95% CI

Anker 2009 (FAIR-HF)  0.066 0.209 304 -0.01 0.224 155 0.08[0.03, 0.12]

_—

-0.2

Figure 63: Quality of life — EQ-5D VAS

Intravenous iron Placebo Mean Difference

0.1 0 0.1 0.2

Favours placebo Favours intravenous iron

Mean Difference

Study or Subgroup Mean SD_Total Mean SD_Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Anker 2009 (FAIR-HF) 9.1 1744 304 34 1992 155 458% 5.70[2.00, 9.40] —
Ponikowski 2015 (CONFIRM-HF) 7 128 114 44 129 106 54.2% 2.60[-0.80, 6.00] T
Total (95% Cl) 418 261 100.0% 4.02[1.52, 6.52] —~i—
Heterogeneity: Chi? = 1.46, df = 1 (P = 0.23); I>=32% #_1 0 5 5 5 p 0#
Test for overall effect: Z = 3.15 (P = 0.002) Favours placebo Favours intravenous iron
Figure 64: Quality of life — KCCQ
Intravenous iron Placebo Mean Difference Mean Difference
Study or Subgroup Mean SD _Total Mean SD _Total Weight 1V, Fixed, 95% CI IV, Fixed, 95% CI
Anker 2009 (FAIR-HF) 128 2267 304 6.2 1867 155 442% 6.60[2.71,10.49] . —
Ponikowski 2015 (CONFIRM-HF) 6.8 13.07 114 23 1313 106 55.8% 4.50([1.04, 7.96] —a—
Total (95% Cl) 418 261 100.0% 5.43 [2.84, 8.02] —~l—
Heterogeneity: Chi? = 0.62, df = 1 (P = 0.43); 2= 0% 9_1 o 5 5 5 p 0=
Test for overall effect: Z = 4.11 (P < 0.0001) Favours placebo Favours intravenous iron
Figure 65: Quality of life - MLWHFQ
Intravenous iron Placebo Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI 1V, Fixed, 95% CI
Toblli 2007 41 7 20 59 8 20 -18.00 [-22.66, -13.34] —t

20 -10 0 10 20

Favours intravenous iron  Favours placebo

Figure 66: Improvement in NYHA class

Intravenous iron Placebo Risk Ratio

Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI

Risk Ratio
M-H, Fixed, 95% CI

Beck-da-Silva 2013 (IRON-HF) 2 10 1 6 1.20 [0.14, 10.58] i »
01 02 05 2 5 10
Favours placebo Favours intravenous iron
Figure 67: Hospitalisation due to HF
Intravenous iron Placebo Peto Odds Ratio Peto Odds Ratio
Study or Subgroup Events Total Events Total Peto, Fixed, 95% CI Peto, Fixed, 95% CI
Toblli 2007 0 20 5 20 0.11[0.02, 0.69] e
0.01 0.1 10 100
Favours intravenous iron  Favours placebo
Figure 68: Hospitalisation (all-cause)
IViron Placebo Rate Ratio Rate Ratio
Study or Subgroup log[Rate Ratio] SE__ Total Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Anker 2009 (FAIR-HF) -0.4422 0.1903 305 154 50.0% 0.64 [0.44, 0.93] ——
Ponikowski 2015 (CONFIRM-HF) -0.3988 0.1903 150 151 50.0% 0.67 [0.46, 0.97] ——]
Total (95% Cl) 455 305 100.0% 0.66 [0.50, 0.85] -
Heterogeneity: Chi? = 0.03, df = 1 (P = 0.87); 1> = 0% #0 p 0:2 0:5 2 5 10:

Test for overall effect: Z = 3.12 (P = 0.002)

Figure 69: Exercise tolerance - 6MWT distance (m)

© NICE 2018. All rights reserved. Subject to Notice of rights.
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Intravenous iron Placebo

Mean Difference

Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Anker 2009 (FAIR-HF) 313 1146 268 277 1158 134 36.2% 36.00[12.07,59.93] —
Ponikowski 2015 (CONFIRM-HF) 14 8556 125 -22 84.18 121 46.0% 36.00[14.79,57.21] —
Toblli 2007 2401 512 20 184.5 585 20 17.8% 55.60[21.53, 89.67] - =
Total (95% Cl) 413 275 100.0% 39.50 [25.11, 53.88] e

ity: Chiz = = = - 12 = 0Y k t + J
Heterogeneity: Chiz = 1.04, df = 2 (P = 0.59); I = 0% 100 ) 0 20 100

Test for overall effect: Z = 5.38 (P < 0.00001)

Figure 70: Haemoglobin in anaemic patients, g/dL

Intravenous iron Placebo Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total 1V, Fixed, 95% CI

Favours placebo Favours intravenous iron

Mean Difference
IV, Fixed, 95% CI

Toblli 2007 1.7 0.6 30 96 0.6 30 2.10[1.80, 2.40]

Figure 71: Discontinuation: adverse events

Intravenous iron Placebo Risk Ratio

1 t 1 } }
-2 -1 0 1 2
Favours placebo Favours intravenous iron

Risk Ratio

Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Ponikowski 2015 (CONFIRM-HF) 14 152 19 152 0.74[0.38, 1.42] t
01 02 05 2 5 10
Favours intravenous iron  Favours placebo
Figure 72: Ischaemic stroke
Intravenous iron Placebo Peto Odds Ratio Peto Odds Ratio
Study or Subgroup Events Total Events Total Peto, Fixed, 95% CI Peto, Fixed, 95% CI
Anker 2009 (FAIR-HF) 2 305 0 154 4.52[0.24, 85.34] 1
0.01 0.1 10 100
Favours intravenous iron  Favours placebo
Figure 73: Drug related vascular disorders
Intravenous iron Placebo Peto Odds Ratio Peto Odds Ratio
Study or Subgroup Events Total Events Total Peto, Fixed, 95% CI Peto, Fixed, 95% CI
Ponikowski 2015 (CONFIRM-HF) 1 152 1 152 1.00 [0.06, 16.06]
002 01 10 50
Favours intravenous iron  Favours placebo
Figure 74: Gastrointestinal disorders
Intravenous iron Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Anker 2009 (FAIR-HF) 24 305 5 154 2.42[0.94, 6.23] I L
0.01 0.1 10 100
Favours intravenous iron  Favours placebo
Figure 75: Drug related gastrointestinal disorders
Intravenous iron Placebo Peto Odds Ratio Peto Odds Ratio
Study or Subgroup Events Total Events Total Peto, Fixed, 95% CI Peto, Fixed, 95% CI
Ponikowski 2015 (CONFIRM-HF) 2 152 0 152 7.44[0.46, 119.46] f »
0.01 01 10 100
Favours intravenous iron  Favours placebo
Figure 76: Nausea
Intravenous iron Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Toblli 2007 1 30 1 30 1.00 [0.07, 15.26]
002 01 10 50

© NICE 2018. All rights reserved. Subject to Notice of rights.
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Figure 77: Abdominal pain

Intravenous iron Placebo Peto Odds Ratio Peto Odds Ratio
Study or Subgroup Events Total Events Total Peto, Fixed, 95% CI Peto, Fixed, 95% CI
Toblli 2007 0 30 1 30 0.14[0.00, 6.82] * t
0.01 0.1 10 100
Favours intravenous iron  Favours placebo
Figure 78: Systolic blood pressure, mmHg
Intravenous iron Placebo Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total IV, Fixed, 95% CI IV, Fixed, 95% CI
Toblli 2007 135.8 5.9 30 1345 6.9 30 1.30[-1.95, 4.55]
10 -5 0 5 10
Favours intravenous iron  Favours placebo
E.6.2 Oraliron versus placebo
Figure 20: Mortality
Oral iron Placebo Peto Odds Ratio Peto Odds Ratio
Study or Subgroup Events Total Events Total Weight Peto, Fixed, 95% CI Peto, Fixed, 95% CI
Beck-da-Silva 2013 (IRON-HF) 0 7 1 6 20.1% 0.111[0.00, 5.84] * bl
Lewis 2017 (IRONOUT HF) 3 1M1 1 114 79.9% 2.83[0.39, 20.37] __.—
Total (95% ClI) 118 120 100.0% 1.48 [0.25, 8.66]
Total events 3 2
Heterogeneity: Chi? = 2.04, df = 1 (P = 0.15); 12=51% f t T f |
i v 0.01 0.1 1 1 100
Test for overall effect: Z = 0.44 (P = 0.66) Favours oral iron Favours placebo
Unable to analyse using random effects model as peto odds method is being used.
Figure 21: Improvement in NYHA class
Oral iron Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% ClI
Beck-da-Silva 2013 (IRON-HF) 6 7 1 6 5.14 [0.84, 31.57] T +——
0.01 01 10 100
Favours placebo Favours oral iron
Figure 22: Permanent study drug discontinuation
Oral iron Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Lewis 2017 (IRONOUT HF) 15 111 17 114 0.911[0.48, 1.72] —t
0.01 0.1 10 100
Favours oral iron Favours placebo
Figure 23: Adverse events (not described)
Oral iron Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Lewis 2017 (IRONOUT HF) 39 111 45 114 0.89 [0.63, 1.25] B
0.01 0.1 10 100
Favours oral iron  Favours placebo
Figure 79: Serious adverse events (not described)
Oral iron Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Lewis 2017 (IRONOUT HF) 11 111 10 114 1.13[0.50, 2.55] —
0.01 0.1 10 100
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Intravenous iron versus oral iron

Figure 23: Mortality

Intravenous iron Oral iron Peto Odds Ratio Peto Odds Ratio
Study or Subgroup Events Total Events Total Peto, Fixed, 95% CI Peto, Fixed, 95% CI
Beck-da-Silva 2013 (IRON-HF) 2 10 0 7 6.13[0.33, 112.36] i »
0.01 01 10 100
Favours intravenous iron  Favours oral iron
Figure 24: Improvement in NYHA class
Intravenous iron Oral iron Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Beck-da-Silva 2013 (IRON-HF) 2 10 6 7 0.23[0.07, 0.84] i
01 02 05 2 5 10

Pharmacological treatment for heart failure in people with heart

failure and chronic kidney disease

ACE inhibitors
ACE inhibitor versus placebo

Figure 80: All-cause Mortality (time to event)

ACE-l Placebo Hazard Ratio

Favours oral iron  Favours intravenous iron

Hazard Ratio

Study or Subgroup log[Hazard Ratio] SE _Total Total IV, Fixed, 95% CI 1V, Fixed, 95% CI
1.1.1 CKD stages 3-4
Bowling 2013 (SOLVD-treat trial) -0.1278 0.0953 498 538 0.88[0.73, 1.06] L
1.1.2 CKD stage 3b and 4 only
Bowling 2013 (SOLVD-treat trial) -0.2744 0.1744 134 134 0.76 [0.54, 1.07] —

01 02 05 2 5 10

Favours ACE-l Favours placebo
Figure 81: All-cause Hospitalisation (time to event)
ACE-l Placebo Hazard Ratio Hazard Ratio

Study or Subgroup log[Hazard Ratio] SE Total Total IV, Fixed, 95% CI 1V, Fixed, 95% CI
1.2.1 CKD stages 3-4
Bowling 2013 (SOLVD-treat trial) -0.1278 0.0953 498 538 0.88[0.73, 1.06] L

01 02 05 2 10

Favours ACE-l Favours placeb

Figure 82: Renal function — change in serum creatinine umol/I (at 12 months)

}
5
0

ACE-l Placebo Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% CI 1V, Fixed, 95% CI
1.3.1 CKD stages 3-4
Bowling 2013 (SOLVD-treat trial) 0.04 0.28 466 -0.02 0.28 501 0.06[0.02, 0.10] +
-1 0.5 0 05 1

Favours ACE-l Favours placebo

© NICE 2018. All rights reserved. Subject to Notice of rights.
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Figure 83: Adverse event — Hyperkalaemia, patients with K>5.5mmol/| (during study)

Experimental Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.4.1 CKD stages 3-4
Bowling 2013 (SOLVD-treat trial) 9 467 6 503 1.62 [0.58, 4.50] L —
01 02 05 2 '

5 10
Favours ACE-l Favours placebo

1 E7.1.2 ACE inhibitor dose comparison: High (Lisinopril 32.5-35mg) versus Low (Lisinopril 2.5-5mg)

Figure 84: All-cause Mortality (time to event)

Hazard Ratio

Study or Subgroup 1V, Fixed, 95% CI

2.1.1 CKD stages 3b-4
Ryden 2000 (ATLAS trial)

Hazard Ratio

log[Hazard Ratio] SE 1V, Fixed, 95% CI

0.0208 0.0876  1.02[0.86, 1.21] -1

01 02 05 2 5 10
Favours high dose  Favours low dose

Figure 85: All-cause Mortality or All-cause Hospitalisation (time to event)

Hazard Ratio

Study or Subgroup 1V, Fixed, 95% CI

2.2.1 CKD stages 3b-4
Ryden 2000 (ATLAS ftrial)

Hazard Ratio
1V, Fixed, 95% CI

log[Hazard Ratio] SE

0.0178 0.0686 1.02[0.89, 1.16] -+

0.1 02 05 2
Favours high dose Favours low dos

5 10
e

Figure 86: Adverse event — Renal dysfunction or hyperkalaemia (during study)

High dose ACE-l Low dose ACE-I Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
2.3.1 CKD stages 3b-4
Ryden 2000 (ATLAS trial) 199 494 157 494 1.27 [1.07, 1.50] —+
01 02 05 2 '

5 10
Favours high dose e

Favours low dos
Nb Numbers in each arm estimated from total with CKD 3b-4

Figure 87: Adverse event — Hypotension or dizziness (during study)
High dose ACE-l Low dose ACE-I

Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Ryden 2000 (ATLAS ftrial) 182 494 117 494 1.56 [1.28, 1.89] —+
01 02 05 ' '

2 5 10
Favours high dose Favours low dose
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Nb Numbers in each arm estimated from total with CKD 3b-4

Angiotensin Receptor Antagonist (ARB)

ARB versus placebo

Figure 88: All-cause Mortality (time to event)

Figure 91: Renal function — change in eGFR (at 12 months)

Favours ARB Favours placeb

ARB Placebo Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE Total Total IV, Fixed, 95% CI IV, Fixed, 95% CI
3.1.1 CKD class 3b-4
Anand 2009 (Val-HeFT) 0.01 0.088 1478 1439  1.01[0.85, 1.20] -1
01 02 05 ' 5 10
Favours ARB Favours placebo
Figure 89: Cardiovascular Death or HF Admission (time to event)
ARB Placebo Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE Total Total IV, Fixed, 95% CI IV, Fixed, 95% CI
3.2.1 CKD class 3b-4
Desai 2007 (CHARM-Overalll trial) -0.0834 0.0777 84 70  0.92[0.79, 1.07] =+
01 02 05 2 5 10
Favours ARB Favours placebo
Figure 90: “Morbid Event” (time to event)
ARB Placebo Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE Total Total IV, Fixed, 95% CI IV, Fixed, 95% CI
3.3.1 CKD class 3b-4
Anand 2009 (Val-HeFT) -0.1508 0.0767 1476 1441  0.86 [0.74, 1.00] -
01 02 05 2 '

5 10
o]

ARB Placebo Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% CI 1V, Fixed, 95% CI
3.4.1 CKD class 3b-4
Anand 2009 (Val-HeFT) -48 99725 1105 -1.2 6.5544 1074 -3.60 [-4.31,-2.89] -+
10 5 0 5 10

Study or Subgroup

ARB
Events Total

Placebo

Events Total

Peto Odds Ratio
Peto, Fixed, 95% CI

Figure 92: Adverse event — progression to dialysis (during study)

Favours placebo Favours ARB

Peto Odds Ratio
Peto, Fixed, 95% CI

3.5.1 CKD class 3b-4

Anand 2009 (Val-HeFT)

0 1476

0 1435

Not estimable

0.01
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Figure 93: Adverse event — hyperkalaemia (during study)

ARB Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
3.6.1 CKD class 3b-4
Anand 2009 (Val-HeFT) 125 1476 65 1435 89.6% 1.87 [1.40, 2.50] —.—
Desai 2007 (CHARM-Overall trial) 14 84 7 70 10.4% 1.67[0.71, 3.90] -
Subtotal (95% ClI) 1560 1505 100.0% 1.85[1.40, 2.43] L
Total events 139 72
Heterogeneity: Chi2 = 0.06, df = 1 (P = 0.80); I>= 0%
Test for overall effect: Z =4.38 (P < 0.0001)
01 02 05 2 5 10
Favours ARB Favours placebo
ARB Dose Comparison: High (Losartan 150mg/day) versus Low (Losartan 50mg/day)
Figure 94: Death or HF hospitalisation (time to event)
ARB high dose ARB low dose  Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE Total Total IV, Fixed, 95% CI IV, Fixed, 95% CI
4.1.1 CKD class 3a/b
Konstam 2009 (HEAAL trial) -0.0202 0.0726 495 450 0.98[0.85, 1.13] i
01 02 05 2 5 10
Favours high dose Favours low dose
Beta-blockers
Beta-blockers versus placebo
Figure 95: All-Cause Mortality (time to event), strata CKD class 3a and class 3-4
Beta-blocker Placebo Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE Total Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
5.1.1 CKD class 3a
Castagno 2010 (CIBIS-II) stratum 3a -0.3711 0.2069 361 308 50.9% 0.69[0.46, 1.04] ——
Ghali 2009 (MERIT-HF) stratum 3a -0.3857 0.2106 466 510 49.1% 0.68[0.45, 1.03] —
Subtotal (95% CI) 827 818 100.0% 0.69 [0.51, 0.91] -
Heterogeneity: Chi? = 0.00, df = 1 (P = 0.96); I> = 0%
Test for overall effect: Z =2.56 (P = 0.01)
5.1.3 CKD class 3-4
Cohen-Solal 2009 (SENIORS trial) -0.2744 0.1558 348 356 100.0% 0.76 [0.56, 1.03] 1
Subtotal (95% Cl) 348 356 100.0% 0.76 [0.56, 1.03]
Heterogeneity: Not applicable
Test for overall effect: Z = 1.76 (P = 0.08)
01 02 05 ; LR
Favours beta-blocker Favours placebo
Figure 96: All-Cause Mortality (time to event), stratum CKD class 3b-4
Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE_Weight IV, Random, 95% CI 1V, Random, 95% ClI
5.2.2 CKD class 3b-4
Castagno 2010 (CIBIS-II) stratum 3b/4 -0.3425 0.1997 54.0% 0.71[0.48, 1.05] —
Ghali 2009 (MERIT-HF) stratum 3b/4 -0.8916 0.2524 46.0% 0.41[0.25, 0.67] —
Subtotal (95% Cl) 100.0% 0.55 [0.32, 0.94] i
Heterogeneity: Tau? = 0.10; Chi? = 2.91, df = 1 (P = 0.09); I = 66%
Test for overall effect: Z=2.18 (P = 0.03)
01 02 05 2 5 10

2
Favours beta-blocker Favours placebo
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Figure 97: Death or Hospitalisation (time to event)
Hazard Ratio

Hazard Ratio

Study or Subgroup log[Hazard Ratio] SE 1V, Fixed, 95% CI 1V, Fixed, 95% CI
5.2.1 CKD class 3a
Castagno 2010 (CIBIS-II) stratum 3a -0.3285 0.1192 0.72[0.57,0.91] —
5.2.2 CKD class 3b-4
Castagno 2010 (CIBIS-II) stratum 3b/4 -0.1985 0.1264 0.82[0.64, 1.05] —T
01 02 05 2 5 10
Favours beta blocker Favours placebo
Figure 98: All-cause Hospitalisation (time to event)
Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE IV, Fixed, 95% CI IV, Fixed, 95% CI
5.3.1 CKD class 3a
Ghali 2009 (MERIT-HF) stratum 3a -0.1054 0.1068 0.90[0.73, 1.11] —
5.3.2 CKD class 3b-4
Ghali 2009 (MERIT-HF) stratum 3b/4 -0.4943 0.133 0.61[0.47,0.79] —
01 02 05 ' 5 10
Favours beta-blocker Favours placebo
Figure 99: Hospitalisation for Cardiovascular dx (time to event)
Beta-blocker Placebo  Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE Total Total IV, Fixed, 95% CI IV, Fixed, 95% CI
5.4.1 CKD class 3-4
Cohen-Solal 2009 (SENIORS ftrial) -0.0726 0.145 348 356 0.93[0.70, 1.24] —H—
01 02 05 ; 5 10
Favours beta-blocker Favours placebo
Figure 100: Hospitalisation for Heart Failure (time to event)
Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE 1V, Fixed, 95% CI IV, Fixed, 95% CI
5.5.1 CKD class 3a
Castagno 2010 (CIBIS-II) stratum 3a -0.4155 0.1954  0.66 [0.45, 0.97] —
5.5.2 CKD class 3b-4
Castagno 2010 (CIBIS-II) stratum 3b/4 -0.2744 0.2035 0.76[0.51, 1.13] —
01 02 05 2 5 10
Favours beta-blocker Favours placebo
Figure 101: Adverse event - renal failure (not defined) (during study)
Beta-blocker Placebo Peto Odds Ratio Peto Odds Ratio
Study or Subgroup Events Total Events Total Peto, Fixed, 95% CI Peto, Fixed, 95% CI
5.6.1 CKD class 3-4
Cohen-Solal 2009 (SENIORS trial) 0 440 0 446 Not estimable
0.01 01 10 100
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Figure 102: Adverse event — bradycardia (during study)

Beta-blocker Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
5.8.1 CKD class 3-4
Cohen-Solal 2009 (SENIORS trial) 12 440 9 446 1.35[0.58, 3.18] I B ——
01 02 05 2 5 10

Figure 103: Adverse event — hypotension (during study)

Favours beta-blocker

Favours placebo

Beta-blocker Placebo Peto Odds Ratio Peto Odds Ratio
Study or Subgroup Events Total Events Total Peto, Fixed, 95% CI Peto, Fixed, 95% CI
5.9.1 CKD class 3-4
Cohen-Solal 2009 (SENIORS trial) 2 440 0 446 7.51[0.47,120.22] >
01 02 05 ' 5 10
Favours beta-blocker Favours placebo
Digoxin
Digoxin vs placebo
Figure 104: All Cause Mortality (time to event)
Digoxin Placebo  Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE Total Total 1V, Fixed, 95% CI 1V, Fixed, 95% CI
6.1.1 CKD class 3a/b
Shlipak 2004 (DIG trial) stratum 3a -0.0513 0.0567 1468 1471 0.95[0.85, 1.06] i
6.1.2 CKD class 4-5
Shlipak 2004 (DIG trial) stratum 3b/4 -0.0726 0.1828 102 116 0.93[0.65, 1.33] —t—
01 02 05 2 5 10
Favours digoxin  Favours placebo
Figure 105: Death or Hospitalisation (time to event)
Digoxin Placebo  Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE Total Total IV, Fixed, 95% CI IV, Fixed, 95% CI
6.2.1 CKD class 3a/b
Shlipak 2004 (DIG trial) stratum 3a -0.1744 0.0511 1468 1471 0.84[0.76, 0.93] +
6.2.2 CKD class 4-5
Shlipak 2004 (DIG trial) stratum 3b/4 -0.2614 0.1717 102 116 0.77[0.55, 1.08] —t
01 02 05 2 5 10
Favours digoxin  Favours placebo
Ivabradine
Ivabradine vs Placebo
Figure 106: Renal function: change in eGFR (at 2 years)
Ivabradine Placebo Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% CI 1V, Fixed, 95% CI
7.1.1 CKD class 3a/b
Voors 2014 (SHIFT trial) 53.9 17.3 437 53.7 157 428 0.20[-2.00, 2.40] [ L —
10 5 0 5 10
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Figure 107:

Adverse event - renal failure (not defined) (during study)
Ivabradine Placebo Risk Ratio Risk Ratio
Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Study or Subgroup
7.2.1 CKD stage 3a/b
Voors 2014 (SHIFT trial)

79 780 85

799 0.95[0.71, 1.27] —H
01 02 05 2 5 10
Favours Ivabradine Favours placebo
Figure 108: Adverse event — hyperkalaemia (during study)
Ivabradine Placebo Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI

7.3.1 CKD class 3a/b

Voors 2014 (SHIFT trial) 14 780 27 799 0.53[0.28, 1.01] R E—

01 02 05 ' 5 10
Favours Ivabradine Favours placebo
Figure 109: Adverse event — symptomatic bradycardia (during study)
Ivabradine Placebo Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
7.4.1 CKD class 3a/b
Voors 2014 (SHIFT trial) 35 780 14 799

2.56 [1.39, 4.72]

_

b1 02 05 3 T
Favours Ivabradine Favours placebo
1 E.7.6 Mineralocorticoid Receptor Antagonist (MRA)
2 E.7.6.1 MRAvs Placebo
Figure 110:

All-cause Mortality (during study)
Experimental Control
Study or Subgroup

Risk Ratio Risk Ratio
Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
8.1.1 CKD class 3a/b
Pitt 1999 (RALES trial) 32 390 48 402 0.69 [0.45, 1.05] — T
01 02 05 2 5 10
Favours MRA Favours placebo
Figure 111: Cardiovascular Mortality or HF Hospitalisation (during study)
Experimental Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
8.2.1 CKD class 3a/b
Eschalier 2013 (EMPHASIS-HF) 107 439 163 473 0.71[0.58, 0.87] —1
01 02 0.5 ,

2 5 10
Favours MRA Favours placebo
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Figure 112: HF hospitalisation (during study)

Experimental Control Risk Ratio

Risk Ratio

Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
8.3.1 CKD class 3al/b
Pitt 1999 (RALES trial) 30 390 44 402 0.70[0.45, 1.09] —t7
0.01 0.1 10 100
Favours MRA Favours placebo
Figure 113: Renal function: change in eGFR (at 2 years)
MRA Placebo Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% CI IV, Fixed, 95% CI
8.4.1 CKD class 3a/b
Eschalier 2013 (EMPHASIS-HF) 2.04 17 422 415 149 461 -2.11[-4.23,0.01] —
10 5 0 5 10
Favours placebo Favours MRA
Figure 114: Adverse event — hyperkalaemia (during study)
MRA Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
8.5.1 CKD class 3a/b
Eschalier 2013 (EMPHASIS-HF) 70 422 43 461 50.2% 1.78 [1.25, 2.54] —l—
Pitt 1999 (RALES trial) 100 390 34 402 49.8% 3.03[2.11, 4.36] —.—
Subtotal (95% CI) 812 863 100.0% 2.32[1.37, 3.91] i
Total events 170 77
Heterogeneity: Tau? = 0.11; Chi? = 4.23, df = 1 (P = 0.04); 1= 76%
Test for overall effect: Z = 3.15 (P = 0.002)
:0.1 0?2 0?5 é é 10:
Favours MRA Favours placebo
Coronary revascularisation
CABG + medical therapy versus medical therapy alone
Figure 115: All-cause mortality at 9.8 years
Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE 1V, Fixed, 95% CI 1V, Fixed, 95% CI
STICH 2011 -0.2231 0.0755 0.80[0.69, 0.93] —+
01 02 05 1 2 5 10
Favours CABG + MT Favours MT
Figure 116: All-cause mortality at 30 days
Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE 1V, Fixed, 95% CI IV, Fixed, 95% CI
STICH 2011 1.1378 0435 3.12[1.33,7.32] -
0.1 02 05 1 2 5 10
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Figure 117: Quality of life — EQ-5D
Mean Difference Mean Difference
Study or Subgroup  Mean Difference SE IV, Fixed, 95% CI IV, Fixed, 95% CI
STICH 2011 0.052 0.0173 0.05[0.02, 0.09] —
02  -01 0 0.1 0.2
Favours MT Favours CABG + MT
Figure 118: Quality of life — EQ-5D-VAS

Mean Difference

Mean Difference

Study or Subgroup  Mean Difference SE 1V, Fixed, 95% CI 1V, Fixed, 95% CI
STICH 2011 59 1.3776 5.90[3.20, 8.60] —_—t
10 5 0 5 10
Favours MT Favours CABG + MT
Figure 119: Quality of life — Kansas City Cardiomyopathy Questionnaire

Mean Difference

Mean Difference

Study or Subgroup  Mean Difference SE 1V, Fixed, 95% CI 1V, Fixed, 95% CI
STICH 2011 8.8 1.7347 8.80[5.40, 12.20] B
-10 5 0 5 10
Favours MT Favours CABG + MT
Figure 120: Quality of life — Short form — 12 (Physical component)
Mean Difference Mean Difference
Study or Subgroup  Mean Difference SE |V, Fixed, 95% CI IV, Fixed, 95% CI
STICH 2011 1.5 0.5102 1.50[0.50, 2.50] —
-10 5 0 5 10
Favours MT Favours CABG + MT
Figure 121: Quality of life — Short form — 12 (Mental component)
Mean Difference Mean Difference
Study or Subgroup  Mean Difference SE IV, Fixed, 95% CI IV, Fixed, 95% CI
STICH 2011 2.2 0.8674 2.20[0.50, 3.90] —
-10 5 0 5 10
Favours MT Favours CABG + MT
Figure 122: All-cause hospitalisations
CABG + MT  Medical therapy alone Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
STICH 2011 290 610 340 602 0.84 [0.75, 0.94] -+
01 02 05 2 5 10
Favours CABG + MT Favours MT
Figure 123: Subsequent procedures - CABG
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CABG + MT  Medical therapy alone Peto Odds Ratio Peto Odds Ratio
Study or Subgroup Events Total Events Total Peto, Fixed, 95% CI Peto, Fixed, 95% CI
STICH 2011 1 610 100 602 0.12[0.08, 0.17] -+
0.001 0.1 10 1000
Favours CABG + MT Favours MT
Figure 124: Subsequent procedures - PCl
CABG + MT  Medical therapy alone Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% ClI M-H, Fixed, 95% CI
STICH 2011 26 610 37 602 0.69[0.43, 1.13] —
01 02 05 2 5 10
Favours CABG + MT Favours MT
Figure 125: NYHA class |
CABG + MT  Medical therapy alone Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
STICH 2011 255 610 206 602 1.22[1.06, 1.41] -+
01 02 05 2 5 10
Favours MT Favours CABG + MT
Figure 126: Stroke
CABG + MT  Medical therapy alone Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
STICH 2011 47 610 41 602 1.13[0.76, 1.69] -t
01 02 05 2 5 10

Favours CABG + MT Favours MT

Invasive strategy + medical therapy versus medical therapy alone

Figure 127: All-cause mortality at 4.9 years
Invasive strategy = Medical strategy Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
HEART 2010 26 68 25 68 1.04 [0.67, 1.61] —
01 02 05 2 5 10
Favours invasive Favours medical
Figure 128: Quality of life — EQ-5D
Mean Difference Mean Difference
Study or Subgroup  Mean Difference SE IV, Fixed, 95% CI 1V, Fixed, 95% CI
HEART 2010 -0.023 0.06148 -0.02[-0.14, 0.10] —t—
-1 0.5 0 05 1
Favours medical Favours invasive
Figure 129: Quality of life — Minnesota Living with Heart Failure Questionnaire

Study or Subgroup

Mean Difference
Mean Difference SE 1V, Fixed, 95% CI

Mean Difference
1V, Fixed, 95% CI

HEART 2010

© NICE 2018. Al

-3.9 3.80102 -3.90[-11.35,3.55] + t

-10 5 0 5 10
Favours medical Favours invasive
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Home-based versus centre-based rehabilitation

Home-based versus centre-based rehabilitation programmes

Figure 130:

centre-based CR

All-cause mortality

home-based CR

Peto Odds Ratio

Peto Odds Ratio

Study or Subgroup Events Total Events Total Weight Peto, Fixed, 95% CI Peto, Fixed, 95% CI

Cowie 2012 3 15 3 15 71.3% 1.00[0.17, 5.81]

Daskapan 2005 0 14 1 15 14.3% 0.14[0.00, 7.31] +

Hwang 2017 0 24 0 26 Not estimable

Karapolat 2009 0 37 0 37 Not estimable

Piotrowicz 2010 1 75 0 77 14.4%  7.59[0.15, 382.58] >
Total (95% Cl) 165 170 100.0% 1.01[0.23, 4.48]

Total events 4 4 ) )

Heterogeneity: Chi? = 1.96, df =2 (P = 0.38); 1= 0%

0.2

L o 0.1 05 1 5 10
Test for overall effect: Z = 0.02 (P = 0.99) Favours home-based CR  Favours centre-based CR
Figure 131: Health-related quality of life — SF-36 physical component
home-based CR centre-based CR Mean Difference Mean Difference
Study or Subgroup  Mean SD_Total Mean SD _Total Weight 1V, Fixed, 95% CI IV, Fixed, 95% CI
Cowie 2012 34.01 11.04 15 33.83 10 15 421% 0.18[-7.36,7.72] F
Piotrowicz 2010 50.27 17.06 75 5137 196 56 57.9% -1.10[-7.52,5.32] i
Total (95% CI) 90 71 100.0% -0.56 [-5.45, 4.33] #
Heterogeneity: Chi2 = 0.06, df = 1 (P = 0.80); 12 = 0% " 150 5 t 5 1=0
Test for overall effect: Z = 0.23 (P = 0.82) Favours centre-based CR  Favours home-based CR
Figure 132: Health-related quality of life — SF-36 mental component
home-based CR centre-based CR Mean Difference Mean Difference
Study or Subgroup  Mean SD_Total Mean SD_Total Weight IV, Random, 95% CI IV, Random, 95% CI
Cowie 2012 44.44 1223 15 4825 11.21 15 34.6% -3.81[-12.21, 4.59] &
Piotrowicz 2010 21.68 12.46 75 1856 9.18 56 65.4% 3.12[-0.59, 6.83] —
Total (95% CI) 90 71 100.0% 0.72[-5.74, 7.18] ’—
Heterogeneity: Tau? = 13.05; Chi2 = 2.19, df =1 (P = 0.14); I = 54% _1?0 _?5 s é 1?0
Test for overall effect: Z = 0.22 (P = 0.83) Favours centre-based CR  Favours home-based CR
Figure 133: Health-related quality of life — EQ-5D utility
Mean Difference Mean Difference
Study or Subgroup  Mean Difference SE IV, Fixed, 95% CI 1V, Fixed, 95% CI
Hwang 2017 -0.06 0.051 -0.06[-0.16, 0.04]
' ' )y
k t T t J
-10 -5 0 5 10

Favours centre-based CR  Favours home-based CR
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Figure 134:

Health-related quality of life - MLWHFQ

Mean Difference Mean Difference

Study or Subgroup  Mean Difference SE 1V, Fixed, 95% CI 1V, Fixed, 95% CI
Hwang 2017 -4 6.6328 -4.00[-17.00, 9.00] * ¥ i
10 5 0 5 10
Favours home-based CR  Favours centre-based CR
Figure 135: Exercise capacity — Incremental shuttle walking test
home-based CR centre-based CR Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total IV, Fixed, 95% CI 1V, Fixed, 95% CI
Cowie 2012 318 153 15 312 155 15 6.00[-104.22, 116.22] ‘< ) i —t s
10 5 0 5 10

Figure 136:

Favours home-based CR  Favours centre-based CR

Exercise capacity — 6 minute walk distance

Mean Difference Mean Difference

Study or Subgroup  Mean Difference SE Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Hwang 2017 2 19.3881 41.0% 2.00[-36.00, 40.00] * f L] »
Piotrowicz 2010 0 16.1738 59.0% 0.00[-31.70, 31.70] >

Total (95% Cl)

Heterogeneity: Chiz = 0.01, df = 1 (P = 0.94); I> = 0% f

100.0% 0.82 [-23.52, 25.16]

o+

-10 5

o v 10
Test for overall effect: Z = 0.07 (P = 0.95) Favours centre-based CR  Favours home-based CR
Figure 137: Exercise capacity — VO.max
home-based CR centre-based CR Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI IV, Fixed, 95% CI
Daskapan 2005 23.6 7.4 11 233 6.8 1 5.3% 0.30[-5.64, 6.24]
Karapolat 2009 18.12 6 36 1943 4.59 32 29.2% -1.31[-3.83,1.21] - &1
Piotrowicz 2010 19.7 5.2 75 19 4.6 56 65.5% 0.70[-0.98, 2.38] —Ti—
Total (95% Cl) 122 99 100.0% 0.09 [-1.27, 1.46] ’
Heterogeneity: Chi? = 1.69, df = 2 (P = 0.43); I = 0% ?_10 _55 3 é 10:
Test for overall effect: Z = 0.13 (P = 0.89) Favours centre-based CR  Favours home-based CR
Figure 138: Exercise capacity — 10 metre walk test (fast)
Mean Difference Mean Difference
Study or Subgroup  Mean Difference SE IV, Fixed, 95% CI IV, Fixed, 95% CI
Hwang 2017 1 0.051 1.00[0.90, 1.10] t
10 5 0 5 10
Favours centre-based CR  Favours home-based CR
© NICE 2018. All rights reserved. Subject to Notice of rights.
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Exercise capacity — Grip strength (kg)

Mean Difference

Figure 139:

Mean Difference

Study or Subgroup  Mean Difference SE |V, Fixed, 95% CI IV, Fixed, 95% CI
Hwang 2017 1 1.5306 1.00 [-2.00, 4.00]
10 5 0 5 10
Favours centre-based CR  Favours home-based CR
Figure 140: Study completers
home-based CR  centre-based CR Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Cowie 2012 15 20 15 20 13.0% 1.00[0.70, 1.43] —
Daskapan 2005 11 15 11 14 9.9% 0.93[0.62, 1.41] —
Karapolat 2009 36 37 32 37 27.8% 1.13[0.98, 1.29] el
Piotrowicz 2010 75 77 56 75 49.3% 1.30 [1.14, 1.50] -
Total (95% CI) 149 146 100.0%  1.18[1.07,1.30] &
Total events 137 114
Heterogeneity: Chiz = 4.61, df = 3 (P = 0.20); I2 = 35% I t t t t J
i ol 0.1 0.2 0.5 2 5 10
Test for overall effect: Z = 3.28 (P = 0.001) Favours centre-based CR  Favours home-based CR
Figure 141: Adherence to intervention
Experimental Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Cowie 2012 11 15 12 15 0.92[0.62, 1.36] —
Daskapan 2005 14 15 11 14 1.19[0.88, 1.61] T+
Karapolat 2009 32 37 33 37 0.97 [0.82, 1.15] —i—
Piotrowicz 2010 77 77 59 75 1.27 [1.13, 1.43] -+
01 02 05 2 10

5
Favours centre-based CR  Favours home-based CR

These outcomes have not been meta-analysed as there was a significant degree of variation in the methods of obtaining

this information across studies.

Figure 142:
Mean Difference

Study or Subgroup  Mean Difference SE IV, Fixed, 95% CI

Adherence to intervention (number of sessions attended)

Mean Difference
IV, Fixed, 95% CI

Hwang 2017 6 2.0409 6.00[2.00, 10.00]

v

-10
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Monitoring

NP monitoring vs Clinical monitoring

Figure 143:

Mortality in age <75/275 (Time to event)

Hazard Ratio

Hazard Ratio

Study or Subgroup log[Hazard Ratio] SE_Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
1.1.1 Age <75 years
HTA Aggregate (7 studies) -0.3711 0.1777 72.4%  0.69 [0.49, 0.98] ——
HTA IPD (Anguita) 0.27 0.9103 2.8% 1.31[0.22, 7.80]
HTA IPD (NorthStar) -0.1393 0.3034 24.8% 0.87[0.48, 1.58] - =T
Subtotal (95% CI) 100.0% 0.74 [0.55, 1.00] @
Heterogeneity: Chi? = 0.83, df = 2 (P = 0.66); I = 0%
Test for overall effect: Z = 1.96 (P = 0.05)
1.1.2 Age 75 and over
HTA Aggregate (7 studies) 0.1044 0.289 53.8% 1.11[0.63, 1.96] ——
HTA IPD (Anguita) -0.3857 1.2387 29% 0.68[0.06,7.71] *
HTA IPD (NorthStar) 0.3577 0.3225 43.2% 1.43[0.76, 2.69] —T
Subtotal (95% CI) 100.0% 1.22[0.81, 1.85] .
Heterogeneity: Chi? = 0.57, df =2 (P = 0.75); I = 0%
Test for overall effect: Z = 0.94 (P = 0.35)
01 02 05 2 5 10
Favours NPs  Favours clinical
Figure 144: Mortality at 1-2 years
NP monitoring  Clinical monitoring Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.2.1 All ages
Felker 2017 (GUIDE-IT) 66 446 77 448  96.2% 0.86 [0.64, 1.16]
Krupicka 2010 (OPTIMA) 4 26 3 26 3.8% 1.33[0.33, 5.38]
Subtotal (95% CI) 472 474 100.0% 0.88 [0.65, 1.18]
Total events 70 80
Heterogeneity: Chi? = 0.36, df = 1 (P = 0.55); I = 0%
Test for overall effect: Z = 0.86 (P = 0.39)
01 02 05 1 2 5 10
Favours NPs  Favours clinical
Figure 145: All-cause admission in age <75/275 (time to event)
Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE Weight IV, Fixed, 95% CI 1V, Fixed, 95% CI
1.4.1 Age <75 years
HTA Aggregate (Time-CHF) -0.3567 0.182 31.9% 0.70[0.49, 1.00] —
HTA IPD (Anguita) 0.1044 0.4839 45% 1.11[0.43,2.87] .
HTA IPD (NorthStar) -0.1744 0.1717 359% 0.84[0.60, 1.18] —
HTA IPD (UPSTEP) -0.1278 0.1954 27.7% 0.88[0.60, 1.29] — =
Subtotal (95% Cl) 100.0% 0.81 [0.66, 0.99] A 4
Heterogeneity: Chi =1.29, df =3 (P = 0.73); I?= 0%
Test for overall effect: Z =2.01 (P = 0.04)
1.4.2 Age 75 and over
HTA Aggregate (Time-CHF) 0.0953 0.1499 47.4% 1.10[0.82, 1.48] —F—
HTA IPD (Anguita) -1.1712 1.0448 1.0% 0.31[0.04,2.40] +
HTA IPD (NorthStar) 0.0198 0.1848 31.2% 1.02[0.71, 1.47]
HTA IPD (UPSTEP) -0.0305 0.2284 20.4% 0.97[0.62, 1.52]
Subtotal (95% ClI) 100.0% 1.03 [0.84, 1.27]
Heterogeneity: Chi? = 1.58, df = 3 (P = 0.66); I> = 0%
Test for overall effect: Z = 0.33 (P = 0.74)
01 02 05 1 2 5 10
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Figure 146: All-cause admissions at 15 months

NP monitoring  Clinical monitoring Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.5.1 All ages
Jourdain 2007 (STARS-BNP) 52 110 60 110 0.87[0.67, 1.12] —
01 02 05 2 5 10

Favours NPS Favours clinical

Figure 147: All-cause admissions at 6 months (count rate)

Rate Ratio Rate Ratio
Study or Subgroup log[Rate Ratio] SE 1V, Fixed, 95% CI IV, Fixed, 95% CI
1.6.1 All ages
Troughton 2000 (Christchurch) -0.29865 0.314362 0.74 [0.40, 1.37] —
01 02 05 2 5 10

Favours NPs Favours clinical

Figure 148: HF admission (time to event)

Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE Weight IV, Fixed, 95% CI 1V, Fixed, 95% CI
1.7.1 All ages
Troughton Rev IPD (BATTLESCARRED) -0.2485 0.2477 23.8% 0.78[0.48, 1.27] — =
Troughton Rev IPD (Berger) -0.478 0.2498 23.4% 0.62[0.38, 1.01] —
Troughton Rev IPD (PRIMA) 0 0.1968 37.7% 1.00[0.68, 1.47] —
Troughton Rev IPD (PROTECT) -0.4308 0.4118 8.6% 0.65[0.29, 1.46] S
Troughton Rev IPD (SIGNAL-HF) -0.6349 04723 6.5% 0.53[0.21, 1.34] S
Subtotal (95% CI) 100.0% 0.78 [0.61, 0.99] L 2
Heterogeneity: Chi? = 3.30, df =4 (P = 0.51); I = 0%
Test for overall effect: Z =2.07 (P = 0.04)

01 02 X 2 5 10

Favours NPs Favours clinical

Figure 149: HF admissions at 2 years

NP monitoring  Clinical monitoring Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.8.1 All ages
Krupicka 2010 (OPTIMA) 6 26 13 26 0.46 [0.21, 1.03] I —
01 02 05 2 5 10

Favours NPs Favours clinical

Figure 150: HF failure admissions at 1-2 years (count rate)

Rate Ratio Rate Ratio
Study or Subgroup log[Rate Ratio] SE IV, Fixed, 95% CI 1V, Fixed, 95% CI
1.23.1 All ages
Felker 2017 (GUIDE-IT) 0.2311 0.0804 1.26[1.08, 1.48] [ E—
0.5 0.7 1.5 2

Favours NPs Favours clinical

© NICE 2018. All rights reserved. Subject to Notice of rights.
94



Guideline short title
Forest plots

Figure 151: Quality of life by MLWHFQ score at 12 months (0-105)

NP monitoring Clinical monitoring Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD  Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
1.9.1 MLWHFQ at 12 months (final value)
Lainchbury 2009 (BATTLESCARRED) 288 216 121 26.5 22 121 435% 2.30[-3.19,7.79] R —
Maeder 2013 (TIME-CHF) 277 179 110 27 18.6 110 56.5% 0.70[-4.12, 5.52] — i
Subtotal (95% CI) 231 231 100.0% 1.40 [-2.23, 5.02] e

Heterogeneity: Chi2=0.18, df =1 (P = 0.67); 1= 0%
Test for overall effect: Z=0.76 (P = 0.45)

-10 -5 0 5 10
Favours NPs  Favours clinical

Figure 152: Quality of life by KCCQ change over 9 months (0-100)

NP monitoring Clinical monitoring  Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD_ Total IV, Fixed, 95% CI IV, Fixed, 95% CI
1.10.1 Change in KCCQ at 9 months
Persson 2010 (SIGNAL-HF) 36 185 126 6.2 18.5 124 -2.60[-7.19, 1.99] -t
10 5 0 5 10

Favours clinical Favours NPs

Figure 153: Quality of life (physical health) by SF36 PCS at 12 months (0-100)

NP monitoring Clinical monitoring Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD  Total Weight IV, Random, 95% CI IV, Random, 95% ClI
1.11.1 SF36 physical at 12 months (final value)
Karlstrom 2011 (UPSTEP) 37.8 12 100 356 11 98 48.4% 2.20[-1.01, 5.41] T &
Maeder 2013 (TIME-CHF) 379 101 110 40.6 10.3 110 51.6% -2.70 [-5.40, -0.00] —
Subtotal (95% CI) 210 208 100.0% -0.33 [-5.13, 4.47] e

Heterogeneity: Tau? = 9.72; Chi = 5.26, df = 1 (P = 0.02); > = 81%
Test for overall effect: Z=0.13 (P = 0.89)

10 -5 0 5 10
Favours clinical Favours NPs

Figure 154: Quality of life (mental health) by SF36 MCS at 12 months (0-100)

NP monitoring Clinical monitoring Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI 1V, Fixed, 95% CI

1.12.1 SF36 mental at 12 months (final score)

Karlstrom 2011 (UPSTEP) 46.5 10 100 46 11 98 44.7% 0.50 [-2.43, 3.43]
Maeder 2013 (TIME-CHF) 508 104 110 51.1 9.5 110 55.3% -0.30[-2.93, 2.33]
Subtotal (95% Cl) 210 208 100.0% 0.06 [-1.90, 2.02]
Heterogeneity: Chi? = 0.16, df = 1 (P = 0.69); 1= 0%

Test for overall effect: Z = 0.06 (P = 0.95)

10 -5 0 5 10
Favours clinical Favours NPs

Figure 155: Renal function at 6-12 months (by GFR / creatinine clearance / serum creatinine,
analysed using standardised mean difference)

NP monitoring Clinical monitoring Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD_Total Mean SD__ Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
1.14.1 All ages
Januzzi 2011 (PROTECT) 497 244 65  46.1 20.5 58 18.8% 0.16 [-0.20, 0.51] -
Lainchbury 2009 (BATTLESCARRED) 55 17 121 59 19 121 37.0% -0.22 [-0.47, 0.03] —
Maeder 2013 (TIME-CHF) -144 05 110 -1.41 0.53 110 33.8% -0.06 [-0.32, 0.21] —E—
Troughton 2000 (Christchurch) 522 42 33 51 4.2 36 10.5% 0.28 [-0.19, 0.76] T
Subtotal (95% CI) 329 325 100.0% -0.04 [-0.20, 0.11]
Heterogeneity: Chiz = 4.96, df = 3 (P = 0.17); 12 = 40%
Test for overall effect: Z = 0.54 (P = 0.59)

'
-2 -1 0 1
Favours NPs  Favours clinical

Note:  SMD of -0.04 (-0.2 to 0.11) is equivalent to a mean difference in eGFR of -0.76 (-3.8 to 2.09)
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Figure 156:

Creatinine rise >30% at 3 months

NP monitoring  Clinical monitoring Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Jourdain 2007 (STARS-BNP) 7 110 9 110 0.78[0.30, 2.01] —
01 02 05 2 5 10
Favours NPs  Favours clinical
Figure 157: Worsening renal function at 12-24 months
NP monitoring  Clinical monitoring Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Felker 2017 (GUIDE-IT) 16 446 9 448 1.79[0.80, 4.00] N I E—
01 02 05 2 5 10
Favours NPs Favours clinical
Figure 158: Acute Kidney Injury at 10-18 months
NP monitoring  Clinical monitoring Risk Ratio Risk Ratio
Study or Subgroup Events  Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.16.1 Age <75 years
Maeder 2013 (TIME-CHF) 32 108 28 102 1.08 [0.70, 1.66] i
1.16.2 Age 75 and over
Maeder 2013 (TIME-CHF) 42 146 47 143 0.88[0.62, 1.24] —
1.16.3 All ages
Januzzi 2011 (PROTECT) 4 76 3 75 1.32[0.30, 5.68] t
01 02 05 2 5 10
Favours NPs Favours clinical
Figure 159: Hyperkalaemia at 18-24 months
NP monitoring  Clinical monitoring Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.18.1 Age <75 years
Maeder 2013 (TIME-CHF) 20 108 15 102 1.26 [0.68, 2.32] [ —
1.18.2 Age 75 and over
Maeder 2013 (TIME-CHF) 34 143 35 146 0.99 [0.66, 1.50] —
1.18.3 All ages
Felker 2017 (GUIDE-IT) 11 446 6 448 1.84[0.69, 4.94] e
01 02 05 2 5 10
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Figure 160:

NP monitoring

Clinical monitoring

Risk Ratio

Hypotension at 10-24 months (age <75 years and age 275 years)

Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.20.1 Age <75 years
Maeder 2013 (TIME-CHF) 48 108 38 102 100.0% 1.19[0.86, 1.66]
Subtotal (95% Cl) 108 102 100.0% 1.19 [0.86, 1.66]
Total events 48 38
Heterogeneity: Not applicable
Test for overall effect: Z = 1.05 (P = 0.29)
1.20.2 Age 75 and over
Maeder 2013 (TIME-CHF) 68 143 44 146 100.0% 1.58 [1.17, 2.13]
Subtotal (95% CI) 143 146 100.0% 1.58 [1.17, 2.13]
Total events 68 44
Heterogeneity: Not applicable
Test for overall effect: Z = 2.97 (P = 0.003)
01 02 05 2 5 10
Favours NPs  Favours clinical
Figure 161: Hypotension at 10-24 months (all ages)
NP monitoring  Clinical monitoring Peto Odds Ratio Peto Odds Ratio
Study or Subgroup Events Total Events Total Weight Peto, Fixed, 95% CI Peto, Fixed, 95% CI
1.26.3 All ages
Felker 2017 (GUIDE-IT) 7 446 2 448 40.2% 3.08 [0.83, 11.45] L >
Januzzi 2011 (PROTECT) 4 76 0 75 17.7% 7.59 [1.05, 55.00] —_— >
Troughton 2000 (Christchurch) 7 33 4 36 42.2% 2.10[0.58, 7.57] L
Subtotal (95% CI) 555 559 100.0% 3.08 [1.34, 7.07] ——
Total events 18 6
Heterogeneity: Chiz = 1.14, df = 2 (P = 0.57); 1= 0%
Test for overall effect: Z = 2.65 (P = 0.008)
01 02 05 2 5 10
Favours clinical Favours NPs
Figure 162: Bradycardia at 18 month
NP monitoring  Clinical monitoring Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.20.1 Age <75 years
Maeder 2013 (TIME-CHF) 13 108 8 102 1.53 [0.66, 3.55] — 1
1.20.2 Age 75 and over
Maeder 2013 (TIME-CHF) 21 143 18 146 1.19[0.66, 2.14] B e —
01 02 05 2 5 10

Figure 163:

NP monitoring

Clinical monitoring

Symptomatic bradycardia at 12-24 months

Risk Difference
M-H, Fixed, 95% CI

Risk Difference
M-H, Fixed, 95% CI

Favours NPs Favours clinical

Study or Subgroup Events Total Events Total
1.24.1 All ages
Felker 2017 (GUIDE-IT) 0 446 0 448

0.00 [-0.00, 0.00]
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Figure 164:

NP monitoring  Clinical monitoring

Significant ventricular arrhythmia at10 months

Risk Ratio

Risk Ratio

Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.21.1 All ages
Januzzi 2011 (PROTECT) 7 76 4 75 1.73[0.53, 5.66] t
01 02 05 2 5 10
Favours NPs  Favours clinical
1
Figure 165: New atrial fibrillation at 10 months
NP monitoring  Clinical monitoring Risk Ratio Risk Ratio
Study or Subgroup Events  Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.22.1 All ages
Januzzi 2011 (PROTECT) 2 76 5 75 0.39[0.08, 1.97] + t
01 02 05 2 5 10
Favours NPs  Favours clinical
2
3 E.10.2 NP monitoring vs No monitoring protocol
Figure 166: Mortality in age <75/275 (Time to event)
Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE 1V, Fixed, 95% CI 1V, Fixed, 95% CI
2.1.1 Age <75 years
HTA IPD (Shochat) -2.2073 1.0492 0.11[0.01,0.86] 4
2.1.2 Age 75 and over
HTA IPD (Shochat) 0.392 0.7357 1.48[0.35, 6.26] t
I } } } } i
01 0.2 0.5 1 2 5 10
Favours NPs Favours no protocol
4
Figure 167: Mortality at 15 months — 3 years
Experimental Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
2.2.1 Age <75 years at 15 months
Lainchbury 2009 (BATTLESCARRED) 9 58 20 64 0.50 [0.25, 1.00] R E—
2.2.2 Age 75 and over at 15 months
Lainchbury 2009 (BATTLESCARRED) 31 63 20 58 1.43[0.92, 2.20] Tt
2.2.3 All ages at 3 years
Berger 2010 20 92 35 90 0.56 [0.35, 0.89] —t
0.1 02 05 2 5 10
Favours NPs Favours no protocol
5
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Figure 168:

Hazard Ratio

All-cause admissions in age <75/275 (time to event)

Hazard Ratio

Study or Subgroup log[Hazard Ratio] SE 1V, Fixed, 95% CI IV, Fixed, 95% CI
2.3.1 Age <75 years
HTA IPD (Shochat) 0.077 0.3443 1.08[0.55, 2.12] S L
2.3.2 Age 75 and over
HTA IPD (Shochat) 0.5068 0.3661 1.66 [0.81, 3.40] I L
I } } ) t |
0.1 0.2 0.5 2 5 10
Favours NPs Favours no protocol
1
Figure 169: HF admissions at 15 months — 3 years
NP monitoring  No monitoring Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
2.4.1 Age <75 years
Lainchbury 2009 (BATTLESCARRED) 17 58 23 64 0.82[0.49, 1.37] —
2.4.2 Age 75 and over
Lainchbury 2009 (BATTLESCARRED) 27 63 18 58 1.38 [0.86, 2.23] Tt
2.4.3 All ages
Berger 2010 26 92 55 90 0.46 [0.32, 0.67] —t
0.1 02 05 2 5 10
Favours NPs Favours no protocol
2 E.10.3 CKD: NP monitoring vs Clinical monitoring
Figure 170: Mortality at 9.5 to 36 months
Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE Weight 1V, Random, 95% CI IV, Random, 95% CI
3.1.1 All ages
Troughton Rev IPD (HFpEF) 0.3853 0.2795 41.3% 1.47 [0.85, 2.54] T
Troughton Rev IPD (HFrEF) -0.2107 0.1282 58.7% 0.81[0.63, 1.04] iy
Subtotal (95% CI) 100.0% 1.04 [0.58, 1.84] —~—
Heterogeneity: Tau? = 0.13; Chi? = 3.76, df = 1 (P = 0.05); 1> = 73%
Test for overall effect: Z=0.12 (P = 0.90)
0.1 02 05 2 5 10
Favours NPs  Favours clinical
3
Figure 171: All-cause hospitalisation (days in hospital)at 24 months
NP monitoring Clinical monitoring  Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total |V, Fixed, 95% CI 1V, Fixed, 95% CI
3.2.1 All ages
Eurlings 2010 (PRIMA) 6.92 10.2 81 6.54 106 82 0.38[-2.81,3.57]  LE—
10 -5 0 5 10
Favours NPs Favours clinical
4
5
6 E.11 Telemonitoring and self-monitoring
7
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1 E.11.1 Structured telephone support
2 E.11.1.1  All-cause mortality

Figure 172: Structured telephone support versus usual care

STS Usual Care Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.1.1 Recent admission
Angermann 2012 (INH) 32 352 52 363 16.9% 0.63 [0.42, 0.96] ™
Barth 2001 0 17 0 17 Not estimable
Capomolla 2004 5 67 7 66 2.3% 0.70[0.24, 2.11] —
Chaudhry 2010 (Tele-HF) 92 826 94 827 31.1% 0.98 [0.75, 1.28] -
Cleland 2005 (Struct Tele) (TENS-HMS) 27 173 20 85 8.9% 0.66 [0.40, 1.11] T
DeBusk 2004 21 228 29 234 9.5% 0.74 [0.44, 1.26] /T
Domingues 2011 8 57 13 63  4.1% 0.68 [0.30, 1.52] T
Laramee 2003 13 141 15 146 4.9% 0.90 [0.44, 1.82] T
Rainville 1999 1 19 4 19 1.3% 0.25[0.03, 2.04] — 1
Riegel 2002 16 130 32 228 7.7% 0.88[0.50, 1.54] T
Riegel 2006 6 70 8 65 27% 0.70[0.26, 1.90] D
Sales 2014 5 70 5 67 1.7% 0.96 [0.29, 3.16] I —
Tsuyuki 2004 16 140 12 136  4.0% 1.30 [0.64, 2.64]
Wakefield 2008 25 99 11 49 4.9% 1.12[0.60, 2.09] 1
Subtotal (95% Cl) 2389 2365 100.0% 0.84 [0.72, 0.98] ¢
Total events 267 302
Heterogeneity: Chi? = 8.16, df = 12 (P = 0.77); I>= 0%
Test for overall effect: Z=2.16 (P = 0.03)
1.1.2 Community
Al Sutari 2017 1 72 5 72 2.2% 0.20[0.02, 1.67] I
Baker 2011 0 303 2 302 1.1% 0.20[0.01,4.13] +
Bento 2009 0 20 1 20 0.7% 0.33[0.01, 7.72]
DeWalt 2006 3 62 4 65 1.7% 0.79[0.18, 3.37] S
Galbreath 2004 54 710 39 359 22.7% 0.70[0.47, 1.04] =
Gattis 1999 (PHARM) 3 90 5 91 2.2% 0.61[0.15, 2.46] -1
GESICA 2005 (DIAL) 116 760 122 758 53.4% 0.95[0.75, 1.20]
Krum 2013 (CHAT) 17 188 16 217 6.5% 1.23[0.64, 2.36]
Sisk 2006 22 203 22 203 9.6% 1.00[0.57, 1.75]
Subtotal (95% Cl) 2408 2087 100.0% 0.88 [0.73, 1.05]
Total events 216 216

Heterogeneity: Chi? = 6.36, df =8 (P = 0.61); I?= 0%
Test for overall effect: Z = 1.47 (P = 0.14)

1.1.3 Mixed
Mortara 2009 (Struct Tele) (HHH) 7 94 9 160 100.0%  1.32[0.51,3.44] i
Subtotal (95% Cl) 94 160 100.0%  1.32[0.51, 3.44]

Total events 7 9

Heterogeneity: Not applicable
Test for overall effect: Z = 0.58 (P = 0.56)

, ,
0.01 0.1 10
Favours STS Favours UC

3 E.11.1.2 All-cause hospitalisation

Figure 173: Structured telephone support versus usual care
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STS Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
2.1.1 Recent admission
Angermann 2012 (INH) 119 352 112 363 11.4% 1.10[0.89, 1.35] ™
Chaudhry 2010 (Tele-HF) 407 826 392 827 40.3% 1.04 [0.94, 1.15] L 3
Cleland 2005 (Struct Tele) (TENS-HMS) 85 173 46 85 6.4% 0.91[0.71, 1.16] -
DeBusk 2004 116 228 117 234 11.9% 1.02[0.85, 1.22] .
Domingues 2011 20 57 23 63 2.2% 0.96 [0.59, 1.55] -1
Laramee 2003 49 141 46 146  4.7% 1.10[0.79, 1.53] 1T
Riegel 2002 56 130 114 228 8.5% 0.86 [0.68, 1.09] -7
Riegel 2006 39 70 37 65 4.0% 0.98[0.73, 1.32] -
Sales 2014 5 70 13 67 1.4% 0.37[0.14, 0.98] —
Tsuyuki 2004 59 140 51 136 5.3% 1.12[0.84, 1.50] T
Wakefield 2008 41 99 29 49  4.0% 0.70 [0.50, 0.97] -
Subtotal (95% Cl) 2286 2263 100.0% 1.00 [0.94, 1.07] ¢
Total events 996 980

Heterogeneity: Chi? = 12.97, df = 10 (P = 0.23); I? = 23%
Test for overall effect: Z =0.01 (P = 0.99)

2.1.2 Community

Al Sutari 2017 10 72 17 72 32% 0.59[0.29, 1.20] -1
Bento 2009 2 20 10 20 1.9% 0.20[0.05,080] ¥
Gattis 1999 (PHARM) 17 90 30 91 5.6% 0.57 [0.34, 0.96]

GESICA 2005 (DIAL) 261 760 296 758 55.6% 0.88[0.77, 1.00] L
Krum 2013 (CHAT) 74 188 114 217 19.9% 0.75[0.60, 0.93] —=
Sisk 2006 62 203 74 203 13.9% 0.84 [0.64, 1.10] T
Subtotal (95% Cl) 1333 1361 100.0% 0.81[0.73, 0.89] *
Total events 426 541

Heterogeneity: Chi* =8.44, df =5 (P =0.13); I?=41%
Test for overall effect: Z = 4.10 (P < 0.0001)

2.1.3 Mixed
Mortara 2009 (Struct Tele) (HHH) 34 94 48 160 100.0%  1.21[0.84,1.72] t
Subtotal (95% Cl) 94 160 100.0% 1.21[0.84, 1.72]
Total events 34 48
Heterogeneity: Not applicable
Test for overall effect: Z = 1.02 (P = 0.31)
01 02 05 2 5
Favours STS Favours UC
1 E.11.1.3 Quality of life
2E.11.1.3.1 Recent admission
Figure 174: SF-36 Physical health component

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% CI 1V, Fixed, 95% CI
3.1.1 Recent admission
Angermann 2012 (INH) 28 10 352 1.3 99 363 1.50[0.04, 2.96] —

10 5 0 5
Favours UC Favours STS
Figure 175: SF-36 Physical functioning component

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% CI IV, Fixed, 95% CI
3.2.1 Recent admission
Angermann 2012 (INH) 59 258 352 1.8 247 363 4.10[0.40, 7.80] -t

10 -5 0 5
Favours UC Favours STS
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Figure 176: MLWHFQ

Experimental Control Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% CI

Mean Difference
IV, Fixed, 95% CI

3.5.1 Recent admission

Riegel 2006 121 213 69 129 10.9 65 -0.80[-6.48, 4.88] t
10 5 5 10
Favours STS Favours UC
Figure 177: EQ-5D
Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% CI IV, Fixed, 95% CI
3.10.1 Recent admission
Riegel 2006 0.82 0.2 69 0.78 0.2 65 0.04[-0.03, 0.11]
10 5 0 5 10
Favours UC Favours STS
Figure 178: HFSS
Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean SD Total 1V, Fixed, 95% CI IV, Fixed, 95% CI
3.11.1 Recent admission
Baker 2011 65.3 224 303 64.1 228 302 1.20[-2.40, 4.80] N N —
10 5 0 5 10
Favours UC Favours STS
1E.11.1.3.2 Community
Figure 179: MLWHFQ
Mean Difference Mean Difference
Study or Subgroup Mean Difference SE Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
3.3.2 Community
Dang 2017 -4.69 5.9338 3.4% -4.69[-16.32,6.94] *
DeWalt 2006 2 3.57 9.4% 2.00 [-5.00, 9.00]
GESICA 2005 (DIAL) -4.4 1.3 70.8% -4.40[-6.95,-1.85] —l—
Sisk 2006 -7.3 27 164% -7.30[-1259,-201] —=——
Subtotal (95% Cl) 100.0% -4.28 [-6.43, -2.14] -
Heterogeneity: Chi? = 4.36, df = 3 (P =0.23); I>=31%
Test for overall effect: Z = 3.92 (P < 0.0001)
10 5 0 5 10
. . Favours TM Favours UC
Test for subaroup differences: Not applicable
Figure 180: Health distress score
Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% CI IV, Fixed, 95% CI
3.9.1 Community
Dang 2017 -0.08 1.49 36 1.03 1.44 16 -1.11[-1.97, -0.25] -+
10 5 0 10
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1E.11.1.3.3 Mixed

Figure 181: MLWHFQ

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% CI IV, Fixed, 95% CI
3.7.3 Mixed
Stavrianopoulos 2016 -19.36 7.251 25 14 2582 25 -20.76 [-23.78, -17.74] +
100 -50 0 50 100
Favours STS Favours UC
2
Figure 182: KCCQ HRQolL
Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% CI IV, Fixed, 95% CI
3.8.1 Mixed
Ramachandran 2007 76.3 17.3 25 634 219 25 12.90[1.96, 23.84] —t
100 -50 0 50 100
Favours UC Favours STS
3 EJ11.1.4 Adherence to intervention
4E.11.1.4.1 Recent admission
Figure 183: Weight self daily
Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total IV, Fixed, 95% CI IV, Fixed, 95% CI
4.1.1 Recent admisssion
Laramee 2003 47 38112 141 3.2 3.8112 146 1.50[0.62, 2.38] -t
10 5 0 5 10
Favours UC Favours STS
Figure 184: Check ankles and feet for swelling
Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total IV, Fixed, 95% CI 1V, Fixed, 95% CI
4.2.1 Recent admission
Laramee 2003 49 1.101 141 45 1101 146 0.40[0.15, 0.65] +
210 5 0 5 10
Favours UC Favours STS
Figure 185: Follow fluid recommendations
Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total |V, Fixed, 95% CI IV, Fixed, 95% CI
4.3.1 Recent admission
Laramee 2003 5 1.1857 141 46 1.1857 146 0.40[0.13,0.67] u
10 5 0 5 10
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Figure 186: Follow low-salt diet

Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total |V, Fixed, 95% CI IV, Fixed, 95% ClI
4.4.1 Recent admission
Laramee 2003 49 07622 141 46 0.7622 146 0.30[0.12,0.48] o
10 5 0 5 10

Favours UC Favours STS

Figure 187: Take medication

Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total 1V, Fixed, 95% CI IV, Fixed, 95% CI
4.5.1 Recent admission
Laramee 2003 5 0.5928 141 49 0.5928 146 0.10[-0.04, 0.24] r
I } } d
-10 -5 0 5 10

Favours UC Favours STS

1 E.11.2 Telemonitoring
2 E.J11.2.1  All-cause mortality

Figure 188: Telemonitoring versus usual care

Telemonitoring Usual Care Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.2.1 Recent admission
Antonicelli 2008 3 28 5 29  45% 0.62[0.16, 2.36] e
Biannic 2012 (SEDIC) 8 45 14 45 12.9% 0.57[0.27, 1.23] -
Cleland 2005 (Telemon) (TENS-HMS) 28 168 20 85 24.6% 0.71[0.42,1.18] T
Dendale 2012 (TEMA-HF1) 4 80 14 80 12.9% 0.29[0.10, 0.83] —_—
Goldberg 2003 (WHARF) 11 138 26 142 23.7% 0.44[0.22, 0.85] —
Lynga 2012 (WISH) 5 166 8 153 7.7% 0.58[0.19, 1.72] I
Scherr 2009 (MOBITEL) 0 66 1 54 1.5% 0.27[0.01, 6.58]
Villani 2014 (ICAROS) 5 40 9 40 8.3% 0.56 [0.20, 1.51] -
Woodend 2008 5 62 4 59  3.8% 1.19[0.34, 4.22] N
Subtotal (95% CI) 793 687 100.0% 0.56 [0.42, 0.74] L 2
Total events 69 101

Heterogeneity: Chiz = 4.49, df = 8 (P = 0.81); = 0%
Test for overall effect: Z = 3.97 (P < 0.0001)

1.2.2 Community
De Lusignan 2001 2 10 3 10 100.0% 0.67[0.14, 3.17] 1_
Subtotal (95% CI) 10 10 100.0% 0.67 [0.14, 3.17]

Total events 2 3

Heterogeneity: Not applicable
Test for overall effect: Z=0.51 (P = 0.61)

1.2.3 Mixed
Balk 2008 9 101 8 113  46% 1.26 [0.50, 3.14] T
Blum 2014 (MCCD) 49 104 45 102 27.6% 1.07 [0.79, 1.44] -
Giordano 2009 21 230 32 230 19.4% 0.66 [0.39, 1.10] - =T
Koehler 2011 (TIM-HF) 54 354 55 356 33.3% 0.99[0.70, 1.39] -
Mortara 2009 (Telemon) (HHH) 8 101 9 160 4.2% 1.41[0.56, 3.53] -1
Seto 2012 3 50 0 50 0.3% 7.00[0.37,132.10] >
Soran 2008 11 160 17 155 10.5% 0.63[0.30, 1.29] -
Vuorinen 2014 0 47 0 47 Not estimable
Subtotal (95% Cl) 1147 1213 100.0% 0.96 [0.79, 1.16] 4
Total events 155 166
Heterogeneity: Chi2 = 6.67, df = 6 (P = 0.35); 12 = 10%
Test for overall effect: Z = 0.46 (P = 0.65)
0.01 01 10 100

Favours TM Favours UC
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1 E.11.2.2 All-cause hospitalisation

Figure 189: Telemonitoring versus usual care

Telemonitoring Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
2.2.1 Recent admission
Antonicelli 2008 9 28 26 29 7.5% 0.36 [0.21, 0.62] -
Biannic 2012 (SEDIC) 19 45 35 45  10.9% 0.54[0.37,0.79] -
Cleland 2005 (Telemon) (TENS-HMS) 80 168 46 85 13.8% 0.88[0.68, 1.13] -
Dendale 2012 (TEMA-HF1) 64 80 66 80 16.1% 0.97[0.84, 1.13] -+
Goldberg 2003 (WHARF) 65 138 67 142 13.9% 1.00 [0.78, 1.28] a
Lynga 2012 (WISH) 79 166 84 153 14.7% 0.87[0.70, 1.07] -
Scherr 2009 (MOBITEL) 1 66 17 54 5.9% 0.53[0.27, 1.03] -/
Woodend 2008 60 62 54 59 17.1% 1.06 [0.97, 1.16] o
Subtotal (95% Cl) 753 647 100.0% 0.81 [0.66, 0.98] L
Total events 387 395
Heterogeneity: Tau? = 0.06; Chi2 = 42.18, df = 7 (P < 0.00001); I> = 83%
Test for overall effect: Z=2.12 (P = 0.03)
2.2.2 Mixed
Blum 2014 (MCCD) 80 104 74 102 24.4% 1.06 [0.90, 1.24] -
Giordano 2009 67 230 96 230 17.0% 0.70 [0.54, 0.90] -
Koehler 2011 (TIM-HF) 192 354 179 356 26.0% 1.08 [0.94, 1.24] o
Mortara 2009 (Telemon) (HHH) 35 101 48 160 11.4% 1.16 [0.81, 1.65] i
Seto 2012 14 50 10 50 3.8% 1.40 [0.69, 2.85] T
Soran 2008 75 160 66 155 17.5% 1.10 [0.86, 1.41] ™
Subtotal (95% Cl) 999 1053 100.0% 1.02[0.88, 1.18] )
Total events 463 473
Heterogeneity: Tau? = 0.02; Chiz = 11.17, df = 5 (P = 0.05); I? = 55%
Test for overall effect: Z=0.25 (P = 0.80)
0.01 01 10 100
) . Favours TM Favours UC
Test for subaroup differences: Chi? = 3.43, df = 1 (P = 0.06). I = 70.8%
2 E.11.23 Quality of life
3E.11.2.3.1 Recent admission
Figure 190: SF-12 Physical
Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total 1V, Fixed, 95% CI IV, Fixed, 95% CI
3.12.1 Recent admission
Goldberg 2003 (WHARF) 6.7 104 138 43 114 142 2.40[-0.15,4.95] | L —
\ \ \ )
I } } |
-10 -5 0 5 10
Favours UC Favours TM
Figure 191: SF-12 Mental
Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% CI 1V, Fixed, 95% CI
3.13.1 Recent admission
Goldberg 2003 (WHARF) 59 106 138 52 132 142 0.70[-2.10, 3.50] L
\ \ \ )
I } } |
-10 -5 0 5 10
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Figure 192: Health distress score
Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% CI 1V, Fixed, 95% CI
3.14.1 Recent admission
Goldberg 2003 (WHARF) 48 83 138 55 8.8 142 -0.70[-2.70, 1.30] — 7T
10 5 0 5 10
Favours TM Favours UC
Figure 193: MLWHFQ
Mean Difference Mean Difference
Study or Subgroup Mean Difference SE Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
3.16.1 Recent admission
Biannic 2012 (SEDIC) -1.9 261 57.5% -1.90[-7.02, 3.22] i
Goldberg 2003 (WHARF) -45 3.0358 42.5% -4.50[-10.45,1.45] ¢ L
Subtotal (95% CI) 100.0% -3.01[-6.88, 0.87] ——
Heterogeneity: Chiz = 0.42, df = 1 (P = 0.52); I = 0%
Test for overall effect: Z = 1.52 (P = 0.13)
10 5 0 5 10
. . Favours TM Favours UC
Test for subaroup differences: Not applicable
Figure 194: SF-36 Mental component summary
Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% CI 1V, Fixed, 95% CI
3.19.1 Recent admission
Antonicelli 2008 53 12 28 48 9 29 5.00[-0.52, 10.52] t >
10 5 0 5 10
Favours UC Favours TM
Figure 195: SF-36 Physical component summary
Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% CI IV, Fixed, 95% CI
3.21.1 Recent admission
Antonicelli 2008 39 11 28 39 11 29 0.00[-5.71,5.71]
10 5 0 5 10
Favours UC Favours TM
1E.11.2.3.2 Mixed
Figure 196: SF-36 Physical functioning component
Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% CI 1V, Fixed, 95% CI
3.15.1 Mixed
Koehler 2011 (TIM-HF) 538 1.4 354 517 14 356 2.10[1.89,2.31] t
10 5 0 5 10
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Figure 197: MLWHFQ

Experimental Control Mean Difference

Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
3.18.1 Mixed
Blum 2014 (MCCD) -24 24 102 -18 21 101 75.7% -6.00[-12.20, 0.20] * L]
Seto 2012 414 26.7 38 473 234 44 24.3% -5.90[-16.85,5.05] ¢ -
Subtotal (95% Cl) 140 145 100.0% -5.98 [-11.37, -0.58] = —
Heterogeneity: Chi? = 0.00, df =1 (P = 0.99); 12 = 0%
Test for overall effect: Z = 2.17 (P = 0.03)
10 -5 0 5 10
Favours TM Favours UC
Figure 198: SF-36 Mental component summary
Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% CI IV, Fixed, 95% CI
3.20.2 Mixed
Blum 2014 (MCCD) 52 11 102 55 9 101 -3.00[-5.76, -0.24] . —
10 5 0 5 10
Favours UC Favours TM
Figure 199: SF-36 Physical component summary
Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% CI IV, Fixed, 95% CI
3.22.2 Mixed
Blum 2014 (MCCD) 38 10 102 38 11 101 0.00[-2.89, 2.89] S —
10 5 0 5 10
Favours UC Favours TM
1 E.11.3 Structured telephone support + telemonitoring
2 EJ11.3.1 All-cause mortality
3E.11.3.1.1 Recent admission
Figure 200: Structured telephone support + telemonitoring versus usual care
Experimental Usual Care Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.3.1 Recent admission
Ong 2016 100 715 144 722 0.70[0.56, 0.89] —t
01 02 05 2 5 10
Favours STS + TM Favours UC
4 E.11.3.2 All-cause hospitalisation
5E.11.3.2.1 Recent admission
Figure 201: Structured telephone support + telemonitoring versus usual care
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Experimental Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
2.4.1 Recent admission
Ong 2016 363 715 355 722 1.03[0.93, 1.15] +
01 02 05 2 5 10
Favours STS +TM Favours UC
1 E.11.3.3 Quality of life
2E.11.3.3.1 Recent admission
Figure 202: MLHWFQ
Mean Difference Mean Difference
Study or Subgroup  Mean Difference SE 1V, Fixed, 95% CI IV, Fixed, 95% CI
3.23.1 Recent admission
Ong 2016 -4.13 1.77 -4.13[-7.60, -0.66] N E—
-10 5 0 10

5
Favours STS + TM Favours UC

4 E.11.4 Funnel plots
5 E.11.4.1 Telemonitoring versus usual care

Figure 203: All-cause mortality
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Figure 204:

All-cause hospitalisation
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2 E.J11.4.2 Structured telephone support versus usual care
Figure 205: All-cause mortality
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Figure 206: All-cause hospitalisation
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E.12 Multi-Disciplinary Teams
E.12.1 Short MDT clinic vs usual care for high risk
Figure 207: Admissions to hospital during study
MDT Usual care Rate Ratio Rate Ratio
Study or Subgroup log[Rate Ratio] SE Total Total IV, Fixed, 95% CI IV, Fixed, 95% CI
Ledwidge 2003 -1.8971 0.76376262 51 47 015[0.03,067] ++—————
Rao 2007 0463299  0.346989 59 53 1.59[0.81,3.14] S S
0.1 02 05 2 5 10

Favours MDT Favours usual care

Figure 208: Deaths during study

MDT Usual care Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Ledwidge 2003 3 51 3 47 0.92[0.20, 4.34] t
Rao 2007 1 59 2 53 0.45[0.04, 4.81] t
01 02 05 2 5 10

Favours MDT Favours usual care
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Figure 209: Proportion prescribed ACE-I
MDT Usual care Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Rao 2007 50 59 34 53 1.32[1.05, 1.66] ——
01 02 05 2 5 10
Favours usual care Favours MDT
Figure 210: Proportion prescribed beta-blockers
MDT Usual care Peto Odds Ratio Peto Odds Ratio
Study or Subgroup  Events Total Events Total Peto, Fixed, 95% CI Peto, Fixed, 95% CI
Rao 2007 30 59 1 53  11.29[4.95, 25.77] —
0.02 0.1 10 50
Favours usual care Favours MDT
Mid-length home-based MDT vs usual care for high risk
Figure 211: Admissions during study
MDT Usual care Rate Ratio Rate Ratio
Study or Subgroup log[Rate Ratio] SE Total Total 1V, Fixed, 95% CI IV, Fixed, 95% CI
Brannstrom 2014 (PREFER study) -1.26224 0.292463 36 36 0.28[0.16, 0.50] L
01 02 05 2 5 10
Favours MDT Favours usual care
Figure 212: Deaths during study
MDT Usual care Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Brannstrom 2014 (PREFER study) 8 36 4 36 2.00 [0.66, 6.06] t
01 02 05 2 5 10
Favours MDT Favours usual care
Figure 213: QolL: EQ5D final score (higher = better)
MDT Usual care Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% CI 1V, Fixed, 95% CI
Brannstrom 2014 (PREFER study) 60.4 20.6 36 523 23.2 36 8.10[-2.03, 18.23] Tt
20 10 0 10 20
Favours usual care Favours MDT
Mid-length MDT clinic vs usual care for high risk
Figure 214: Admissions during study
MDT Usual care Rate Ratio Rate Ratio
Study or Subgroup log[Rate Ratio] SE Total Total 1V, Fixed, 95% CI IV, Fixed, 95% CI
Ducharme 2005 -0.38358 0.147772 115 115 0.68[0.51, 0.91] —t
Gonzalez-Guerrero 2014 -0.08609 0.21455 59 58 0.92[0.60, 1.40] —H—
Nucifora 2006 -0 0.158122 99 101 1.00[0.73, 1.36] -
01 02 05 2 5 10
Favours MDT Favours usual care
Figure 215: Deaths during study
MDT Usual care Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Ducharme 2005 12 115 19 115 0.63[0.32, 1.24] -t
Gonzalez-Guerrero 2014 13 59 22 58 0.58 [0.32, 1.04] I —
Nucifora 2006 14 99 8 101 1.79[0.78, 4.07] Tt
01 02 05 2 5 10
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Figure 216: QoL: MLWHFQ final score (lower = better)

MDT Usual care Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% CI 1V, Fixed, 95% CI
Nucifora 2006 14 20 74 10 16 75 4.00[-1.82,9.82] t
10 5 0 5 10

Favours MDT Favours usual care

Figure 217: Proportion prescribed ACE inhibitor

MDT Usual care Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Nucifora 2006 68 85 75 93 0.99[0.86, 1.15] I~
0.1 02 05 2 5 10

Favours usual care Favours MDT

Figure 218: Proportion prescribed beta-blockers
MDT Usual care Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Nucifora 2006 12 85 18 93 0.73[0.37, 1.42] . . .—l__ . . .
01 02 05 2 5 10
Favours usual care Favours MDT
Figure 219: Proportion taking medication as prescribed
MDT Usual care Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Nucifora 2006 74 85 78 93 1.04 [0.92, 1.17] . i

01 02 05 2 5 10
Favours usual care Favours MDT

Mid-length nurse-led clinic vs usual care for high risk

Figure 220: Admissions during study

MDT Usual care Rate Ratio Rate Ratio
Study or Subgroup log[Rate Ratio] SE Total Total 1V, Fixed, 95% CI 1V, Fixed, 95% CI
Ekman 1998 -0.08797 0.148393 79 79 0.92[0.68, 1.22] —h—
01 02 05 2 5 10

Favours MDT Favours usual care

Figure 221: Admissions and emergency department attendances during study

Rate Ratio Rate Ratio
Study or Subgroup log[Rate Ratio] SE 1V, Fixed, 95% CI 1V, Fixed, 95% CI
Driscoll 2014 -0.4056 1.1547 0.67[0.07,6.41] * t
01 02 05 2 5 10

Favours MDT Favours usual care

Figure 222: Deaths during study

MDT Usual care Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Ekman 1998 21 79 17 79 1.24[0.71, 2.16] — Tt
0.1 02 05 2 5 10

Favours MDT Favours usual care
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Figure 223:

Deaths during study (Peto Odds ratio)

Peto Odds Ratio

MDT Usual care Peto Odds Ratio
Study or Subgroup  Events Total Events Total Peto, Fixed, 95% CI Peto, Fixed, 95% CI
Driscoll 2014 1 12 0 13 8.03[0.16, 406.02] t >
0.02 0.1 10 50
Favours MDT Favours usual care
Figure 224: Symptoms: Change in NYHA class during study (lower = better)
MDT Usual care Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% CI 1V, Fixed, 95% CI
Ekman 1998 -0.2 0.9 79 -03 07 79 0.10[-0.15, 0.35] -1t
4 05 0 05 1
Favours MDT Favours usual care
Figure 225: Qol: Change in score on MLWHFQ (lower = better)
MDT Usual care Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total 1V, Fixed, 95% CI 1V, Fixed, 95% CI
Driscoll 2014 6.7 16.2 12 9.5 10.8 13 -2.80[-13.68,8.08] * t
10 5 0 5 10
Favours MDT Favours usual care
Figure 226: Proportion prescribed ACE-inhibitor
MDT Usual care Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Ekman 1998 49 70 47 75 1.12[0.89, 1.41]
0.2 05 1 2 5
Favours usual care Favours MDT
Figure 227: Proportion prescribed beta-blocker at optimal dose
MDT Usual care Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Driscoll 2014 9 11 5 13 2.13[1.01, 4.47]
0.1 02 05 1 2 5 10

Favours usual care Favours MDT

Mid-length case management vs usual care for high risk

1 E.125
Figure 228: Time to first hospital admission (hazard ratio)
MDT Usual care  Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE Total Total IV, Fixed, 95% CI 1V, Fixed, 95% CI
Tsuchihashi-Makaya 2013 (J-HOMECARE trial) -0.6539 0.325 71 74 0.52[0.28, 0.98] I E—
0.1 02 05 2 5 10
Favours MDT Favours usual care
Figure 229: Deaths during study
MDT Usual care Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Tsuchihashi-Makaya 2013 (J-HOMECARE ftrial) 8 79 8 82 1.04 [0.41, 2.63] —
0.1 02 05 2 5 10

Favours MDT Favours usual care
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Figure 230: QolL: SF-8 physical component final score (higher = better)

MDT Usual care Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% CI 1V, Fixed, 95% ClI
Tsuchihashi-Makaya 2013 (J-HOMECARE trial) 4 9 70 42 10 68 2.00[-1.18,5.18]
10 R 0 5 10
Favours usual care Favours MDT
Figure 231: QoL: SF-8 mental health component final score (higher = better)
MDT Usual care Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total |V, Fixed, 95% CI IV, Fixed, 95% CI
Tsuchihashi-Makaya 2013 (J-HOMECARE trial) 49 8 70 47 8 68 2.00[-0.67, 4.67]
10 -t 0 5 10
Favours usual care Favours MDT
Long home-based MDT vs usual care for high risk
Figure 232: Admissions during study (rate ratio)
MDT Usual care Rate Ratio Rate Ratio
Study or Subgroup log[Rate Ratio] SE_Total Total IV, Fixed, 95% CI IV, Fixed, 95% CI
Jaarsma 2008 (Intensive - COACH study) 0.09632 0.071488 339 344 1.10[0.96, 1.27] =
01 02 05 2 5 10
Favours MDT Favours usual care
Figure 233: Deaths (time to event — hazard ratio)
MDT Usual care  Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE_Total Total IV, Fixed, 95% CI IV, Fixed, 95% CI
Jaarsma 2008 (Intensive - COACH study) -0.2107 0.1531 340 339 0.81[0.60, 1.09] — T
01 02 05 2 5 10
Favours MDT Favours usual care
Long MDT clinic vs usual care for high risk
Figure 234: Admissions during study (rate ratio)
MDT Usual care Rate Ratio Rate Ratio
Study or Subgroup log[Rate Ratio] SE Total Total 1V, Fixed, 95% CI 1V, Fixed, 95% CI
8.3.1 All-cause hospitalisation
Atienza 2004 (PRICE trial) -0.39783 0.113849 164 174  0.67[0.54, 0.84] —
Doughty 2002 (Aukland-HF study) -0.27992 0.121766 100 97 0.76[0.60, 0.96] —
8.3.2 HF hospitalisation
Capomolla 2002 -1.70624 0.299572 112 122 0.18[0.10,0.33] —+——
01 02 05 2 5 10
Favours MDT Favours usual care
Figure 235: Proportion admitted during study
MDT Usual care Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Del Sindaco 2007 48 86 65 87 0.75[0.60, 0.93] —
01 02 05 2 5 10
Favours MDT Favours usual care
Figure 236: Days in hospital during study
MDT Usual care Rate Ratio Rate Ratio
Study or Subgroup log[Rate Ratio] SE Total Total |V, Fixed, 95% CI IV, Fixed, 95% CI
de la Porte 2007 (DEAL-HF study) -0.5798 0.0681 118 122 0.56 [0.49, 0.64] -+
0.1 02 05 2 5 10

Favours MDT Favours usual care
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Figure 237:
MDT
Study or Subgroup

Events Total

Deaths during study

Usual care
Events Total

Risk Ratio
M-H, Fixed, 95% CI

Risk Ratio
M-H, Fixed, 95% CI

8.1.1 All-cause mortality
Atienza 2004 (PRICE trial) 51 164 30 174 1.80[1.21, 2.68] —
de la Porte 2007 (DEAL-HF study) 12 118 23 122 0.54 [0.28, 1.03] —t—
Del Sindaco 2007 27 86 32 87 0.85[0.56, 1.29] —
Doughty 2002 (Aukland-HF study) 19 100 24 97 0.77 [0.45, 1.31] —tT
8.1.2 Cardiac death
Capomolla 2002 3 112 21 122 0.16[0.05,0.51] +—+———
01 02 05 2 5 10
Favours MDT Favours usual care
Figure 238: QoL: MLWHFQ final score (lower = better)
MDT Usual care Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% CI IV, Fixed, 95% CI
Atienza 2004 (PRICE trial) 289 61 110 355 7.9 110 -6.60[-8.47,-4.73] —
10 -5 0 5 10
Favours MDT Favours usual care
Figure 239: QoL: MLWHFQ change score (negative = better)
MDT Usual care Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% CI IV, Fixed, 95% CI
Doughty 2002 (Aukland-HF study)  -19.5 2.7 81 -125 25 73 -7.00[-7.82,-6.18] —
10 5 0 5 10
Favours MDT Favours usual care
Figure 240: Utility: Time trade-off (higher = better)
MDT Usual care Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% CI 1V, Fixed, 95% CI
Capomolla 2002 0.72 0.17 109 0.63 0.22 101 0.09[0.04, 0.14] —t
05 0.25 0 0.25 0.5
Favours usual care Favours MDT
Figure 241: Proportion prescribed ACE-inhibitor
MDT Usual care Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Atienza 2004 (PRICE ftrial) 51 76 53 77 0.97 [0.78, 1.21] —
Doughty 2002 (Aukland-HF study) 67 81 53 73 1.14[0.96, 1.35] L
01 02 05 ' 5 10
Favours usual care Favours MDT
Figure 242: Average (?) dose ACE-inhibitor prescribed
MDT Usual care Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% CI 1V, Fixed, 95% CI
Capomolla 2002 20 8 109 12 10 101 8.00[5.54, 10.46] —t
20 -10 0 10 20
Favours usual care Favours MDT
Figure 243: Proportion prescribed beta-blocker
MDT Usual care Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Atienza 2004 (PRICE trial) 48 76 30 77 1.62[1.17, 2.25] —t
01 02 0.5 2 5 10
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Figure 244: Average (?) dose beta-blocker prescribed

MDT Usual care Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% CI 1V, Fixed, 95% CI
Capomolla 2002 34 23 109 13 29 101 21.00[13.88, 28.12] —t
~50 25 0 25 50

Favours usual care Favours MDT

Long nurse-led clinic vs usual care for high risk

Figure 245: Admissions during study

MDT Usual care Rate Ratio Rate Ratio
Study or Subgroup log[Rate Ratio] SE Total Total 1V, Fixed, 95% CI IV, Fixed, 95% CI
Jaarsma 2008 (Basic - COACH study) 0.014352 0.072884 340 344 1.01[0.88, 1.17] -+
Mejhert 2004 OPTIMAL -0.10763 0.064422 103 105 0.90[0.79, 1.02] —H
01 02 05 2 5 10

Favours MDT Favours usual care

Figure 246: Deaths — time to event

MDT Usual care  Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE_Total Total 1V, Fixed, 95% CI 1V, Fixed, 95% CI
Jaarsma 2008 (Basic - COACH study) -0.1278 0.1468 377 376 0.88[0.66, 1.17] I~
01 02 05 2 5 10

Favours MDT Favours usual care

Figure 247: Deaths during study - count

MDT Usual care Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Mejhert 2004 OPTIMAL 40 103 34 105 1.20[0.83, 1.73] T+
01 02 05 2 5 10

Favours MDT Favours usual care

Figure 248: QoL: Nottingham Profile final score (lower = better)
MDT Usual care Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% CI IV, Fixed, 95% CI
Mejhert 2004 OPTIMAL 136 107 103 127 115 105 9.00[-21.18, 39.18] i t

-50 .25 0 25 50
Favours MDT Favours usual care

Figure 249: Proportion prescribed ACE-inhibitor

MDT Usual care Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Mejhert 2004 OPTIMAL 68 103 77 105 0.90 [0.75, 1.08] B
01 02 05 2 5 10

Favours usual care Favours MDT

Figure 250: Proportion prescribed beta-blocker

MDT Usual care Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Mejhert 2004 OPTIMAL 57 103 65 105 0.89[0.71, 1.12] B

5 10

01 02 05
Favours usual care Favours MDT
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Long case management vs usual care for high risk

Figure 251: Proportion admitted to hospital during study
MDT Usual care Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Berger 2010 64 85 39 47 0.91[0.76, 1.08] B
01 02 05 2 5 10
Favours MDT Favours usual care
Figure 252: Deaths during study
MDT Usual care Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Berger 2010 21 96 35 90 0.56 [0.36, 0.89] —
01 02 05 1 2 5 10
Favours MDT Favours usual care
Figure 253: Proportion prescribed ACE-inhibitor or ARB
MDT Usual care Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Berger 2010 88 90 87 90 1.01[0.96, 1.06] F
01 02 05 1 2 5 10
Favours usual care Favours MDT
Figure 254: Proportion prescribed beta-blockers
MDT Usual care Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Berger 2010 92 96 76 90 1.13[1.03, 1.25] +
L 1 1 1 1 ]
0.1 0.2 0.5 2 5 10
Favours usual care Favours MDT
Extended follow-up in MDT clinic vs usual care for low risk
Figure 255: Admissions during study
MDT Usual care Rate Ratio Rate Ratio
Study or Subgroup log[Rate Ratio] SE Total Total IV, Fixed, 95% CI 1V, Fixed, 95% CI
Schou 2013 (NorthStar study) -0.05928 0.054457 460 460 0.94[0.85, 1.05] I
01 02 05 2 5 10
Favours MDT Favours usual care
Figure 256: Deaths: time to event
Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE 1V, Fixed, 95% CI 1V, Fixed, 95% CI
Schou 2013 (NorthStar study) 0.0522 0.1803 1.05[0.74, 1.50] I
01 02 05 2 5 10
Favours MDT Favours usual care
Figure 257: Prescribed ACE-Inhibitor at end of follow-up
MDT Usual care Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Schou 2013 (NorthStar study) 405 460 407 460 1.00 [0.95, 1.04] i
01 02 05 2 5 10

Favours usual care Favours MDT
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Figure 258: Prescribed beta-blockers at end of follow-up
MDT Usual care Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Schou 2013 (NorthStar study) 403 460 403 460 1.00 [0.95, 1.05] F
01 02 05 2 5 10
Favours usual care Favours MDT
Figure 259: Adverse events: serum creatinine increased >50% at follow-up
MDT Usual care Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Schou 2013 (NorthStar study) 13 372 13 351 0.94 [0.44, 2.01] —H
01 02 05 2 5 10
Favours MDT Favours usual care
Figure 260: Adverse events: hyperkalaemia (K+>5mmol/l) at follow-up
MDT Usual care Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Schou 2013 (NorthStar study) 13 372 22 351 0.56 [0.29, 1.09] -t
01 02 05 2 5 10
Favours MDT Favours usual care
Figure 261: Adverse events: hypotensive (SBP<90mmHg) at follow-up
MDT Usual care Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Schou 2013 (NorthStar study) 3 372 2 351 1.42[0.24, 8.42] i
01 02 05 2 5 10
Favours MDT Favours usual care
Long nurse-led clinic vs usual care for low risk
Figure 262: Admissions during study
MDT Usual care Rate Ratio Rate Ratio
Study or Subgroup log[Rate Ratio] SE Total Total 1V, Fixed, 95% CI 1V, Fixed, 95% CI
Agvall 2013 -0.32331 0.217682 79 81 0.7210.47, 1.11] —
01 02 0.5 2 5 10
Favours MDT Favours usual care
Figure 263: Deaths during study
MDT Usual care Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Agvall 2013 4 79 5 81 0.82[0.23, 2.94] t
01 02 05 2 5 10
Favours MDT Favours usual care
Figure 264: Prescribed ACE-inhibitors or ARB at follow-up
MDT Usual care Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Agvall 2013 79 79 68 81 1.19[1.08, 1.31] |‘|‘
01 02 05 1 2 5 10
Favours MDT Favours usual care
Figure 265: Prescribed beta-blocker at follow-up
MDT Usual care Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Agvall 2013 58 79 63 81 0.94[0.79, 1.13] ~
01 02 05 2 5 10
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Figure 266: Adverse events: creatinine level (umol/I) at follow-up (lower = better)
MDT Usual care Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% CI IV, Fixed, 95% CI
Agvall 2013 109.5 32.6 79 1114 318 81 -1.90[-11.88, 8.08] I —
~50 25 0 25 50
Favours MDT Favours usual care
Long pharmacist-led clinic vs usual care for low risk
Figure 267: Admissions during study
MDT Usual care Rate Ratio Rate Ratio
Study or Subgroup log[Rate Ratio] SE Total Total 1V, Fixed, 95% CI IV, Fixed, 95% CI
Varma 1999 -0.68088 0.329341 42 41 0.51[0.27,0.97] s —
01 02 0.5 2 5 10

Favours MDT Favours usual care

Figure 268: Deaths during study

MDT Usual care Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Varma 1999 7 42 7 41 0.98 [0.38, 2.54] —
01 02 05 2 5 10

Favours MDT Favours usual care

Figure 269: QoL: MLWHFQ final score (lower = better)

MDT Usual care Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total 1V, Fixed, 95% CI IV, Fixed, 95% CI
Varma 1999 12.7 9.9 26 19.1 10.2 23 -6.40[-12.04, -0.76] e E—
20 -10 0 10 20
Favours MDT Favours usual care
Figure 270: Proportion taking medicine as prescribed (self-report)
MDT Usual care Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Varma 1999 26 26 22 23 1.05[0.93, 1.18] =
01 02 05 2 5 10
Favours usual care Favours MDT
Figure 271: Proportion taking medicine as prescribed (objective measure)
MDT Usual care Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Varma 1999 10 13 3 10 2.56 [0.95, 6.92] t
01 02 05 2 5 10
Favours usual care Favours MDT
Long case management vs usual care for low risk
Figure 272: Admissions during study
Rate Ratio Rate Ratio
Study or Subgroup log[Rate Ratio] SE IV, Fixed, 95% CI 1V, Fixed, 95% CI
Peters-Klimm 2010 (HICMan study) 0.20747 0.233263 1.23[0.78, 1.94] Tt
01 02 05 2 5 10

Favours MDT Favours usual care
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Figure 273: Deaths during study

MDT Usual care Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Martensson 2005 10 76 3 73 3.20[0.92, 11.17] 1 >
Peters-Klimm 2010 (HICMan study) 5 92 5 98 1.07 [0.32, 3.56] t
01 02 05 2 5 10

Favours MDT Favours usual care

Figure 274: QolL: KCCQ final score (higher = better)

MDT Usual care Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% CI 1V, Fixed, 95% CI
Peters-Klimm 2010 (HICMan study) 68 16.9 87 663 17.2 93 1.70[-3.28, 6.68] i t
10 5 0 5 10

Favours usual care Favours MDT

Figure 275: QolL: SF36 physical health composite final score 0-100 (higher = better)

MDT Usual care Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total |V, Fixed, 95% CI IV, Fixed, 95% CI
Peters-Klimm 2010 (HICMan study) 38 8.6 61 383 86 70 -0.30[-3.25, 2.65]
10 5 0 5 10

Favours usual care Favours MDT

Figure 276: QoL: SF36 mental health composite final score 0-100 (higher = better)

MDT Usual care Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% CI 1V, Fixed, 95% CI

Peters-Klimm 2010 (HICMan study) 46.5 9.9 61 466 9.9 70 -0.10[-3.50, 3.30]

10 -5 0 5 10
Favours usual care Favours MDT

Figure 277: Prescribed ACE-inhibitor at target dose

MDT Usual care Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Martensson 2005 30 62 39 68 0.84[0.61, 1.17] — T
01 02 05 2 5 10

Favours usual care Favours MDT

Figure 278: Prescribed beta-blockers at target dose

MDT Usual care Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Martensson 2005 14 62 16 68 0.96 [0.51, 1.80] —
01 02 05 1 2 5 10

Favours usual care Favours MDT

Figure 279: Prescribed double therapy of ACE/ARB and beta-blocker

MDT Usual care Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Peters-Klimm 2010 (HICMan study) 63 87 67 93 1.01[0.84, 1.20] —

5 10

01 02 05
Favours usual care Favours MDT

E.13 Transition between heart failure care settings

None.

E.14 Communication needs regarding diagnosis and prognosis

None.
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Figure 281: Long term oxygen therapy versus best medical therapy
Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% CI 1V, Fixed, 95% CI
Clark 2015 055 023 45 054 03 43 0.01[-0.10,0.12]
10 5 0 5 10
Favours BMT Favours LTOT
7 E.16.3 Hospitalisation at 24 months
Figure 282: Long term oxygen therapy versus best medical therapy
Rate Ratio Rate Ratio
Study or Subgroup log[Rate Ratio] SE 1V, Fixed, 95% CI IV, Fixed, 95% CI
Clark 2015 -0.1625 0.2301 0.85[0.54, 1.33] —
01 02 05 1 2 5 10
Favours LTOT Favours BMT
8 E.16.4 NRS for breathlessness at 6 months
Figure 283: Long term oxygen therapy versus best medical therapy
Mean Difference Mean Difference
Study or Subgroup  Mean Difference SE 1V, Fixed, 95% CI IV, Fixed, 95% CI
Clark 2015 -0.63 0.4796 -0.63[-1.57,0.31] —r
-10 5 0 10

Guideline short title
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Diuretics in advanced heart failure

None.

Domiciliary oxygen therapy in people with advanced heart failure

Quality of life (MLWHF) at 3 months

Figure 280: Long term oxygen therapy versus best medical therapy
Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total IV, Fixed, 95% CI IV, Fixed, 95% CI
Clark 2015 46.5 13.1042 53 52 13.1042 53 -5.50[-10.49, -0.51]
100 50 0 50 100

Favours LTOT Favours BMT

Quality of life (EQ-5D-3L) at 6 months

5
Favours LTOT Favours BMT
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6 minute walk test

Figure 284: Long term oxygen therapy versus best medical therapy
Mean Difference Mean Difference
Study or Subgroup  Mean Difference SE 1V, Fixed, 95% CI 1V, Fixed, 95% CI
Clark 2015 0.64 17.9493 0.64 [-34.54, 35.82] t >
-10 -5 0 5 10

avours BMT Favours LTOT

Discussing Implantable Cardioverter Defibrillator (ICD) deactivation

None.

Identifying patients with an increased risk of mortality

SHFM (at threshold 50% predicted mortality)

Figure 285: SHFM (at threshold 50% predicted mortality)

Study TP FP FN TN Sensitivity (95% CI) Specificity (95% Cl) Sensitivity (95% Cl)  Specificity (95% Cl)
Allen2017 8 5 1653 7616 0.00 [0.00, 0.01] 1.00[1.00, 1.00] ®__, "

0 0204060810 020406081

MAGGIC project heart failure risk score (at threshold 50% predicted mortality)

Figure 286: MAGGIC project heart failure risk score (at threshold 50% predicted mortality)

Study TP FP FN TN Sensitivity (95% Cl) Specificity (95% Cl) Sensitivity (95% Cl)  Specificity (95% ClI)
Allen 2017 52 63 1609 7558 0.03 [0.02, 0.04] 0.99[0.99,099] ®_, | Lo

0 02040608 10020406081
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Appendix F: Clinical evidence tables

F.1 BNP and NT-proBNP in diagnosing heart failure

F.1.1 General population

Reference
Study type
Study
methodology

Number of
patients
Patient
characteristics

Target
condition(s)

Cowie 199733

Single gate diagnostic accuracy study (cross-sectional)

Data source: Part of the Hillingdon Heart Failure Study, which identified incident (new) cases of clinical heart failure developing in a population of
151 000 served by 81 general practitioners in 31 practices in Hillingdon District, west London.

Recruitment: All consecutive patients referred to a rapid-access heart failure clinic with new suspected heart failure during 15 month study period
(April 1995 to July 1996).

n=122

Age, range: 24 — 87

Gender (male to female ratio): 59:63

Setting: Outpatient clinic

Country: United Kingdom

Inclusion criteria: Suspected heart failure

Exclusion criteria: Previous history of heart failure.

NYHA class: 86% of diagnosed patients had symptoms on mild/moderate exertion, 14% had symptoms at rest.

Background medication: Long term diuretics — 31%, newly commenced diuretic — 21%.

Heart failure
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Reference
Index test(s)
and reference
standard

2x2 table

BNP
77 pg/mL

Statistical
measures

Source of
funding
Limitations

Comments

Cowie 1997330
Index test(s)

Plasma BNP at the following thresholds: 77 pg/mL. Measured with a ‘standard commercial kit’ (Peninsula Laboratories Europe Ltd). Between-assay
and within-assay coefficients of variation: 14.8% and 9.9%. Laboratory reference range 8.0 — 15.2 pg/mL. The threshold for which results were

reported was the one at which the NPV was 98%.

Reference standard

Criteria recommended by the Working Group on Heart Failure of the European Society of Cardiology as assessed by a panel of three cardiologists
blinded to the peptide results. A diagnosis of heart failure required appropriate symptoms (shortness of breath, fatigue, fluid retention) with clinical
signs of fluid retention (pulmonary or peripheral) in the presence of an underlying abnormality of cardiac structure and function. One cardiologist
took a standardised medical history and clinically examined all patients. ECG, chest radiography and transthoracic echocardiography were performed
(echo by same cardiologist or one of two experienced cardiac technicians in accordance with a standard protocol and accepted guidelines.

Time between measurement of index test and reference standard: Cardiologist examination, imaging and collection of blood samples occurred on

the same day.

Reference standard + Reference standard -

Index test + 30 12
Index test - 1 63
Total 31 75

Index test: BNP_77 pg/mL
Sensitivity: 97%
Specificity: 84%

PPV: 70%

NPV: 98%

AUC (95% Cl): 0.96
British Heart Foundation and Wellcome Trust.
Risk of bias: Low

Indirectness: No serious indirectness
Prevalence of heart failure: 29%

Total
42
64
106
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Reference
Study type
Study
methodology

Number of
patients
Patient
characteristics

Target
condition(s)
Index test(s)
and reference
standard

Kelder 201174°
Single gate diagnostic accuracy study (cross-sectional)
Data source: Utrecht Heart Failure Organisation — Initial Assessment (UHFO-IA) study.

Recruitment: First 200 patients included in UHFO-IA study had their blood drawn for assessment in this study. Patients suspected of heart failure by
their general practitioner were referred to rapid access heart failure outpatient diagnostic facilities available in eight hospitals.

n =200

Age, Mean (SD): 70.2 (11.3)

Gender (male to female ratio): 59:113

Setting: Outpatient

Country: The Netherlands

Inclusion criteria: Patients suspected of heart failure by their general practitioner.

Exclusion criteria: Previous diagnosis of heart failure or acute signs and symptoms demanding immediate treatment.

Diabetes: 16.9%; Atrial fibrillation: 4.7%, eGFR, mL/min/m?, mean (SD): 62.9 (15.0), Ejection fraction > 45-50% on echocardiogram: 75.6%, BMI,
mean (SD): 29.5 (5.4)

Background medication: ACEI — 30.2%, BB — 28.5%, loop diuretic — 35.5%.
Heart failure

Index test(s)

e Plasma NT-proBNP at the following thresholds: 400 pg/mL, 2000 pg/mL. Measured with an automated noncompetitive immunoradiometric
assay (Roche) on an Elecsys 1010 analyzer. Coefficient of variation: 4.4%.

e Plasma BNP at the following thresholds: 100 pg/mL, 400 pg/mL. Measured with automated Abbott Axsym BNP immunoassay (Abbott).
Coefficient of variation: 5.5%.

e Plasma BNP at the following thresholds: 100 pg/mL, 400 pg/mL. Measured with Advia Centaur BNP immunoassay (Siemens Healthcare
Diagnostics). Coefficient of variation: 0.8%.

Reference standard
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Reference

2x2 table

NT proBNP
2000 pg/mL

2x2 table

BNP
400 pg/mL
(Axsym assay)

2x2 table

BNP
400 pg/mL
(Centaur assay)

2x2 table

NT pro-BNP
400pg/ml and
BNP 100pg/ml
Statistical
measures

NT-proBNP

Kelder 201174°

Decision of an expert panel consisting of a cardiologist, a pulmonologist, and a GP, based on the results of all diagnostic tests: medical history,
anamnesis, physical examination, laboratory values, ECG, spirometry, chest x-ray, echocardiography, and 6 months of clinical follow up data. The
panel did not receive the BNP results. The final decision was made following the criteria for heart failure of the 2008 ESC guideline and the Heart
Failure Society of America 2010 heart failure guideline.

Time between measurement of index test and reference standard: NR.

Reference standard + Reference standard - Total
Index test + 1 0 1
Index test - 50 121 171
Total 51 121 172

Reference standard + Reference standard - Total
Index test + 5 46 51
Index test - 0 121 121
Total 5 167 172

Reference standard + Reference standard - Total
Index test + 3 0 3
Index test - 48 121 169
Total 51 121 172

Not calculable.

Index test: NT-proBNP 400 pg/mL
NPV (95% Cl): 76% (69% - 82%)

Index test: NT-proBNP_2000 pg/mL
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Reference

BNP — Axsym

BNP - Centaur

Source of
funding

Kelder 201174°
Sensitivity: 2%
Specificity: 100%
PPV: 100%

NPV: 71%

Index test: NT-proBNP
AUC (95% Cl): 0.86 (0.80—0.92)

Index test: BNP 100 pg/mL
NPV (95% Cl): 81% (73% - 87%)

Index test: BNP_400 pg/mL
Sensitivity: 10%
Specificity: 100%

PPV: 100%

NPV: 72%

Index test: BNP
AUC (95% Cl): 0.82 (0.73 — 0.90)

Index test: BNP_100 pg/mL
NPV (95% Cl): 80% (73% - 86%)

Index test: BNP_400 pg/mL
Sensitivity: 6%

Specificity: 100%

PPV: 100%

NPV: 72%

Index test: BNP
AUC (95% CI): 0.83 (0.76 - 0.91)

Government funded (Dutch Ministry of Health). Assays provided by industry.
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Reference
Limitations

Comments

Reference
Study type
Study
methodology

Number of
patients
Patient
characteristics

Target
condition(s)
Index test(s)

Kelder 201174°

Risk of bias: Low

Indirectness: No serious indirectness
Prevalence of heart failure: 29.7%

Nielsen 20031%%7

Single gate diagnostic accuracy study (cross-sectional)

Data source: 74 general practitioners

Recruitment: Consecutive patients presenting to a general practitioner in the investigators’ hospital region complaining of dyspnoea of at least 2
weeks duration. On referral the general practitioner indicated whether the cause of the dyspnoea was considered likely to be heart failure, lung
disease or a combination. Inclusion period from October 1998 to October 2000.

n =363

Age, Median (range): 65 (18-89) (however results in the 58 patients < 50 years of age were not reported)

Gender (male to female ratio): 178:169

Setting: Hospital-based clinic

Country: Denmark

Inclusion criteria: Dyspnoea of at least 2 weeks duration

Exclusion criteria: None reported

Fletcher dyspnoea scale: Grade 1 — 19%, Grade 2 — 17%, Grade 3 — 16%, Grade — 24%, Grade 5 — 23%

Suspected diagnosis on referral: heart failure — 39%, pulmonary disease — 36%, combination — 15%, other/no suspected diagnosis reported — 10%.

Background medication: NR.

Heart failure

Index test(s)
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Reference
and reference
standard

2x2 table

Men 2 50 years
NT-proBNP
76 pg/mL

2x2 table

Men 2 50 years
NT-proBNP
93 pg/mL

2x2 table

Men 2 50 years
NT-proBNP
152 pg/mL

2x2 table

Women 2 50
years
NT-proBNP
67 pg/mL
2x2 table

Nielsen 20037

Plasma NT-proBNP at the following thresholds: Men > 50 years: 76 pg/mL, 93 pg/mL, 152 pg/mL. Women > 50 years: 67 pg/mL, 144 pg/mL, 26
pg/mL. Analysed using a sandwich immunoassay (EIMA) with two antibodies (Roche Diagnostics). The results were stratified for both age and sex and
the reported thresholds selected from the ROC curves, with the middle threshold in each group representing NPV of 97%. The results for < 50 years
(58 patients) were not reported due to the low prevalence (3%) in this group.

Reference standard
Criteria for heart failure published by the European Society of Cardiology, demanding symptoms of heart failure and objective evidence of cardiac
dysfunction at rest. Cardiac dysfunction was diagnosed and categorised by echocardiography (included both systolic and diastolic dysfunction).

Time between measurement of index test and reference standard: NR

Reference standard + Reference standard - Total
Index test + 47 40 87
Index test - 0 59 60
Total 47 99 146
Reference standard + Reference standard - Total
Index test + 45 33 77
Index test - 2 66 68
Total 47 99 146
Reference standard + Reference standard - Total
Index test + 42 21 63
Index test - 5 78 83
Total 47 99 146
Reference standard + Reference standard - Total
Index test + 34 78 112
Index test - 0 29 29
Total 34 107 141
Reference standard + Reference standard - Total

Index test + 32 33 65
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Reference
Women 2 50
years
NT-proBNP
144 pg/mL
2x2 table

Women 2 50
years
NT-proBNP
220 pg/mL
Statistical
measures

Nielsen 2003%7
Index test - 2
Total 34

Reference standard +

Index test + 31
Index test - 3
Total 34

Men 2 50 years

Index test: NT-proBNP_76 pg/mL
Sensitivity: 100%

Specificity: 60%

PPV: 53%

NPV: 100%

Index test: NT-proBNP 93 pg/mL
Sensitivity: 96%

Specificity: 67%

PPV:57%

NPV: 97%

Index test: NT-proBNP_152 pg/mL
Sensitivity: 89%

Specificity: 79%

PPV: 66%

NPV: 94%

Index test: NT-proBNP
AUC (95% Cl): 0.93 (0.89 —0.97)

Women 2 50 years

74
107

Reference standard -
17

90

107

76
141

Total
48
93
141
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Reference

Source of
funding
Limitations

Comments

Reference
Study type
Study
methodology

Nielsen 200307

Index test: NT-proBNP_67 pg/mL
Sensitivity: 100%

Specificity: 27%

PPV: 29%

NPV: 100%

Index test: NT-proBNP_ 144 pg/mL
Sensitivity: 94%

Specificity: 69%

PPV: 48%

NPV: 97%

Index test: NT-proBNP_ 220 pg/mL
Sensitivity: 91%

Specificity: 84%

PPV: 64%

NPV: 97%

Index test: NT-proBNP
AUC (95% CI): 0.90 (0.84 — 0.97)

Danish Heart Foundation. Roche Diagnostics supplied the assays for analysis.

Risk of bias: High (patient selection — uncertain whether all consecutive patients were referred; flow and timing — the results of patients under 50
years of age were not reported “due to the low prevalence of heart failure in this group”)

Indirectness: Serious indirectness (population — see above)

Prevalence of heart failure: 24%

O’Shea 20121068
Single gate prospective diagnostic accuracy study (cross-sectional)
Data source: Cardiology Department (single centre)

Recruitment: Patients presenting with dyspnoea, or oedema and a working diagnosis of HF referred to the Cardiology Department at Beaumont
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Reference

Number of
patients
Patient
characteristics

Target
condition(s)
Index test(s)
and reference
standard

O’Shea 20121068

Hospital in Dublin by their GP were invited to participate.

n = 105 (74 patients completed study)

NB: Below details are of completing patients, not all patients recruited

Age, Median (range): 69 (47-85)

Gender (male to female ratio): 41:33

Setting: Outpatient

Country: Ireland

Inclusion criteria: Dyspnoea, or oedema and a working diagnosis of HF

Exclusion criteria: People aged under 18 years and pregnant women were excluded

NYHA class: class | — 4%, class Il — 81%, class Ill — 15%

Myocardial infarction: 18%; Diabetes: 24%; Hypertension: 55%; eGFR, mL/min/m?, median (range): 75 (27-105); BNP, pg/mL, median (range): 111 (4-
1175); BMI, mean (SD): 29 (20-51).

Background medication: ACEi — 61%, BB — 45%, calcium channel blockers — 23%, statins — 57%, diuretics — 53%, no medication — 10%.

Heart failure

Index test(s)

Plasma BNP at the following thresholds: 178 pg/mL. Biosite assay using the Beckman Dxl Immunoassay analyser. Based on immobilised 2-site
immunoenzymatic assay, measuring range 5-5000 pg/mL, coefficient of variation at BNP concentrations of 87.4 pg/mL, 416.1 pg/mL and 22555.9
pg/mL were 3.6%, 1.7% and 2.1% respectively. The inter-assay precision (n=20) at BNP concentrations of 85.6 pg/mL, 419.1 pg/mL, and 2204.2 pg/mL
were CVs of 5.7%, 6.2%, and 4.4% respectively. Threshold was selected to “rule in” HF to prioritise patients for ECHO.

Reference standard
HF was diagnosed on clinical assessment and objective evidence based on ECHO. ECHO was performed by a cardiac technician and confirmed by a
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Reference

2x2 table

BNP
178 pg/mL

Statistical
measures

Source of
funding
Limitations

Comments

Reference
Study type
Study
methodology

O’Shea 20121068

cardiology specialist, who observed all ECHOs performed. Both technicians and clinicians were blind to the BNP results. A consultant cardiologist
reviewed the report and patients were graded according to one of four groups: normal, systolic heart failure, diastolic heart failure and HF as a result
of valvular disease.

Time between measurement of index test and reference standard: Average time between bloods being taken for BNP and ECHO was 75 days (range
38-142 days) for men and 80 days (range 21-163 days) for women.

Reference standard + Reference standard - Total
Index test + 23 2 25
Index test - 26 23 49
Total 49 25 74

Index test: BNP_178 pg/mL
Sensitivity: 47%

Specificity: 92%

PPV: 92%

NPV: 47%

Index test: BNP
AUC (95% CI): 0.69 (0.57 — 0.79)

NR

Risk of bias: Very high (patient selection — not clear that a consecutive or random sample of patients enrolled; flow and timing — high proportion of
recruited patients lost to follow up without explanation, long time period between BNP test and ECHO).

Indirectness: Serious indirectness (population with prevalence of HF over two times higher than other populations included in review suggesting it is
not representative of target population in review protocol).

Prevalence of heart failure: 66.2%

Taylor 2017365
Single gate diagnostic accuracy study (cross-sectional)
Data source: Random sample of 28 general practices, stratified by practice list size and deprivation quartile.

Recruitment: Participating practices were asked to invite all presenting patients who met the inclusion criteria to join the study consecutively.
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patients
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characteristics

Target
condition(s)
Index test(s)
and reference
standard

Taylor 20171365
Assessment was then undertaken at the research clinic within 7 days of initial presentation to GP.

n =304

Age, Mean (SD): 73.9 (8.8)

Gender (male to female ratio): 124:180
Setting: GP/outpatient

Country: United Kingdom

Inclusion criteria: Primary care patients > 55 years presenting with recent new-onset shortness of breath, lethargy or peripheral ankle oedema of >
48 hours duration for which there was no other obvious cause.

Exclusion criteria: Unable to consent, previous confirmed diagnosis of heart failure (with objective evidence), obvious alternative diagnosis, severe
symptoms requiring immediate management, or recent (within 60 days) acute coronary syndrome.

NYHA class: NR (Presenting symptoms as follows: ankle oedema — 82%, breathlessness — 81%, lethargy — 74%. Over half of participants had all three
symptoms.)

Myocardial infarction: 11%; Diabetes: 28%; Hypertension: 73%, COPD: 6%.
Background medication: ACEi —32.3%, ARB — 19.1%, BB — 27%, diuretics — 44.7%.

Heart failure

Index test(s)
e Plasma NT-proBNP at the following thresholds: 125 pg/mL, 280 pg/mL*, 400 pg/mL. Measured with point-of-care device (Roche Diagnostics,

UK).

*Data at this threshold were obtained directly from the authors.

Reference standard
Expert consensus panel of three cardiology specialists, who reviewed each case blinded to the assessments by other panel members. The ESC 2012
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Reference

2x2 table

NT-proBNP
125 pg/mL

2x2 table

NT-proBNP
280 pg/mL

2x2 table

NT-proBNP
400 pg/mL

Statistical
measures

Taylor 20171365

guideline was used to define heart failure. To assess incorporation bias, the panel was presented with clinical information and investigation results in
three separate stages. At Step 1, clinical assessment (excluding the clinical decision rule (CDR) variables), ECG, and echo findings were presented. At
Step 2, the CDR components (male, history of myocardial infarction, crepitations, and oedema) were added and finally, at Step 3, the NT-proBNP
result was included. The cardiology specialists were asked to record if the patient did or did not have heart failure at each of the three steps. The
diagnostic accuracy results extracted and analysed in this review are after Step 2 (that is, panel members were blinded to the NT-proBNP test
results).

Time between measurement of index test and reference standard: None (same day)

Reference standard + Reference standard - Total
Index test + 75 125 200
Index test - 14 90 104
Total 89 215 304

Reference standard + Reference standard - Total
Index test + 59 66 125
Index test - 30 149 179
Total 89 215 304

Reference standard + Reference standard - Total
Index test + 52 45 96
Index test - 37 170 208
Total 89 215 304

Index test: NT-proBNP_125 pg/mL

Sensitivity: 84%
Specificity: 42%
PPV: 38%
NPV: 87%

Index test: NT-proBNP 280 pg/mL

Sensitivity: 66%

Specificity: 69%%

PPV: 47%
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Reference
Study type
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Taylor 20171365
NPV: 83%

Index test: NT-proBNP_400 pg/mL
Sensitivity: 58%

Specificity: 79%

PPV: 54%

NPV: 82%

Index test: NT-proBNP
AUC (95% CI): 0.74 (0.68 — 0.80)

Roche Diagnostics provided the NT-proBNP testing equipment but did not have any influence on study design, conduct, or reporting. Two authors
report support/fees from industry unrelated to the present study.

Risk of bias: Low

Indirectness: No serious indirectness

Prevalence of heart failure: 29.3% (calculated by review authors from accuracy statistics, based on Step 2 application of reference standard)

Verdu 20121442

Single gate diagnostic accuracy study (cross-sectional)

Data source: Two primary care centres in Barcelona staffed by 28 GPs with catchment population of 40,000 inhabitants

Recruitment: All consecutive patients in whom echocardiography was requested by a primary care physician to investigate suspected HF were invited
to participate, regardless of their comorbidities or current medical treatment. Enrolment period was January 2007 to June 2009. 221 patients were

conducted by telephone and only 1 declined to participate.
n=220

Age, Mean (SD): 73.2 (19.2)
Gender (male to female ratio): 76:144
Setting: Primary care

Country: Spain
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Target
condition(s)
Index test(s)
and reference
standard

2x2 table

NT-proBNP
125 pg/mL

2x2 table

Verdu 20121442
Inclusion criteria: GP-suspected heart failure

Exclusion criteria: Previous diagnosis of heart failure or severe valve disease in the digitized clinical history, and those included in a home care
programme.

NYHA class: class | —10.9%, class Il — 86.4%, class Il — 2.7%

Diabetes: 18.2%; Complete arrhythmia caused by atrial fibrillation: 19.3%; hypertension: 85.6%; eGFR <60 mL/min: 23.6%; BMI, mean (SD): 30.4
(4.9).

Background medication: ACEi or ARB — 61.5%, BB — 24.5%, loop diuretics — 27.3%, thiazide — 27.3%, spironolactone — 2.7%, digoxin — 5.4%.

Heart failure

Index test(s)
Plasma NT-proBNP at the following thresholds: 125 pg/mL, 280 pg/mL, 400 pg/mL, Hildebrant age-specific thresholds as follows: <50 years 50 pg/mL,

50-75 years 75 pg/mL, > 75 years 250 pg/mL. Measured with a Cobas h 232 system from Roche Diagnostics, which uses an immunochromatographic
reagent strip to obtain quantitative results in whole blood (150 uL) at point of care. Test results were obtained in 12 mins. The instrument was
calibrated using a 1 code chip every 10 measurements. Analytical range 60 — 3000 pg/mL. The threshold of 280 pg/mL was reported as it was “the
optimal cut-off point to rule out HF”.

Reference standard

The diagnosis was based on the presence of signs and symptoms of HF and objective evidence of a structural or functional cardiac abnormality at
reset. Diagnosis was made by a single cardiologist in the HF unit of the reference hospital (where the echocardiography was carried out). Diagnosis
was based on individual data obtained for each patient in the enrolment visit (clinical history, physical examination, ECG, chest X-ray) and
echocardiography, strictly following the criteria of the ESC.

Time between measurement of index test and reference standard: NR

Reference standard + Reference standard - Total
Index test + 52 57 109
Index test - 0 111 111
Total 52 168 220

Reference standard + Reference standard - Total
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Reference

NT-proBNP
280 pg/mL

2x2 table

NT-proBNP
400 pg/mL

2x2 table

Hildebrandt
age specific
thresholds:

< 50 years
NT-proBNP
50 pg/mL

50-75 years
NT-proBNP
75 pg/mL

> 75 years
NT-proBNP
250 pg/mL
Statistical
measures

Verdu 2012442

Index test +
Index test -
Total

Index test +
Index test -
Total

Index test +
Index test -
Total

52
0
52

Reference standard +
46

6

52

Reference standard +
52

0

52

Index test: NT-proBNP_125 pg/mL

Sensitivity: 100%
Specificity: 66%

PPV: 48%
NPV: 100%

Index test: NT-proBNP 280 pg/mL

Sensitivity: 100%
Specificity: 88%

20
148
168

Reference standard -
17

151

168

Reference standard -
50

118

168

72
148
220

Total
62
158
220

Total
102
118
220
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patients
Patient

Verdu 2012442
PPV: 72%
NPV: 100%

Index test: NT-proBNP_400 pg/mL
Sensitivity: 88%

Specificity: 90%

PPV: 73%

NPV: 96%

Index test: NT-proBNP_age specific threshold (<50 years 50 pg/mL, 50-75 years 75 pg/mL, > 75 years 250 pg/mL)
Sensitivity: 100%

Specificity: 70%

PPV: 50%

NPV: 100%

Index test: NT-proBNP
AUC (95% CI): 0.94 (0.91-0.97)

Catalan Society of Family and Community Medicine.
Risk of bias: Low

Indirectness: No serious indirectness
Prevalence of heart failure: 23.6%

Zaphiriou 2005524

Single gate diagnostic accuracy study (cross-sectional)

Data source: General practitioner referrals to rapid access heart failure clinics in five participating centres.

Recruitment: Consecutive patients referred by their GPs to the rapid access heart failure clinics in five participating centres.

n =306

Age, Median (90% range): 74 (52 — 87)
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condition(s)
Index test(s)
and reference
standard

2x2 table

Zaphiriou 2005524

Gender (male to female ratio): 130:176

Setting: Outpatient

Country: United Kingdom

Inclusion criteria: Patients presenting to their GP with new symptoms suggestive of heart failure.
Exclusion criteria: Previous documented history of heart failure.

NYHA class: class 1 — 6%, class 2 — 63.1%, class 3 — 25.5%, class 4 — 4.6%.

Myocardial infarction: 14%; Diabetes: 19%.

Background medication: NR

Heart failure

Index test(s)
e Plasma NT-proBNP at the following thresholds: 125 pg/mL, 166 pg/mL, 280 pg/mL*, 400 pg/mL*. Measured with automated ELISA assay on the

Elecsys system (Roche) at core laboratory in Glasgow.
e Plasma BNP at the following thresholds: 100 pg/mL, 65 pg/mL, 30 pg/mL. Measured using point-of-care fluorescence immunoassay (Biosite
Diagnostics) at each centre.

*Data at these thresholds were obtained directly from the authors.

Reference standard

Heart failure was diagnosed by the cardiologist only if there was at least one symptom of heart failure (shortness of breath, fatigue, leg oedema) at
rest or on exertion and objective evidence of cardiac dysfunction at rest on assessment including echocardiography, as recommended by the ESC.
The diagnosing physicians were blind to the BNP and NT-proNBP results.

Time between measurement of index test and reference standard: NR

Reference standard + Reference standard - Total
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Reference

NT-proBNP
125 pg/mL

2x2 table

NT-proBNP
166 pg/mL

2x2 table

NT-proBNP
280 pg/mL

2x2 table

NT-proBNP
400 pg/mL

2x2 table

BNP
30 pg/mL

2x2 table

BNP
65 pg/mL

2x2 table

BNP
100 pg/mL

Zaphiriou 2005%°%

Index test + 101
Index test - 2
Total 103

Reference standard +

Index test + 99
Index test - 4
Total 103

Reference standard +

Index test + 92
Index test - 11
Total 103

Reference standard +

Index test + 87
Index test - 16
Total 103

Reference standard +

Index test + 97
Index test - 5
Total 102

Reference standard +

Index test + 89
Index test - 13
Total 102

Reference standard +

Index test + 80
Index test - 21
Total 102

128
71
199

Reference standard -
113

86

199

Reference standard -
75

124

199

Reference standard -
62

137

199

Reference standard -
129

70

199

Reference standard -
85

113

199

Reference standard -
56

143

199

229
73
302

Total
212
90
302

Total
167
135
302

Total
149
153
302

Total
226
75
301

Total
174
127
301

Total
136
165
301
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Statistical
measures

Zaphiriou 2005%°%

Index test: NT-proBNP_125 pg/mL
Sensitivity: 98%

Specificity: 36%

PPV: 44%

NPV: 97%

Index test: NT-proBNP 166 pg/mL
Sensitivity: 96%

Specificity: 43%

PPV: 47%

NPV: 96%

Index test: NT-proBNP 280 pg/mL
Sensitivity: 89%

Specificity: 62%

PPV: 55%

NPV: 92%

Index test: NT-proBNP 400 pg/mL
Sensitivity: 84%

Specificity: 69%

PPV: 58%

NPV: 90%

Index test: NT-proBNP
AUC (95% Cl): 0.85 (0.81 — 0.90)

Index test: BNP_30 pg/mL
Sensitivity: 95%
Specificity: 35%

PPV: 43%

NPV: 93%

Index test: BNP_65 pg/mL
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Zaphiriou 2005%°%
Sensitivity: 87%
Specificity: 57%
PPV: 51%

NPV: 90%

Index test: BNP_100 pg/mL
Sensitivity: 79%

Specificity: 72%

PPV: 59%

NPV: 87%

Index test: BNP
AUC (95% CI): 0.84 (0.79 — 0.89)

Costs of assays met by industry.
Risk of bias: Low

Indirectness: No serious indirectness
Prevalence of heart failure: 34%

Zuber 20091536
Single gate prospective diagnostic accuracy study (cross-sectional)
Data source: Multi-centre study in three hospital-based ambulatory cardiology centres and five cardiology private practices

Recruitment: Consecutive patients referred by the GP with a suspected clinical diagnosis of congestive heart failure
n =384

Age, Mean (SD): 65 (13)
Gender (male to female ratio): 245:139
Setting: Outpatient

Country: Switzerland
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Target
condition(s)
Index test(s)
and reference
standard

2x2 table

Statistical
measures

Zuber 2009%%¢

Inclusion criteria: GP suspected congestive heart failure based on symptoms and clinical examination

Exclusion criteria: None reported

NYHA class: class Il - 85%, class Il — 11%, class IV — 4%

CAD: 26%; Diabetes: 27%; Atrial fibrillation: 3%; creatinine clearance MDRF (ml/min), mean (SD): 62 (36); BMI, mean (SD): 27 (4.3).
Background medication: ACEi/ARB —50%, BB — 50%, diuretics — 39%, digoxin — 4%.

Congestive heart failure

Index test(s)

e Plasma BNP at the following thresholds: to rule out CHF: < 100 pg/mL or < 200 pg/mL in patients with eGFR < 60 ml/min or < 60 pg/mL in
patients with BMI > 30; to confirm CHF: > 400 pg/mL or > 200 pg/mL in patients with BMI > 30. Measured with the Biosite Triage test.

e Plasma NT-proBNP at the following thresholds: to rule out CHF: < 125 pg/mL; to confirm CHF: > 450 pg/mL in patients < 50 years, > 900 pg/mL
for patients 50-75 years, and > 1800 pg/mL in patients older than 75 years. Carried out in central laboratory with fully automated immune-assay
Elecsys pro BNP test within 2 days.

Reference standard

Examining cardiologist (one of seven) confirmed or excluded heart failure according to the results of the echocardiography as the gold standard for
the documentation of a systolic and/or diastolic dysfunction. Systolic heart failure was defined as presence of CHF symptoms and an EF < 50%,
according to the ESC criteria. Isolated diastolic heart failure was defined as presence of clinical signs and/or symptoms of CHF accompanied by
Doppler parameters indicating elevated LV filling pressure. Inter-observer variability was tested and was 0.9 for the ejection fraction, 0.99 for the E-
wave, 0.92 for deceleration time, 0.97 for A-wave and 0.98 for Ea.

Time between measurement of index test and reference standard: NR

Not calculable — data on total number of heart failure diagnoses, number of true positives, false negatives and false positives does not add up.

Index test: BNP
AUC (95% CI): 0.691

Index test: NT-proBNP
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Zuber 2009153
AUC (95% Cl): 0.742

Roche Diagnostics provided an “unrestricted grant to measure NTproBNP levels”. Unclear if this related to the conduct of the whole study or just the
assays.

Risk of bias: Very high (patient selection — appears that patients may have been selectively referred; flow and timing — missing data rates not
reported; reporting — accuracy data reported throughout paper does not add up)

Indirectness: Serious indirectness (population with prevalence of HF two times higher than other populations included in review suggesting it is not
representative of target population in review protocol).

Prevalence of heart failure: 58%

F.1.2 Chronic kidney disease

Reference
Study type
Study
methodology

Number of
patients
Patient
characteristics

Yang 20081508
Single gate diagnostic accuracy study (cross-sectional)
Data source: Nephrology Department

Recruitment: Patients with CKD who visited the Department of Internal Medicine (Division of Nephrology) between May 2001 and May 2006 with
respiratory distress.

n=182

Age, Mean (SD): 60 (13)

Gender (male to female ratio): 99:83

Setting: Outpatient

Country: South Korea

Inclusion criteria: Patients with > 6 month history of impaired renal function (eGFR < 60 mL/min/1.73m2) who had been diagnosed with CKD, whose
chief complaint was respiratory distress greater than/at least (?inconsistent reporting in paper) NYHA class II.

Exclusion criteria: Patients with past histories of COPD, liver cirrhosis, malignant tumour, or multiple trauma.
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Index test(s)
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2x2 table

CKD3 &4
BNP
410 pg/mL

Statistical
measures

Yang 2008508

CKD class: class Ill —32%, class IV — 29%, class V —39% (of whom 53% on haemodialysis and 32% on peritoneal dialysis)
Ejection fraction, % mean (SD): 56% (15.6); BMI, mean (SD): 22.9 (3.3).

Background medication: Nitrates — 39%, ACEi — 79%, ARB — 47%, BB — 66%, diuretics — 63%.

Heart failure

Index test(s)
Plasma BNP at the following thresholds: 859 pg/mL (whole study population), 410 pg/mL (CKD stages 3 & 4), 1650 pg/mL (CKD stage 5).
Measurements were performed prior to dialysis in dialysis patients. Measurements were obtained by immunofluorescence labelling using a BNP kit

(Triage; Biosite), with upper and lower limits of detection of 5,000 pg/mL and 5 pg/mL respectively.

Reference standard

Diagnostic criteria for HF were based on history, radiological findings, and echocardiographic findings, which included clinical symptoms fulfilling
Framingham'’s criteria, LVEF < 50% on echocardiography, and (sic) LV diameter at end-diastole greater than 5.5 cm. [NB: assume that this was meant
to read EF< 50% “OR” dilated LV, not “AND”. No mention of whether or not a cardiologist carried out this assessment.]

Time between measurement of index test and reference standard: NR

Reference standard + Reference standard - Total
Index test +

39 6 46
Index test -

9 57 65
Total

48 63 111

Index test: CKD 3 & 4 BNP 410 pg/mL
Sensitivity: 82%

Specificity: 90%

PPV: 86%

NPV: 87%

AUC: 0.94
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F.2

F.3

Reference Yang 2008508

Source of Not reported.

funding

Limitations Risk of bias: Very high (patient selection — manner of patient enrolment not specified; reference standard — not clear whether adjudicators were

blinded to BNP results; flow and timing — whether any patients were missing not reported).
Indirectness: Serious indirectness (reference standard — reference standard unclear and may not match protocol).
Comments Prevalence of heart failure: overall — 44%, CKD 3 & 4 — 43%, CKD 5 — 45%

Cardiac Magnetic Resonance Imaging in heart failure

No clinical evidence was identified.

Salt and fluid restriction

Study

Study type

Number of studies (number of participants)
Countries and setting

Line of therapy

Duration of study

Method of assessment of guideline condition

Stratum

Colin-ramirez 20153

RCT (Patient randomised; Parallel)

1 (n=38)

Conducted in Canada; Setting: Specialty HF clinic. Used electronic capture tools.
Adjunctive to current care

Intervention + follow up: 6 months

Method of assessment /diagnosis not stated

Normal sodium
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Subgroup analysis within study

Inclusion criteria

Exclusion criteria

Recruitment/selection of patients

Age, gender and ethnicity

Further population details

Extra comments

Indirectness of population

Interventions

Not applicable:
Adults with confirmed diagnosis (HFREF or HFPEF) on optimally tolerated therapy according to guidelines, NYHA II-I1I

Serum sodium<130, GFR <20, cardiac event in last month (including fitting device), comorbidities included uncontrolled
thyroid disease, atrial fibrillation >90bpm, end-stage hepatic failure, anything likely to interfere with protocol or
expected life expectancy <2y due to non-cardiac cause.

Patients were recruited from a specialty heart failure clinic, the Heart Function Clinic of the Mazankowski Alberta Heart
Institute in Edmonton, Canada.

Age - Median (IQR): 65.5 (56.3 - 72.1). Gender (M:F): 20:18. Ethnicity: White - 95%; Afro-American - 3%; and, South
Asian - 3%.

Baseline Characteristics, median(IQR):

Ejection fraction (%): Low - 46.5 (30.0-59.5), moderate - 34.5 (24.0-45.0)
NYHA class Il, (%): low - 84.2, moderate - 94.7

Creatinine (umol/L): low - 104 (75-138), moderate - 93 (75-118)

On beta-blockers (%): low - 90, mod 90

On loop diuretics (%): low - 15.8, mod 21.1

No indirectness

(n=19) Intervention 1: Programme - Salt restriction programme. Salt restriction <1500 mg/day. Provided with dietary
recommendations and a set of six daily sample menus according to their energy requirements and targeted sodium
intake. Patients were told to avoid sodium-rich foods (processed, packaged, preprepared, cured, and fast foods) and
condiments such as mustard, ketchup, soy sauce, teriyaki sauce, and salad dressings. They were also asked to use low
or free-sodium cereals. Patients in this group were not allowed to use salt for cooking or at the table; they were
encouraged to flavor foods with lemon juice, vinegar, herbs, spices, garlic, onions, and no added salt seasonings instead
of salt.

Duration 6 months

Concurrent medication/care: Patients were prescribed a normocaloric diet consistent with the guidelines for a
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cardiovascular healthy diet. Patients received conventional pharmacological and nonpharmacological treatment of
heart failure, according to current CCS guidelines, and were asked to follow the recommendations for fluid restriction
provided by the clinician as per clinical practice.

Comments: Actual sodium intake after six months median 1398mg/day (IQR 1090-2060)

(n=19) Intervention 2: Programme - Salt restriction programme. Salt restriction <2300 mg/day. Provided with dietary
recommendations and a set of six daily sample menus according to their energy requirements and targeted sodium
intake. Patients were encouraged to avoid sodium rich foods (processed, packaged, pre-prepared, cured, and fast
foods) and to limit condiments such as mustard, ketchup, soy sauce, teriyaki sauce, and salad dressings. Patients in this
group were allowed to use only 1/4 of teaspoon of salt (575 mg sodium) a day for preparing their meals (to cook meat,
potato, pasta, bean, or to prepare homemade salad dressings).

Duration 6 months.

Concurrent medication/care: Patients were prescribed a normocaloric diet consistent with the guidelines for a
cardiovascular healthy diet. Patients received conventional pharmacological and nonpharmacological treatment of
heart failure, according to current CCS guidelines, and were asked to follow the recommendations for fluid restriction
provided by the clinician as per clinical practice.

Comments: Actual sodium intake after six months median 1461 mg/day (IQR 1086-1765)

Funding Academic or government funding (Study was funded by a University Hospital Foundation (Edmonton, Canada) grant.)

RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: LOW SALT PROGRAMME versus MODERATE SALT PROGRAMME

Protocol outcome 1: Quality of life at 12 months

- Actual outcome for Normal sodium: Quality of life at 6 months; Other: Median and quartile scores:

Low salt programme - baseline 59.6 (39.1-73.2), 6mo 64.6 (50.3 - 86.1)

Mod salt programme - baseline 65.5 (55.2-82.3), 6mo 72.4 (63.8-86.3).

Kansas City Cardiomyopathy Questionnaire (KCCQ) 0-100 Top=High is good outcome;

Risk of bias: All domain - Very high, Selection - High, Blinding - High, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low, Crossover - Low,
Subgroups - Low, Other 1 - Low, Other 2 - Low, Other 3 - Low, Comments - Differed in outcome at baseline (>5pt difference), pt not blind.; Indirectness of outcome: No
indirectness; Baseline details: Low salt - 59.6 (39.1-73.2); moderate salt - 65.5 (47.7 - 82.3).; Blinding details: Only the patient and the dietician were aware of treatment
allocation. Patients were asked not to disclose their treatment allocation with the rest of the clinical or research team. ; Group 1 Number missing: 2, Reason: 1x
Withdrew consent, 1 x died.; Group 2 Number missing: 1, Reason: 1x Withdrew consent.
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Protocol outcome 2: Adverse events - Renal function at 12 months

- Actual outcome for Normal sodium: Creatinine umol/L at 6 months ; Other: Median (IQR):
Low sodium group - baseline 104 (75-138), 6 months 110.5 (92.5-133);

Moderate sodium group - 93 (75-118), 6 months 106.5 (78-114);

Risk of bias: All domain - Very high, Selection - Very high, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low, Crossover - Low,

Subgroups - Low, Other 1 - Low, Other 2 - Low, Other 3 - Low, Comments - Differed in outcome at baseline (>10pt difference).; Indirectness of outcome: No indirectness,
Comments: Continuous creatinine rather than dichotomous renal function; Baseline details: Low salt: 104 (75-138), Mod salt: 93 (75-118); Blinding details: Only the
patient and the dietician were aware of treatment allocation. Patients were asked not to disclose their treatment allocation with the rest of the clinical or research team.
; Group 1 Number missing: 2, Reason: 1x Withdrew consent, 1 x died.; Group 2 Number missing: 1, Reason: 1x Withdrew consent.

Protocol outcomes not reported by the study

Study

Study type

Number of studies (number of participants)
Countries and setting

Line of therapy

Duration of study

Method of assessment of guideline condition
Stratum

Subgroup analysis within study

Unplanned Hospitalisation at as reported ; Adverse events - Hyperkalaemia at 12 months; Change in weight at 12
months; Change in oedema at 12 months ; Change in sodium level at 12 months; Change in appetite at 12 months

Reilly 20151%5

RCT (Patient randomised; Parallel)

1 (n=25)

Conducted in USA; Setting: Large centre for heart failure in south-east USA
Adjunctive to current care

Intervention time: 6 months

Unclear method of assessment/diagnosis

Overall

Not applicable
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Inclusion criteria

Exclusion criteria

Age, gender and ethnicity

Further population details

Extra comments

Indirectness of population

Interventions

NYHA class II-1V with a prescribed fluid regimen of 1.5-2L/day. All were enrolled in a trial of intrathoracic impendence
monitoring device, had been hospitalised during the last six months and were on appropriate medical treatment with
daily diuretics, ACEi/ARB and beta-blocker (or documented contraindication).

More than 100 miles from centre, physical or mental impairment that would prevent engagement, inability to read
English, presence of a medical disorder that could exacerbate heart failure, eg renal failure, anaemia, uncontrolled
hypothyroidism.

Age - Mean (SD): 62.96 (9.76). Gender (M:F): 14:11. Ethnicity: African American 20%, Caucasian 80%

60% had heart failure >4y, 52% grade Ill or higher HF. All had fluid restriction, 92% attempting to follow this prior to the
intervention.. 76% married, 40% college or higher educated, 80% attempting to follow a sodium restriction at baseline

Serious indirectness: Required to have been hospitalised in the last six months and have intrathoracic impendence
monitoring device

The paper reports that this study is “... part of a larger trial evaluating FR adherence and outcomes in patients with an
intrathoracic impedance measurement (IIM) device... Although inclusion criteria required the presence of an IIM device,
the impedance values were not collected by the researcher until study conclusion... the values were being evaluated for
their clinical utility, and care was primarily influenced by traditional provider physical assessment. Thus, patients with
an IIM device in this study received care comparable with patients who did not have an 1IM device.”

(n=13) Intervention 1: Programme - Fluid restriction programme. Educational-based intervention: Used self-care
framework, aiming to increase adherence with fluid prescription. Included education and motivation sessions, daily
logging of fluid intake, phonecalls providing support, giving feedback and encouraging adherence with fluid restriction.
Duration 6 months. Concurrent medication/care: Medical therapy, 2000mg/day sodium restriction. Given an hour-long
education session about HF, prescribed medication, and the need for salt and fluid restriction and daily weights.
Comments: Actual fluid intake at three months in ml was mean 1703 (sd 433)

(n=12) Intervention 2: Advice - Attention control received same fluid prescription and contacts, but interaction more
general. Received phonecalls to review weight log.

Duration 6 months. Concurrent medication/care: Medical treatment, 2000mg/day sodium restriction. Given an hour-
long education session about HF, prescribed medication, and the need for salt and fluid restriction and daily weights.
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Comments: Actual fluid intake at three months was 2021ml (sd 881)

Funding Academic or government funding (Supported by NIH grant (through National Centre for Advancing Translational
Science); and Biosite, inc. grant in aid of equipment and supplies)

RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: FLUID RESTRICTION PROGRAMME versus FLUID RESTRICTION ADVICE

Protocol outcome 1: Quality of life at 12 months

- Actual outcome: EQ5D-VAS at 6 months; Group 1: mean 61.82 (SD 19.27); n=11, Group 2: mean 70.5 (SD 18.77); n=10; EQ5D-VAS 0-100 Top=High is good outcome;
Risk of bias: All domain - High, Selection - High, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low, Crossover - Low,
Subgroups - Low, Other 1 - Low, Other 2 - Low, Other 3 - Low, Comments - Disequilibrium for many plausible confounding factors at baseline. Unclear whether pts would
have been aware whether they were int or control groups.; Indirectness of outcome: No indirectness ; Baseline details: EQ5D Vas scores: programme 56.8, advice 58.6;
Blinding details: Advice group were given attention equal to education group - unlikely to be aware control group; Group 1 Number missing: 2, Reason: 2 "did not
complete"; Group 2 Number missing: 2, Reason: 2 "did not complete"

Protocol outcome 2: Change in oedema at 12 months

- Actual outcome: Congestion score at 3 months; Group 1: mean 1.25 (SD 1.6); n=12, Group 2: mean 1.18 (SD 1.25); n=11; Congestion score 0-5 Top=Unclear; Risk of
bias: All domain - Very high, Selection - High, Blinding - High, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - High, Crossover - Low, Subgroups
- Low, Other 1 - Low, Other 2 - Low, Other 3 - Low, Comments - Disequilibrium of some confounding variables at baseline. Unclear if established scale. Unclear level of
blinding; Indirectness of outcome: Serious indirectness, Comments: Measures "congestion", which is compound of orthopnea, JV distension, peripheral oedema, increase
in weight, need to adjust diuretic dose.; Baseline details: Congestion scores: Control 1.50 (1.51), programme 1.46 (1.33); Blinding details: Advice group were given
attention equal to education group - unlikely to be aware control group; Group 1 Number missing: 2, Reason: 2 "did not complete"; Group 2 Number missing: 2, Reason:
2 "did not complete"

Protocol outcomes not reported by the study Unplanned Hospitalisation at as reported ; Adverse events - Renal function at 12 months; Adverse events -
Hyperkalaemia at 12 months; Change in weight at 12 months; Change in sodium level at 12 months; Change in appetite
at 12 months
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F.4

Beta-blockers in people with heart failure and atrial fibrillation

Study (subsidiary papers)

Study type

Number of studies (number of participants)
Countries and setting

Line of therapy

Duration of study

Method of assessment of guideline condition

Stratum

Subgroup analysis within study

Inclusion criteria

Exclusion criteria

Recruitment/selection of people

Age, gender and ethnicity

Further population details

Extra comments

Kotecha 20147°! (Dargie 19993%, Dargie 20013%, Domanski 1994*°? Packer 2001!%%5, Tepper 199937, Flather 20054¢7,
Waagstein 1993454, Bollano 1997%2, Packer 1996%%, Beta-blocker evaluation of survival trial 2001*>°)

Systematic review (IPD meta-analysis)

10 (n=3066)

Conducted in Multiple countries; Setting: Primary and secondary care.
Not applicable

Follow up (post intervention): Due to the difference in follow-up times reported in the individual studies, data was
censored at 1200 days (3.3 years).

Systematic review: method of assessment mixed: Methods include: discharge diagnosis, NYHA classification, left
ventricular ejection fraction of 40% or less by two-dimensional echocardiography or by radionuclide or contrast
ventriculography etc.

18-75
Post-hoc subgroup analysis: Using individual patient data from the original trials, study investigators analysed people

diagnosed with both CHF and AF, and split them into those randomized (in the original trials) to receive placebo or beta-
blocker therapy, and analysed them. Baseline data for both groups is provided.

Randomised controlled trials in which mortality was a primary or composite outcome of the comparison of  blockers
versus placebo in people with heart failure were included in the meta-analysis. Only uncounfounded head-to-head trials
with recruitment of more than 300 people and a planned follow-up of more than 6 months.

Atrial fibrillation as an exclusion criteria in the original trial.

SENIORS: Screened from hospital outpatient lists and admissions for heart failure within the previous year; MDC: Not
reported; CIBIS: Not reported; CAPRICORN: Not reported; BEST: Not reported; US-HF: Not reported; COPERNICUS: No
access to paper; MERIT-HF: No access to paper; CIBIS Il:

Age - Median (IQR): Beta-blocker - 69 (60-75); placebo - 69 (61-74).. Gender (M:F): Beta-blocker - women 18.9%; placebo
- women 19.8%. Ethnicity: Not reported.

1. Anti-coagulant use vs no anti-coagulant use: Systematic review: mixed (Beta-blocker - 58.3%; placebo - 57.3% of
people used oral anti-coagulants.). 2. Heart rate on entry: Heart rate on entry <90 bpm (median bpm (IQR): beta-blocker
- 81 (72-92); placebo - 81 (73-92).).

Baseline characteristics: NYHA class IlI/IV]: beta-blocker - 72.2%; placebo - 72.1%. LVEF, median (IQR): beta-blocker -
0.27 (0.21-0.33); placebo - 0.21 (0.22-0.33). Estimated GFR, median mL/min (IQR):beta-blocker - 61 (49-74); placebo - 61
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Indirectness of population

Interventions

(48 - 73). ACEi or ARB use: beta-blocker - 95.3%; placebo - 93.8%. Digoxin: beta-blocker - 83.7%; placebo - 83.3%.
No indirectness: Meets protocol.

(n=1523) Intervention 1: Class of drug - Beta-blockers.

ANZ: Participants had a 2-3 week run-in period where they were titrated up to 6.25mg carvedilol twice daily. Those who
tolerated the dose were randomized in a double blind setting, to continue treatment with carvedilol or receive matching
placebo. There was a 2-5 week dose titration period with weekly assessment, the aim being to increase the dose of
carvedilol to a maximum of 25mg twice daily (or equivalent dose of matching placebo) or to the highest tolerated dose.
Participants were followed up for an average of 19 months.

BEST: On the day of randomization, participants were given an initial oral dose of 3 mg of bucindolol, twice daily for one
week. Subsequently doses were increased (by doubling) on a weekly basis to a maximum target dose of 50 mg twice
daily. For people who weighed 75 kg or more, they had a target dose of 100 mg twice daily. These dose increases were
slowed or stopped and the doses of diurectics and concomitant medications adjusted at the discretion of the
investigator. The mean duration of follow-up reported to the time the study was terminated was 2.0 years.

CAPRICORN: Study medication was uptitrated to the higher tolerated dose for each patient, to a maximum of 25 mg
twice daily. The initial dose of 6.25 mg of carvedilol, if tolerated was continued on a daily basis. If it was not tolerated,
the same dose was readministered or reduced by half. If that dose was not tolerated, the patient received no study
medication but was followed up anyway. Participants were followed up for a mean of 1.3 years. At follow up
appointments, adjusting background treatments to optimal doses was encouraged.

CIBIS I: Study treatment was titrated and administered blindly using divisible 2.5 mg pills. The initial dose was 1.25 mg
/day, increased 48 hours later to 2.5 mg daily and 1 month after to 5 mg/daily. Study treatment initiation and dose
increments were performed during hospitalization for periods between 2 and 6 days. The mean duration of follow up
was 1.9 (0.1) years.

CIBIS II: Participants were started on bisoprolol 1.25 mg or placebo daily, the drug being increased successively to 2.5
mg, 3.75 mg, 5.0 mg, 7.5 mg, and 10.0 mg, according to tolerance. Participants received the first three concentration of
each dose for 1 week, and higher concentrations for 4 weeks. Investigators were asked to ensure that the highest
tolerated dose was reached and maintained, if possible, for the duration of the trial. In people with worsening heart
failure, the study investigators recommended that the baseline heart-failure treatments be increased before the study
drug was decreased. There was no run-in period. Participants were followed up for an average of 1.3 years

COPERNICUS: N/A
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MERIT-HF: N/A

MDC: Metoprolol was available in 5 mg and 50mg tablets. The target dose was 100-150 mg daily, depending on body
weight, age, heart rate, and blood pressure. A test dose of metoprolol (5 mg twice daily) was given for 2-7 days; those
tolerating this dose entered randomization. Treatment started with a titration period; the daily dose was increased over
6 weeks with a starting dose of 10 mg. Placebo was given the same way. If the patient could not tolerate an increase in
dose after a week, the previous dose could be kept for another week before dose increase. The highest dose tolerated
during the titration period was used for the trial. The mean dose of metoprolol at 3 months after randomisation was 108
(51) mg. Participants were followed up for 18 months.

SENIORS: Nebivolol tablets were provided in identical packaging and tablet appearance. The initial dose was 1.25 mg
once daily, and, if tolerated, this was increased to 2.5 mg, every 1- 2 weeks, reaching a target of 10 mg once daily over a
maximum of 16 weeks. Dose titration was performed during a visit to the hospital or clinic, and participants were
observed for up to 2 hours after taking the new dose to assess tolerability. Up-titration could be stopped or delayed
depending on symptoms, possible side-effects, or at the judgment of the local investigator. The mean duration of follow
up was 21(9) months.. Duration 3.3 years. Concurrent medication/care: Background treatment was consistent among all
the studies included: ACEI if tolerated and diuretics (not specified). Digoxin was featured a background treatment for
some people but often prescribed at the discretion of the investigator. Comments: N/A

US HF: After baseline evaluation, all participants received 6.25 mg of Carvedilol twice daily for two weeks (during the
open-label portion of the trial). If this was tolerated, participants were up titrated to a maximum dose of 50mg over a
period of 2 to 10 weeks. People receiving treatment according to the moderate-heart failure protocol, were treated for
a total of 12 months, people on the other 3 protocols were treated for 6 months.. Duration 3.3 years. Concurrent
medication/care: Background treatment was consistent among all the studies included: ACEI if tolerated and diuretics
(not specified). Digoxin was featured a background treatment for some people but often prescribed at the discretion of
the investigator.

Comments: N/A

(n=1543) Intervention 2: Placebo .
ANZ: matching placebo (double-blind)

BEST: matching placebo
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CAPRICORN: No additional information reported.

CIBIS I: matched placebo (double-blind)

CIBIS II: placebo (double-blind)

COPERNICUS: N/A

MERIT-HF:N/A

MDC: The mean dose of placebo at 3 months after randomisation was 115 (51) mg.

SENIORS: placebo (double-blind); placebo tablets were provided in identical packaging and tablet appearance. The initial
dose was 1.25 mg once daily, and, if tolerated, this was increased to 5 mg, every 1- 2 weeks, reaching a target of 10 mg
once daily over a maximum of 16 weeks

US HF: placebo (double-blind).. Duration 3.3 years. Concurrent medication/care: Background treatment was consistent
among all the studies included: ACEI if tolerated and diuretics (not specified). Digoxin was featured a background
treatment for some people but often prescribed at the discretion of the investigator.

Comments: N/A

Funding Study funded by industry (The study received an administrative support grant by Menarini Farmaceutica Internazionale.)

RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: BETA-BLOCKERS versus PLACEBO

Protocol outcome 1: All-cause mortality at 12 months

- Actual outcome for 18 - 75: All-cause mortality (ANZ) at 3.3 years; HR 0.28 (95%Cl 0.05 to 1.63) Reported; Risk of bias: All domain - Low, Selection - Low, Blinding - High,
Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low, Crossover - Low, Subgroups - Low, Comments - Actual result extracted from the IPD, not
the original trial.; Indirectness of outcome: No indirectness; Baseline details: Previous NYHA II, n(%): carvedilol - 56(27 %), placebo - 54 (26%); NYHA IlI, n (%): carvedilol -
59 (29%), placebo - 65 (31%); NYHA IV, n (%): carvedilol - 92 (44%), placebo - 87 (42%). ; Blinding details: Reported as double-blind, use of matching placebo.; Group 1
Number missing: N/A, Reason: N/A; Group 2 Number missing: N/A, Reason: N/A

- Actual outcome for 18 - 75: All-cause mortality (CAPRICORN) at 3.3 years; HR 0.9 (95%CI 0.46 to 1.75) Reported; Risk of bias: All domain - Very high, Selection - Very
high, Blinding - Very high, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low, Crossover - Low, Subgroups - Low; Indirectness of outcome: No
indirectness, Comments: Meets the protocol; Baseline details: % LVEF, mean(SD): carvedilol - 32.9 (6.4); placebo - 32.7 (6.4); Heart rate (beats/min), mean(SD): carvedilol -
77.3 (11.4); placebo - 77.2 (11.3).; Blinding details: Blinding not reported.; Group 1 Number missing: N/A, Reason: N/A; Group 2 Number missing: N/A, Reason: N/A
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- Actual outcome for 18 - 75: All-cause mortality (CIBIS I) at 3.3 years; HR 1.14 (95%Cl 0.46 to 2.83) Reported; Risk of bias: All domain - Low, Selection - Low, Blinding -
High, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low, Crossover - Low, Subgroups - Low; Indirectness of outcome: No indirectness;
Baseline details: NYHA class I, n(%): bisoprolol - 305 (95%), placebo - 304 (95%); NYHA class IV, n (%): bisoprolol - 15 (5%), placebo - 17 (5%); mean (Cls) LVEF (%):
bisoprolol - 25.0 (0.9%), placebo - 25.8 (0.9%); mean (Cls) heart rate (beats/min): bisoprolol - 82.8 (1.5); placebo - 82.5 (1.6). ; Blinding details: Reported as double-blind,
use of matching placebo.; Group 1 Number missing: N/A, Reason: N/A; Group 2 Number missing: N/A, Reason: N/A

- Actual outcome for 18 - 75: All-cause mortality (CIBIS II) at 3.3 years; HR 0.98 (95%Cl 0.64 to 1.51) Reported; Risk of bias: All domain - Low, Selection - Low, Blinding -
High, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low, Crossover - Low, Subgroups - Low; Indirectness of outcome: No indirectness;
Baseline details: NYHA class I, n(%): bisoprolol - 1106 (83%), placebo - 1096 (83%); NYHA class IV, n (%): bisoprolol - 221 (17%), placebo - 224 (17%); mean (SD) LVEF (%):
bisoprolol - 27.5 (6%), placebo - 27.6 (5.5%); mean (SD) heart rate (beats/min): bisoprolol - 79.9 (14.5); placebo - 81.0 (15.5). ; Blinding details: Reported as double-blind,
use of matching placebo.; Group 1 Number missing: N/A, Reason: N/A; Group 2 Number missing: N/A, Reason: N/A

- Actual outcome for 18 - 75: All-cause mortality (COPERNICUS) at 3.3 years; HR 0.91 (95%Cl 0.54 to 1.54) Reported; Risk of bias: All domain - Low, Selection - Low,
Blinding - High, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low, Crossover - Low, Subgroups - Low; Indirectness of outcome: No
indirectness; Baseline details: LVEF, median(IQR): 0.27 (0.22 - 0.33); NYHA lll or IV, n(%): 1901(72 %); Heart rate (bpm), median(IQR): 81 (72-92).; Blinding details: Although
there's no report on the blinding of the outcome assessors, the data was adjusted for age, sex, baseline left ventricular ejection fraction, baseline heart rate, and use of
angiotensin-converting-enzyme inhibitor or angiotensin-receptor blocker. ; Group 1 Number missing: N/A, Reason: Not clearly reported.; Group 2 Number missing: N/A,
Reason: Not clearly reported

- Actual outcome for 18 - 75: All-cause mortality (MDC) at 3.3 years; HR 1 (95%Cl 0.34 to 2.95) Reported; Risk of bias: All domain - Very high, Selection - Very high,
Blinding - Very high, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low, Crossover - Low, Subgroups - Low; Indirectness of outcome: No
indirectness; Baseline details: NYHA class Ill, n(%): metoprolol - 98(51%), placebo - 88 (47%); NYHA class IV, n (%): metoprolol - 8(4%), placebo - 7(4%); mean (SD) EF (%):
metoprolol - 0.22 (0.08), placebo - 0.22 (0.09); mean (SD) heart rate (beats/min): metoprolol - 90 (17); placebo - 91 (18). ; Blinding details: No report of blinding, though
placebo was used.; Group 1 Number missing: N/A, Reason: N/A; Group 2 Number missing: N/A, Reason: N/A

- Actual outcome for 18 - 75: All-cause mortality (MERIT-HF) at 3.3 years; HR 1.03 (95%Cl 0.65 to 1.64) Reported; Risk of bias: All domain - Unclear, Selection - Unclear,
Blinding - High, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low, Crossover - Low, Subgroups - Low; Indirectness of outcome: No
indirectness; Baseline details: N/A; Blinding details: Original paper not available.; Group 1 Number missing: N/A, Reason: N/A; Group 2 Number missing: N/A, Reason: N/A
- Actual outcome for 18 - 75: All-cause mortality (SENIORS) at 3.3 years; HR 1.14 (95%Cl 0.81 to 1.62) Reported; Risk of bias: All domain - Low, Selection - Low, Blinding -
High, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low, Crossover - Low, Subgroups - Low; Indirectness of outcome: No indirectness;
Baseline details: NYHA class Ill, n(%): nebivolol - 413 (38.7%), placebo - 411 (38.7%); NYHA class IV, n (%): nebivolol - 19 (1.8%), placebo - 24 (2.3%); mean (SD) EF (%):
nebivolol - 36 (13), placebo - 36 (12); mean (SD) heart rate (beats/min): nebivolol - 79.2 (13.6); placebo - 78.9 (13.7). ; Blinding details: Reported as double-blind, use of
matching placebo.; Group 1 Number missing: N/A, Reason: N/A; Group 2 Number missing: N/A, Reason: N/A

- Actual outcome for 18 - 75: All-cause mortality (US-HF) at 3.3 years; HR 1.14 (95%Cl 0.56 to 2.32) Reported; Risk of bias: All domain - Very high, Selection - Very high,
Blinding - High, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low, Crossover - Low, Subgroups - Low; Indirectness of outcome: No
indirectness; Baseline details: NYHA class Il, n: carvedilol - 374, placebo - 208; NYHA class IlI, n: carvedilol - 303, placebo - 177; NYHA class IV, n: carvedilol - 19, placebo -
13; mean (SD) LVEF : carvedilol - 0.23 (0.07), placebo - 0.22 (0.07); mean (SD) heart rate (beats/min): carvedilol - 84 (12); placebo - 83 (12). ; Blinding details: Said to be
double blinded, no additional information.; Group 1 Number missing: N/A, Reason: N/A; Group 2 Number missing: N/A, Reason: N/A

Protocol outcome 2: Unplanned hospitalisation (including HF-related unplanned hospitalisation) at 12 months
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- Actual outcome for 18 - 75: First heart failure related hospitalization at 3.3 years; HR 0.93 (95%Cl 0.77 to 1.12) Cox model, adjusted for co-variates:age, sex, and baseline
left-ventricular ejection fraction (LVEF), heart rate, and use of ACEi or angiotensin-receptor blockers, p-value: 0.44; Risk of bias: All domain - Low, Selection - Low, Blinding
- High, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low, Crossover - Low, Subgroups - Low, Comments - Actual result extracted from the
IPD sensitivity analysis excluding BEST trial.; Indirectness of outcome: Serious indirectness, Comments: Study reports 'first heart-failure related hospitalization' which does
not capture all types of hospitalizations of equal clinical significance. ; Baseline details: Previous NYHA II, n(%): carvedilol - 56(27 %), placebo - 54 (26%);NYHA Ill, n (%):
carvedilol - 59 (29%), placebo - 65 (31%); NYHA IV, n (%): carvedilol - 92 (44%), placebo - 87 (42%). ; Blinding details: Reported as double-blind, use of matching placebo.;
Group 1 Number missing: N/A, Reason: N/A; Group 2 Number missing: N/A, Reason: N/A

Protocol outcome 3: Adverse events - Stroke at 12 months

- Actual outcome for 18 - 75: Fatal and non-fatal stroke at 3.3 years; HR 1.11 (95%CI 0.71 to 1.74) Cox model, adjusted for co-variates:age, sex, and baseline left-
ventricular ejection fraction (LVEF), heart rate, and use of ACEi or angiotensin-receptor blockers; Risk of bias: All domain - Low, Selection - Low, Blinding - High,
Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low, Crossover - Low, Subgroups - Low, Comments - Actual result extracted from the IPD
sensitivity analysis excluding BEST trial.; Indirectness of outcome: No indirectness, Comments: Meets the protocol; Baseline details: Previous NYHA I, n(%): carvedilol -
56(27 %), placebo - 54 (26%);NYHA I, n (%): carvedilol - 59 (29%), placebo - 65 (31%); NYHA IV, n (%): carvedilol - 92 (44%), placebo - 87 (42%). ; Blinding details: Reported
as double-blind, use of matching placebo.; Group 1 Number missing: N/A, Reason: N/A; Group 2 Number missing: N/A, Reason: N/A

Protocol outcomes not reported by the study Quality of life (Kansas city, Kansas city short version, Minnesota, EQ-5D and SF-36) at 12 months; Unplanned
hospitalisation(including HF-related unplanned hospitalisation) at 12 months; Improvement of NYHA class at 12 months;
Adverse events - Hypotension at 12 months; Adverse events - Bradycardia at 12 months

Mineralocorticoid Receptor Antagonists

Mineralocorticoid receptor antagonists in heart failure with preserved ejection fraction

Study (subsidiary papers) Aldo-DHF trial: Edelmann 2013%?¢ (Edelmann 2010%%)

Study type RCT (Patient randomised; Parallel)

Number of studies (number of participants) 1 (n=422)

Countries and setting Conducted in Austria, Germany; Setting: Multicentre (10 trial centres) - both inpatients and outpatients

Line of therapy Adjunctive to current care
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Duration of study

Method of assessment of guideline condition
Stratum

Subgroup analysis within study

Inclusion criteria

Exclusion criteria

Recruitment/selection of patients

Age, gender and ethnicity

Further population details

Extra comments

Intervention time: 12 months

Adequate method of assessment/diagnosis: Current heart failure symptoms consistent with NYHA classes Il or llI
Overall

Not stratified but pre-specified

- Current heart failure symptoms consistent with NYHA classes Il or Ill - Left ventricular ejection fraction (LVEF) > 50% at
rest - Echocardiographic evidence of diastolic dysfunction (Grade > 1) or atrial fibrillation - Peak VO2 < 25mL/kg/min -
Males and females aged 2 50 years - Written informed consent

-Prior documented systolic heart failure (LVEF < 40%) - Significant coronary artery disease (current angina pectoris or
ischaemia on stress tests; untreated coronary stenosis .50%) - Myocardial infarction or CABG within the last 3 months -
Definite or probable pulmonary disease (VC,80% or FEV1,80% of reference values on spirometry) -Severe obesity (BMI
> 36 kg/m2) -Significant renal dysfunction (creatinine. 1.8 mg/dL) -Significant hypotension (blood pressure , 90 mmHg
systolic and/or ,50 mmHg diastolic) -Mental disorders suspected to interact with study outcome -Significant laboratory
abnormalities (potassium = 5.1 mmol/L; haemoglobin < 11g/dL, haematocrit < 33%) -Changes in concomitant
medication within the last 2 weeks prior to screening visit -Known contraindications for spironolactone or prior
documented intolerance to an aldosterone receptor antagonist -Insulin-dependent diabetes mellitus with a history of
ketoacidosis -Suspected metabolic acidosis -Pregnant or nursing women -Any patient characteristic that may interfere
with adherence to the study protocol, such as dementia, substance abuse, history of non-compliance with prescribed
medications, or medical appointments -Concomitant therapy with a potassium-sparing diuretic (e.g. triamterene,
amiloride), potassium substitution, high-dose acetylsalicylic acid (.500 mg/d) or permanent intake of non-steroidal anti-
inflammatory agents, digitalis -Women with child bearing potency without effective contraception (except for implants,
hormonal depot injections, combined oral contraceptives, IUDs or vasectomized partner) -Concomitant participation in
other clinical trials -Therapy with an aldosterone receptor antagonist within the last 3 months -Participation in another
clinical trial within the last 30 days

Participating trial centres screened all consecutive outpatients and inpatients that fulfill the pre-screening criteria i.e.
signs and symptoms of heart failure and an LVEF >50% (‘initial screen’). Patients who fulfilled all criteria for entry into
the study were randomized to receive either spironolactone or placebo for 12 months (randomization ratio 1:1)
stratified by echo-cardiographic grade of diastolic dysfunction, rhythm and study centre.

Age - Mean (SD): 67 (8). Gender (M:F): 201:221. Ethnicity: Not reported
1. Age: Not applicable / Not stated / Unclear 2. Diabetes status: Not applicable / Not stated / Unclear 3. Renal function:
Not applicable / Not stated / Unclear

Diabetic: MRA - 17%; Placebo - 16%. eGRF, mean (SD), mL/min/1.73m2: MRA - 79 (19), 78 (18). ACEI/ARB: MRA - 78%;
Placebo: 76%. BB: MRA - 69%: Placebo - 75%. NYHA functional class Il or lll: MRA - 85% class II: Placebo - 88% class II.

S3|ge} BUBPIAD [BDIUID

9313 Woys auljapINg



091
S14B1 4O 9D110N 01 1991GNS "PAAIISAI SIYBL ||V '8TOZ IDIN ©

LVEF: MRA - 67%; Placebo - 68%.
Indirectness of population No indirectness

Interventions (n=213) Intervention 1: Mineralocorticoid receptor antagonist - Spironolactone (up to 50mg/day). 25mg/day,
Verospiron T. . Duration 12 months. Concurrent medication/care: Standard therapies at discretion of treating
physicians. 69% on BB, 78% on ACEI or ARB.

Comments: No up-titration. Reduction to 25mg every other day if required due to adverse effects.

(n=209) Intervention 2: Placebo . Placebo. Duration 12 months. Concurrent medication/care: Standard therapies at
discretion of treating physicians. 75% on BB, 76% on ACEI or ARB.

Funding Academic or government funding (German-Austrian Heart Failure Study Network, German Competence Network of
Heart Failure, Federal Ministry of Education and Research, University of Gottingen.)

RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: SPIRONOLACTONE (UP TO 50MG/DAY) versus PLACEBO

Protocol outcome 1: All-cause mortality

- Actual outcome: All-cause mortality at 12 months; Group 1: 1/205, Group 2: 0/196; Risk of bias: All domain - High, Selection - Low, Blinding - Low, Incomplete outcome
data - High, Outcome reporting - Low, Measurement - Low, Crossover - Low; Indirectness of outcome: No indirectness ; Baseline details: See population; Blinding details:
Production of identical matching packaging and quality control, packaging, labeling, storage and dispensing of both spironolactone and placebo performed by Allphamed
PHARBIL.; Group 1 Number missing: 8, Reason: 6 withdrew consent, 2 lost to follow up; Group 2 Number missing: 13, Reason: 9 withdrew consent, 3 lost to follow up, 1

physician decision

Protocol outcome 2: Quality of life at 12 months

- Actual outcome: Quality of life - Minnesota at 12 months; Group 1: mean 21 (SD 18.22); n=204, Group 2: mean 21 (SD 17.86); n=196; Minnesota Living With Heart
Failure Questionnaire total score 0 to 105 Top=High is poor outcome; Risk of bias: All domain - High, Selection - Low, Blinding - Low, Incomplete outcome data - Low,
Outcome reporting - High, Measurement - Low, Crossover - Low, Comments - Outcome reported as mean (95% Cl) but Cl not symmetrical about the mean and may have
been calculated on transformed values.; Indirectness of outcome: No indirectness ; Baseline details: Baseline scores (mean (SD)): MRA - 22 (16), Placebo 21 (15); Blinding
details: Production of identical matching packaging and quality control, packaging, labeling, storage and dispensing of both spironolactone and placebo performed by
Allphamed PHARBIL.; Group 1 Number missing: 9, Reason: 6 withdrew consent, 2 lost to follow up, 1 died; Group 2 Number missing: 13, Reason: 9 withdrew consent, 3
lost to follow up, 1 physician decision

- Actual outcome: Quality of life - SF-36 Physical Functioning at 12 months; Group 1: mean 64 (SD 25.51); n=204, Risk of bias: All domain - High, Selection - Low, Blinding
- Low, Incomplete outcome data - Low, Outcome reporting - High, Measurement - Low, Crossover - Low, Comments - Outcome reported as mean (95% Cl) but Cl not
symmetrical about the mean and may have been calculated on transformed values.; Indirectness of outcome: No indirectness ; Baseline details: Baseline scores (mean
(SD)): MRA - 62 (22). Placebo 63 (23): Blinding details: Production of identical matching packaging and aualitv control. packaging. labeling. storage and dispensing of both
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spironolactone and placebo performed by Allphamed PHARBIL.; Group 1 Number missing: 9, Reason: 6 withdrew consent, 2 lost to follow up, 1 died; Group 2 Number
missing: 13, Reason: 9 withdrew consent, 3 lost to follow up, 1 physician decision

Protocol outcome 3: Unplanned hospitalisation

- Actual outcome: Hospitalisation at 12 months; Group 1: 60/204, Group 2: 50/196; Risk of bias: All domain - Low, Selection - Low, Blinding - Low, Incomplete outcome
data - Low, Outcome reporting - Low, Measurement - Low, Crossover - Low; Indirectness of outcome: No indirectness ; Baseline details: See population; Blinding details:
Production of identical matching packaging and quality control, packaging, labeling, storage and dispensing of both spironolactone and placebo performed by Allphamed
PHARBIL.; Group 1 Number missing: 8, Reason: 6 withdrew consent, 2 lost to follow up; Group 2 Number missing: 13, Reason: 9 withdrew consent, 3 lost to follow up, 1
physician decision

Protocol outcome 4: Improvement of NYHA class at 12 months

- Actual outcome: Participants with NYHA class | status at 12 months; Group 1: 8/204, Group 2: 11/196; Risk of bias: All domain - High, Selection - Low, Blinding - Low,
Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low, Crossover - Low; Indirectness of outcome: Serious indirectness, Comments: Only reports
numbers in each NYHA class at baseline and end of study. ; Baseline details: See population. NYHA class at baseline: Class I: MRA - 0, Placebo - 0. Class Il: MRA - 180
(85%), Placebo - 183 (88%). Class lll: MRA - 33 (15%), Placebo - 26 (12%).; Blinding details: Production of identical matching packaging and quality control, packaging,
labeling, storage and dispensing of both spironolactone and placebo performed by Allphamed PHARBIL.; Group 1 Number missing: 8, Reason: 6 withdrew consent, 2 lost
to follow up; Group 2 Number missing: 13, Reason: 9 withdrew consent, 3 lost to follow up, 1 physician decision

Protocol outcome 5: Adverse events - Renal function at 12 months

- Actual outcome: Worsening renal function (as reported by physician, eGFR < 30mL/min/1.73m2, or eGFR decrease > 15mL/min/1.73m2 versus baseline) at 12 months;
Group 1: 77/204, Group 2: 43/196; Risk of bias: All domain - Low, Selection - Low, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - Low,
Measurement - Low, Crossover - Low; Indirectness of outcome: No indirectness; Baseline details: See population. Baseline eGFR (Mean (SD)): MRA - 79 (19), Placebo 78
(18); Blinding details: Production of identical matching packaging and quality control, packaging, labeling, storage and dispensing of both spironolactone and placebo
performed by Allphamed PHARBIL.; Group 1 Number missing: 8, Reason: 6 withdrew consent, 2 lost to follow up; Group 2 Number missing: 13, Reason: 9 withdrew
consent, 3 lost to follow up, 1 physician decision

Protocol outcome 6: Adverse events - Gynaecomastia at 12 months

- Actual outcome: Gynaecomastia at 12 months; Group 1: 9/204, Group 2: 1/196; Risk of bias: All domain - High, Selection - Low, Blinding - Low, Incomplete outcome
data - High, Outcome reporting - Low, Measurement - Low, Crossover - Low; Indirectness of outcome: No indirectness; Baseline details: See population. ; Blinding details:
Production of identical matching packaging and quality control, packaging, labeling, storage and dispensing of both spironolactone and placebo performed by Allphamed
PHARBIL.; Group 1 Number missing: 8, Reason: 6 withdrew consent, 2 lost to follow up; Group 2 Number missing: 13, Reason: 9 withdrew consent, 3 lost to follow up, 1
physician decision

Protocol outcome 7: Adverse events - Hyperkalaemia at 12 months
- Actual outcome: Serum potassium ever increased > 5.5 mmol/L at 12 months; Group 1: 4/204, Group 2: 3/196; Risk of bias: All domain - High, Selection - Low, Blinding
- Low. Incomplete outcome data - High. Outcome reporting - Low. Measurement - Low. Crossover - Low: Indirectness of outcome: No indirectness: Baseline details: See
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population. Baseline serum potassium (Mean (SD)): MRA - 4.2 (0.4), Placebo - 4.2 (0.4); Blinding details: Production of identical matching packaging and quality control,
packaging, labeling, storage and dispensing of both spironolactone and placebo performed by Allphamed PHARBIL.; Group 1 Number missing: 8, Reason: 6 withdrew
consent, 2 lost to follow up; Group 2 Number missing: 13, Reason: 9 withdrew consent, 3 lost to follow up, 1 physician decision

Protocol outcomes not reported by the study Adverse events - Hypotension at 12 months
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Study (subsidiary papers)

Study type

Number of studies (number of participants)
Countries and setting

Line of therapy

Duration of study

Method of assessment of guideline condition

Stratum
Subgroup analysis within study

Inclusion criteria

Exclusion criteria

Recruitment/selection of patients

Age, gender and ethnicity

Further population details

TOPCAT trial: Pitt 2014''5® (Lewis 201674, Shah 2015'%7%, Shah 2015?73, Pfeffer 2015''%7, Shah 2014?76, Shah 2014'%7%,

Shah 2013?75, Desai 201137%)

RCT (Patient randomised; Parallel)

1 (n=3445)

Conducted in Argentina, Brazil, Canada, Georgia, Russia, USA; Setting: Multicentre, 233 sites (setting not reported)
Adjunctive to current care

Intervention + follow up: 3.3 years

Adequate method of assessment/diagnosis: At least one sign and one symptom of heart failure on a prespecified list of
clinically defined signs and symptoms, plus HF related hospitalisation in last 12 months or elevated BNP in last 60 days
(see inclusion criteria).

Overall
Not stratified but pre-specified

Patients 50 years of age or older were eligible if they provided written informed consent and had at least one sign and
at least one symptom of heart failure on a prespecified list of clinically defined signs and symptoms, a left ventricular
ejection fraction of 45% or more as measured at the local site by means of echocardiography or radionuclide
ventriculography, controlled systolic blood pressure (defined as a target systolic blood pressure of <140 mm Hg or <160
mm Hg if the patient was taking three or more medications to control blood pressure), and a serum potassium level of
less than 5.0 mmol per liter. In addition, eligible patients had a history of hospitalization within the previous 12 months,
with management of heart failure a major component of the care provided (not adjudicated by the clinical-events
adjudication committee), or an elevated natriuretic peptide level within 60 days before randomization (a brain
natriuretic peptide [BNP] level 2100 pg per milli liter or an N-terminal pro-BNP [NT-proBNP] level 2360 pg per milliliter).

Exclusion criteria were severe systemic illness with a life expectancy of less than 3 years, severe renal dysfunction (an
estimated glomerular filtration rate [GFR] of <30 ml per minute per 1.73 m2 of body-surface area or a serum creatinine
level that was 22.5 mg per deciliter [221 umol per liter]), and specific coexisting conditions, medications, or acute
events.

Recruitment not reported. Randomisation was 1:1 with use of permuted blocks, stratified according to whether the
patient met the criterion for previous hospitalisation or BNP elevation.

Age - Median (IQR): MRA: 68.7 (61.0 - 76.4), Placebo: 68.7 (60.7 - 75.5). Gender (M:F): 1670:1775. Ethnicity: "White
race": MRA - 88.6%, Placebo 89.2%

1. Age: Not applicable / Not stated / Unclear 2. Diabetes status: Not applicable / Not stated / Unclear 3. Renal function:
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Not applicable / Not stated / Unclear

Extra comments Diabetic: MRA - 32.8%; Placebo - 32.2%. eGRF, median (IQR), mL/min/1.73m2: MRA - 65.3 (53.9 - 79.2), Placebo - 65.5
(53.5 - 79.1). ACEI/ARB: MRA - 84.3%; Placebo: 84.2%. BB: MRA - 78.2%; Placebo - 77.3%. NYHA functional class: MRA -
63.3% class II; Placebo - 64.1% class II. LVEF, median (IQR): MRA - 56% (51-56); Placebo - 56% (51-62).

Indirectness of population No indirectness

Interventions (n=1722) Intervention 1: Mineralocorticoid receptor antagonist - Spironolactone (up to 50mg/day). Starting dose
15mg/day, increased up to 45mg/day. Novel formulation as commercial brands not available in low dose. . Duration 3.3
years (mean). Concurrent medication/care: See population details for background treatments. Not an inclusion
criterion. Existing treatment with MRAs/potassium-sparing diuretics permitted after 14 day washout period.

(n=1723) Intervention 2: Placebo . Placebo. Duration 3.3 years. Concurrent medication/care: See population details for
background treatments. Not an inclusion criterion. Existing treatment with MRAs/potassium-sparing diuretics
permitted after 14 day washout period.

Funding Academic or government funding (National Heart, Lung and Blood Institute, National Institutes of Health)

RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: SPIRONOLACTONE (UP TO 50MG/DAY) versus PLACEBO

Protocol outcome 1: All-cause mortality

- Actual outcome: All-cause mortality at During study (3.3 year follow up); HR 0.91 (95%CI 0.77 to 1.08) Reported; Risk of bias: All domain - Low, Selection - Low, Blinding
- Low, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low, Crossover - Low, Comments - Authors conducted ITT analysis, imputation method
unclear; Indirectness of outcome: No indirectness; Baseline details: See population panel.; Blinding details: Placebo and spironolactone are reported to be identical in
packaging and appearance; Group 1 Number missing: 67, Reason: withdrew or lost to follow up (unknown vitals as of last expected visit); Group 2 Number missing: 65,
Reason: withdrew or lost to follow up (unknown vitals as of last expected visit)

Protocol outcome 2: Quality of life at 12 months

- Actual outcome: Quality of life - Kansas City at 12 months; MD 1.35 (SE = 0.58 P = 0.02) Kansas City Cardiomyopathy Questionnaire (KCCQ) 0 to 100 Top=High is good
outcome; Risk of bias: All domain - Very high, Selection - High, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - Very high, Measurement - Low,
Crossover - Low, Comments - Analysis conducted by authors unclear (ie whether ACA or ITT). Only mean difference reported rather than difference in each group -
outcome reported incompletely. Total missing data 15.8% at 12 months but not reported for each group. The standard error was not reported and was calculated based
on the p value, assuming the same number of participants in each group (also not reported).; Indirectness of outcome: No indirectness; Baseline details: Baseline scores
not reported separately for each group; Blinding details: Placebo and spironolactone are reported to be identical in packaging and appearance; Group 1 Number missing:
, Reason: Data unavailable; Group 2 Number missing: , Reason: Data unavailable

- Actual outcome: Qualitv of life - EQ5D-VAS at Unclear: MD: 0.47 (SE = 0.38: P = 0.223) EQ-VAS 0 to 100 Ton=High is good outcome. Comments: The summarv statistic is
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the additional increase in score compared with the increase for subjects randomised to placebo, adjusted for a multitude of other variables. This is the only information
reported in an extractable form. The change scores for the placebo and intervention groups are only represented separately in figures so cannot be extracted. The time
point is unclear - it is some sort of combined measure from all of the time points. ;

Risk of bias: All domain - Very high, Selection - High, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - Very high, Measurement - Low, Crossover -
Low, Comments - Analysis conducted by authors unclear (ie whether ACA or ITT). Only mean difference reported rather than difference in each group - outcome
reported incompletely. Total missing data 16.2% at 12 months but not reported for each group. The study states that 'impacts of therapy on changes in [the scores] over
time were examined using a repeated -measure analysis of covariance (using all follow-up time points (4, 12 24, 36, 48 and 60 months)'.; Indirectness of outcome: No
indirectness ; Baseline details: Baseline scores not reported separately for each group; Blinding details: Placebo and spironolactone are reported to be identical in
packaging and appearance; Group 1 Number missing: , Reason: Data unavailable; Group 2 Number missing: , Reason: Data unavailable

Protocol outcome 3: Unplanned hospitalisation

- Actual outcome: All-cause hospitalisation at During study (3.3 years); Other: Incidence rate, no. per 100 person-year: MRA - 18.8, Placebo - 20.0; Risk of bias: All
domain - Low, Selection - Low, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low, Crossover - Low, Comments - Authors
conducted ITT analysis, imputation method unclear; Indirectness of outcome: No indirectness ; Baseline details: See population panel.; Blinding details: Placebo and
spironolactone are reported to be identical in packaging and appearance; Group 1 Number missing: 160, Reason: Ended study participation early, not necessarily missing
data on this outcome; Group 2 Number missing: 151, Reason: Ended study participation early, not necessarily missing data on this outcome

Protocol outcome 4: Adverse events - Renal function at 12 months

- Actual outcome: Elevated serum creatinine level (>2 times the baseline value and above the upper limit of the normal range) at 3.3 years; Group 1: 176/1722, Group 2:
121/1723; Risk of bias: All domain - High, Selection - Low, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low, Crossover -
Low, Comments - Analysis conducted by authors unclear (ie whether ACA or ITT). ; Indirectness of outcome: No indirectness ; Baseline details: Serum Creatinine mg/dl,
median (IQR): MRA - 1.0 (0.9 - 1.2), Placebo - 1.1 (0.9 - 1.2); Blinding details: Placebo and spironolactone are reported to be identical in packaging and appearance; Group
1 Number missing: 160, Reason: Ended study participation early, not necessarily missing data on this outcome; Group 2 Number missing: 151, Reason: Ended study
participation early, not necessarily missing data on this outcome

Protocol outcome 5: Adverse events - Gynaecomastia at 12 months

- Actual outcome: Breast tenderness or enlargement leading to study drug discontinuation at 3.3 years; Group 1: 41/1722, Group 2: 4/1723; Risk of bias: All domain -
High, Selection - Low, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low, Crossover - Low, Comments - Analysis conducted
by authors unclear (ie whether ACA or ITT). ; Indirectness of outcome: Serious indirectness, Comments: Total rates of gynaecomastia could be higher than this figure;
Baseline details: See population panel.; Blinding details: Placebo and spironolactone are reported to be identical in packaging and appearance; Group 1 Number missing:
160, Reason: Ended study participation early, not necessarily missing data on this outcome; Group 2 Number missing: 151, Reason: Ended study participation early, not
necessarily missing data on this outcome

Protocol outcome 6: Adverse events - Hyperkalaemia at 12 months
- Actual outcome: Hyperkalaemia (serum potassium > 5.5mm/L) at 3.3 years; Group 1: 322/1722, Group 2: 157/1723; Risk of bias: All domain - High, Selection - Low,
Blinding - Low. Incomplete outcome data - High. Outcome repnorting - Low. Measurement - Low. Crossover - Low. Comments - Analvsis conducted bv authors unclear (ie
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whether ACA or ITT). ; Indirectness of outcome: No indirectness ; Baseline details: Serum potassium mmol/L, median (IQR): MRA - 4.3 (4.0 - 4.6), Placebo - 4.3 (4.0 - 4.6);
Blinding details: Placebo and spironolactone are reported to be identical in packaging and appearance; Group 1 Number missing: 160, Reason: Ended study participation
early, not necessarily missing data on this outcome. Also 102 (5.9%) were ineligible but retained and 79 were on open-label MRA (4.6%). ; Group 2 Number missing: 151,
Reason: Ended study participation early, not necessarily missing data on this outcome. Also 136 (7.9%) were ineligible but retained and 91 were on open-label MRA

(5.3%)

Protocol outcomes not reported by the study Improvement of NYHA class at 12 months; Adverse events - Hypotension at 12 months
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Mineralocorticoid receptor antagonists in heart failure with reduced ejection fraction

Study (subsidiary papers)

Study type

Number of studies (number of participants)
Countries and setting

Line of therapy

Duration of study

Method of assessment of guideline condition
Stratum

Subgroup analysis within study

Inclusion criteria

Exclusion criteria

Recruitment/selection of patients

Age, gender and ethnicity

Further population details

EMPHASIS-HF trial: Zannad 2011522 (Eschalier 2013%*1, Krum 20132, Girerd 2015%22, Rossignol 2014228, Collier
20133%, Rogers 2012'??!, Zannad 2010'°%)

RCT (Patient randomised; Parallel)

1 (n=2737)

Conducted in Multiple countries; Setting: Primary and secondary care.
Adjunctive to current care

Follow up (post intervention): 3 years

Method of assessment /diagnosis not stated: Not reported.

Overall:

Not stratified but pre-specified:

Aged > 55 years; NYHA functional class Il symptoms, an ejection fraction of no more than 30% (or, if >30 to 35%, a QRS
duration of >130 msec on electrocardiography), and treatment with an ACEIl, ARB, or both and a beta-blocker (unless
contraindicated) at the recommended dose or maximal tolerated dose. Radomization was to occur within 6 months
after hospitalization for a cardiovascular reason. Patients who had not been hospitalized for a cardiovascular reason
within 6 months before the screening visit could be enrolled if the plasma level of B-type natriuretic peptide (BNP) was
at least 250 pg per milliliter or if the plasma level of N-terminal pro-BNP was at least 500 pg per mililiter in men and 750
pg per mililiter in women.

Acute mycardial infarction, NYHA class Il or IV heart failure, a serum potassium level exceeding 5.0 mmol per liter, an
estimated glomerular filteration rate (GFR) of less than 30 ml per minute per 1.73m”2 of body surface area, a need for
a potassium-sparing diuretic, and any other clinically significant, coexisting condition,

Not reported.

Age - Mean (SD): Eplerenone - 68.7(7.7); placebo - 68.6 (7.6). Gender (M:F): Eplerenone - 1055/309; placebo -
1072/301. Ethnicity: White - 2268; Black - 67; Asian - 316; other - 86.

1. Age: Not applicable / Not stated / Unclear (Subgroup data available for: age < 75 years and age > 75 years. Overall
data has been extracted.). 2. Diabetes status: Not applicable / Not stated / Unclear (Subgroup data available for: history
of diabetes and no history of diabetes. Overall data has been extracted. ). 3. Renal function: Not applicable / Not stated
/ Unclear (Subgroup data available for: eGFR < 60mL/min and eGFR > 60mL/min. Overall data has been extracted. ).
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Extra comments
Indirectness of population

Interventions

Funding

Baseline characteristics: mean LVEF %, (SD): Eplerenone - 26.2(4.6); placebo - 26.1 (4.7).
No indirectness: Meets protocol.

(n=1364) Intervention 1: Mineralocorticoid receptor antagonist - Eplerenone (up to 50mg/day). Eplerenone was started
at a dose of 25 mg once daily and was increased after 4 weeks to 50mg once daily and was increased after 4 weeks to
50 mg once daily (or started at 25 mg on alternate days, and increased to 25 mg daily, if the estimated GFR was 30 to
49 ml per minute per 1.73 m?2), provided the serum potassium level was no more than 5.0 mmol per litre). Thereafter,
investigators evaluated patients every 4 months and were instructed to decrease the dose of the study drug if the
serum potassium level was 5.5 to 5.9 mmol per litre and to withhold the study drug if the serum potassium level was
6.0 mmol per litre or more. Potassium was to be remeasured within 72 hours after the dose reduction or study-drug
withdrawal, and the study drug was to be restarted only if the level was below 5.0 mmol per litre.. Duration 21 months.
Concurrent medication/care: No. of patients on background therapy at point of randomization: Diuretic - 1150; ACEI -
1068; ARB - 261; beta-blocker - 1181; digitalis glycosides - 363; anti-arrhythmic drug - 196; anti-thrombotic
(antiplatelet/anticoagulant) drug - 1205; lipid-lowering agents - 857.

Comments: Duration - median time from randomization to the last dose. After the trial cuttoff date, the study drug had
been discontinued in 222 patients receiving eplerenone and 228 patients for placebo.

(n=1373) Intervention 2: Placebo . Patients were randomized to receive matching placebo. No other detail was
reported. . Duration 21 months (median). Concurrent medication/care: No. of patients on background therapy at point
of randomization: Diuretic - 1176; ACEI - 1055; ARB - 266; beta-blocker - 1193; digitalis glycosides - 377; anti-arrhythmic
drug - 192; anti-thrombotic (antiplatelet/anticoagulant) drug - 1214; lipid-lowering agents - 856.

Comments: Duration - median time from randomization to the last dose. After the trial cuttoff date, the study drug had
been discontinued in 222 patients receiving eplerenone and 228 patients for placebo.

Study funded by industry (The study was supported by Pfizer.)

RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: EPLERENONE (UP TO 50MG/DAY) versus PLACEBO

Protocol outcome 1: All-cause mortality

- Actual outcome: All-cause mortality at During study (21 months mean follow up); HR 0.76 (95%Cl 0.62 to 0.93) Reported; Risk of bias: All domain - High, Selection -
Low, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low, Crossover - Low, Other 1 - Low, Comments - Authors used ITT
analysis, but imputation method not clear.; Indirectness of outcome: No indirectness, Comments: Meets protocol; Baseline details: Heart rate, beats/min: eplerenone -
72 (12); placebo - 72 (13); diabetes mellitus , n(%): eplerenone - 459 (33.7); placebo - 400 (29.1); serum creatine, mg/dl: eplerenone - 1.14 (0.3); placebo - 1.16 (0.31);
eGFR, mL/min/1.73m”2: eplerenone - 71.2(21.9); placebo - 70.4 (21.7). ; Group 1 Number missing: 243, Reason: 4 did not start the study medication. At trial cut-off, 222
patients had discontinued studv drug and 17 patients were lost to follow up.: Groun 2 Number missing: 247. Reason: 4 did not start the studv medication. At trial cut-off.
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228 patients had discontinued study drug and 15 patients were lost to follow up.

Protocol outcome 2: Unplanned hospitalisation

- Actual outcome: All-cause hospitalisation at During study (25 months mean follow up); Other: All-cause hospitalisation, total admissions - Group 1: 862, Group 2: 1123;
Risk of bias: All domain - Low, Selection - Low, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low, Crossover - Low, Other 1 -
Low, Comments - ITT analysis conducted but method of imputation not specified by authors. Rate of missing data determined to be low based on dichotomous event
rate, for reference purposes. ; Indirectness of outcome: No indirectness, Comments: Meets protocol; Baseline details: Heart rate, beats/min: eplerenone - 72 (12);
placebo - 72 (13); diabetes mellitus , n(%): eplerenone - 459 (33.7); placebo - 400 (29.1); serum creatine, mg/dl: eplerenone - 1.14 (0.3); placebo - 1.16 (0.31); eGFR,
mL/min/1.73m"2: eplerenone - 71.2(21.9); placebo - 70.4 (21.7). ; Group 1 Number missing: 243, Reason: 4 did not start the study medication. At trial cut-off, 222
patients had discontinued study drug and 17 patients were lost to follow up.; Group 2 Number missing: 247, Reason: 4 did not start the study medication. At trial cut-off,
228 patients had discontinued study drug and 15 patients were lost to follow up.

Protocol outcome 3: Adverse events - Renal function at 12 months

- Actual outcome: Change in creatinine at 21 months; Group 1: mean 8 umol/L (SD 32.7); n=1360, Group 2: mean 3.5 umol/L (SD 35.4); n=1369; Risk of bias: All domain -
High, Selection - Low, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low, Crossover - Low, Other 1 - Low, Comments -
Authors used ITT analysis (except for patients not starting study medication), but imputation method not clear.; Indirectness of outcome: No indirectness, Comments:
Meets protocol; Baseline details: mean (SD) Serum creatinine, mg/dL: eplerenone - 1.14 (0.3); placebo - 1.16 (0.31).; Group 1 Number missing: 243, Reason: 4 did not
start the study medication and were not included in the safety analysis. At trial cut-off, 222 patients had discontinued study drug and 17 patients were lost to follow up.;
Group 2 Number missing: 247, Reason: 4 did not start the study medication and were not included in the safety analysis. At trial cut-off, 228 patients had discontinued
study drug and 15 patients were lost to follow up.

- Actual outcome: Change in eGFR at 21 months; Group 1: mean -3.18 ml/min/1.73 m~2 (SD 18.4); n=1364, Group 2: mean -1.29 ml/min/1.73 mA2 (SD 18.2); n=1373;
Risk of bias: All domain - High, Selection - Low, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low, Crossover - Low,
Subgroups - Low, Other 1 - Low, Comments - Authors used ITT analysis, but imputation method not clear.; Indirectness of outcome: No indirectness, Comments: Meets
protocol; Baseline details: mean (SD) eGFR, mL/min/1.73mA2: Eplerenone - 71.2 (21.9), placebo - 70.4 (21.7); Group 1 Number missing: 243, Reason: 4 did not start the
study medication. At trial cut-off, 222 patients had discontinued study drug and 17 patients were lost to follow up.; Group 2 Number missing: 247, Reason: 4 did not start
the study medication. At trial cut-off, 228 patients had discontinued study drug and 15 patients were lost to follow up.

- Actual outcome: Renal failure at 21 months; Group 1: 38/1360, Group 2: 41/1369; Risk of bias: All domain - Very high, Selection - Low, Blinding - Low, Incomplete
outcome data - High, Outcome reporting - Low, Measurement - High, Crossover - Low, Other 1 - Low, Comments - Authors used ITT analysis (except for those not starting
study drug), but imputation method not clear.; Indirectness of outcome: No indirectness, Comments: Meets protocol; Baseline details: serum creatine, mg/dl:
eplerenone - 1.14 (0.3); placebo - 1.16 (0.31); eGFR, mL/min/1.73m”2: eplerenone - 71.2(21.9); placebo - 70.4 (21.7); heart rate, beats/min: eplerenone - 72 (12);
placebo - 72 (13); diabetes mellitus , n(%): eplerenone - 459 (33.7); placebo - 400 (29.1).; Group 1 Number missing: 243, Reason: 4 did not start the study medication. At
trial cut-off, 222 patients had discontinued study drug and 17 patients were lost to follow up.; Group 2 Number missing: 247, Reason: 4 did not start the study
medication. At trial cut-off, 228 patients had discontinued study drug and 15 patients were lost to follow up.

Protocol outcome 4: Adverse events - Gynaecomastia at 12 months
- Actual outcome: Gvnaecomastia or other breast disorders at 21 months: Group 1: 10/1360. Group 2: 14/1369: Risk of bias: Risk of bias: All domain - High. Selection -
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Low, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - High, Crossover - Low, Other 1 - Low, Comments - Authors used ITT
analysis (except for patients not starting the study medication), but imputation method not clear.; Indirectness of outcome: No indirectness, Comments: Meets protocol;
Baseline details: Female (no. (%)): Eplerenone - 309 (22.7%), Placebo - 301 (21.9%); Group 1 Number missing: 243, Reason: 4 did not start the study medication and were
not included in the safety analysis. At trial cut-off, 222 patients had discontinued study drug and 17 patients were lost to follow up.; Group 2 Number missing: 247,
Reason: 4 did not start the study medication and were not included in the safety analysis. At trial cut-off, 228 patients had discontinued study drug and 15 patients were
lost to follow up.

Protocol outcome 5: Adverse events - Hypotension at 12 months

- Actual outcome: Hypotension at 21 months; Group 1: 46/1360, Group 2: 37/1369; Risk of bias: All domain - High, Selection - Low, Blinding - Low, Incomplete outcome
data - High, Outcome reporting - Low, Measurement - High, Crossover - Low, Other 1 - Low; Indirectness of outcome: No indirectness, Comments: Meets protocol;
Baseline details: Blood pressure at baseline, mm Hg (SD): Eplerenone - Systolic 124 (17), Diastolic 75 (1); Placebo - Systolic 124 (17), Diastolic 75 (10).; Group 1 Number
missing: 243, Reason: 4 did not start the study medication and were not included in the safety analysis. At trial cut-off, 222 patients had discontinued study drug and 17
patients were lost to follow up.; Group 2 Number missing: 247, Reason: 4 did not start the study medication and were not included in the safety analysis. At trial cut-off,
228 patients had discontinued study drug and 15 patients were lost to follow up.

Protocol outcome 6: Adverse events - Hyperkalaemia at 12 months

- Actual outcome: Hyperkalemia (serum potassium > 5.5 mmol / L) at 21 months; Group 1: 158/1336, Group 2: 96/1340; Risk of bias: All domain - High, Selection - Low,
Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low, Crossover - Low, Comments - ; Indirectness of outcome: No indirectness,
Comments: Meets protocol.; Baseline details: Serum potassium at baseline, mmol/liter (SD): Eplerenone - 4.3 (0.4), Placebo - 4.3 (0.4); Group 1 Number missing: 243,
Reason: 4 did not start the study medication and were not included in the safety analysis. At trial cut-off, 222 patients had discontinued study drug and 17 patients were
lost to follow up.; Group 2 Number missing: 247, Reason: 4 did not start the study medication and were not included in the safety analysis. At trial cut-off, 228 patients
had discontinued study drug and 15 patients were lost to follow up.

Protocol outcomes not reported by the study Quality of life at 12 months; Improvement of NYHA class at 12 months

Study J-EMPHASIS-HF: Eplerenone in Japanese patients with HFrEF trial: Tsutsui 2017410

Study type RCT (Patient randomised; Parallel)

Number of studies (number of participants) 1 (n=221)

Countries and setting Conducted in Japan; Setting: Multicenter, randomised, double-blind, placebo-controlled, parallel-group study (J-

EMPHASIS-HF). The study was conducted at 52 sites in Japan from 30th July 2010 to 7th September 2015.
Line of therapy 1st line

Duration of study Intervention + follow up: maximum of 4 years intervention plus 1 year follow-up
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Method of assessment of guideline condition
Stratum
Subgroup analysis within study

Inclusion criteria

Exclusion criteria

Recruitment/selection of patients

Age, gender and ethnicity

Further population details

Indirectness of population

Interventions

Adequate method of assessment/diagnosis
Overall
Not applicable

Japanese patients 255 years of age who had chronic HF of either ischemic or non-ischemic aetilogy (duration >4
weeks); symptoms of NYHA functional class Il or higher; left ventricular ejection fraction (LVEF) £30% (or <35% in
addition to QRS duration >130 ms on ECG); and treatment with ACE inhibitor, ARB, B-blocker, or diuretic.
Randomisation was performed within 6 months after hospitalisation for cardiovascular causes. Patients who had not
been hospitalised for cardiovascular causes within 6 months before randomisation could be enrolled if their plasma
level of B-type natriuretic peptide (BNP) was >250pg/mL or their plasma level of N-terminal proBNP (NT-proBNP) was
>500 pg/mL for men and =750 pg/mL for women within 15 days of randomisation.

acute myocardial infarction or stroke within 30 days prior to randomisation, serum potassium level >5.0 mEq/L,
estimated glomerular filtration rate (eGFR) <30 mL/min/1.73 m? within 24h prior to randomisation, need for
potassium-sparing diuretic such as spironolactone, and any other clinically significant co-existing conditions

Randomisation was performed within 6 months after hospitalisation for cardiovascular causes. Patients who had not
been hospitalised for cardiovascular causes within 6 months before randomisation could be enrolled if they met
certain criteria detailed in the inclusion section.

Age - Mean (SD): Eplerenone group: 69.0 (8.7) years, placebo group: 68.4 (7.7) years . Gender (M:F): 4/1. Ethnicity: na

1. Age: Not applicable / Not stated / Unclear (aged 55 years or over). 2. Diabetes status: Not applicable / Not stated /
Unclear (mixed population; approx 40% of patients had diabetes in each group). 3. Renal function: Not applicable /
Not stated / Unclear (patients in each group had on average 1.0 mg/dL serum creatinine ).

No indirectness

(n=111) Intervention 1: Mineralocorticoid receptor antagonist - Eplerenone (up to 50mg/day). Eplerenone group
Eplerenone was initiated at a dose of 25mg once daily provided that the serum potassium level was <5.0mEq/L when
dosage was initiated, and increased after 4 weeks to 50 mg once daily (or initiated at 25mg on alternate days and
increased to 25mg daily, if eGFR was 30 to <50mL/min/1.73m?). Thereafter, serum potassium level was measured at
each visit except for months 2, 3, and 4. Investigators were instructed to decrease the dose of study drug if the serum
potassium level was 5.5-5.9 mEg/L and to withhold the study drug if the serum potassium level was >6.0 mEq/L.
Potassium was to be re-measured within 72 h after withholding from the study drug, and the study drug was to be
restarted only if the level was <5.0 mEq/L.

Duration Patients were treated with the study drug for a maximum of 48 months. The study was completed when the
last randomised patient had been followed for a year.

Concurrent medication/care: not mentioned. Indirectness: No indirectness

S3|ge} BUBPIAD [BDIUID

9313 Woys auljapINg



Ut
S14B1 4O 9D110N 01 1991GNS "PAAIISAI SIYBL ||V '8TOZ IDIN ©

(n=110) Intervention 2: Placebo . matching placebo (no details given).

Duration Patients were treated with the study drug for a maximum of 48 months. the study was completed when the
last randomised patient had been followed for a year.

Concurrent medication/care: not mentioned. Indirectness: No indirectness

Funding Study funded by industry (funded by Pfizer )

RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: EPLERENONE (UP TO 50MG/DAY) versus PLACEBO

Protocol outcome 1: All-cause mortality at During study

- Actual outcome: death from any cause at during study period (max 4 years plus follow-up of 1 year); Group 1: Observed events 17 n=111 ; Group 2: Observed events
10 n=110; HR 1.77; Lower Cl 0.81 to Upper ClI 3.87

Risk of bias: All domain - High, Selection - High, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low, Crossover - Low,
Subgroups - Low; Indirectness of outcome: No indirectness ; Baseline details: More people with diabetes, angina pectoris and coronary artery bypass grafting in the
placebo group.; Group 1 Number missing: O ; Group 2 Number missing: O

Protocol outcome 2: All-cause mortality at 12 months

- Actual outcome: death from any cause at during study period (max 4 years plus follow-up of 1 year); Group 1: 17/111, Group 2: 10/110

Risk of bias: All domain - High, Selection - High, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low, Crossover - Low,
Subgroups - Low; Indirectness of outcome: No indirectness ; Baseline details: More people with diabetes, angina pectoris and coronary artery bypass grafting in the
placebo group.; Group 1 Number missing: 0 ; Group 2 Number missing: O

Protocol outcome 3: Unplanned hospitalisation at During study

- Actual outcome: hospitalisation for any cause at during study period (max 4 years plus follow-up of 1 year); Group 1: 45/111, Group 2: 58/110

Risk of bias: All domain - Very high, Selection - High, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low, Crossover - Low,
Subgroups - Low, Comments - Authors state ITT analysis was used but do not specify how missing data was dealt with or how much data was missing.; Indirectness of
outcome: No indirectness ; Baseline details: More people with diabetes, angina pectoris and coronary artery bypass grafting in the placebo group.; Group 1 Number
missing: unknown; Group 2 Number missing: unknown

Protocol outcome 4: Adverse events - Renal function at 12 months

- Actual outcome: Renal impairment at during study period (max 4 years plus follow-up of 1 year); Group 1: 5/111, Group 2: 10/110

Risk of bias: All domain - Very high, Selection - High, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low, Crossover - Low,
Subgroups - Low, Comments - Authors state that ITT analysis was used but do not specify how missing data was dealt with and what the rate of missing data was.;
Indirectness of outcome: No indirectness ; Baseline details: More people with diabetes, angina pectoris and coronary artery bypass grafting in the placebo group.;
Group 1 Number missing: unknown; Group 2 Number missing: unknown
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Protocol outcome 5: Adverse events - Gynaecomastia at 12 months

- Actual outcome: Gynaecomastia at during study period (max 4 years plus follow-up of 1 year); Group 1: 0/111, Group 2: 0/110

Risk of bias: All domain - Very high, Selection - High, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low, Crossover - Low,
Subgroups - Low, Comments - Authors state that ITT analysis was used but do not specify how missing data was dealt with and what the rate of missing data was.;
Indirectness of outcome: No indirectness ; Baseline details: More people with diabetes, angina pectoris and coronary artery bypass grafting in the placebo group.;
Group 1 Number missing: unknown; Group 2 Number missing: unknown

Protocol outcome 6: Adverse events - Hypotension at 12 months

- Actual outcome: Hypotension at during study period (max 4 years plus follow-up of 1 year); Group 1: 4/111, Group 2: 7/110

Risk of bias: All domain - Very high, Selection - High, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low, Crossover - Low,
Subgroups - Low, Comments - Authors state that ITT analysis was used but do not specify how missing data was dealt with and what the rate of missing data was.;
Indirectness of outcome: No indirectness ; Baseline details: More people with diabetes, angina pectoris and coronary artery bypass grafting in the placebo group.;
Group 1 Number missing: unknown; Group 2 Number missing: unknown

Protocol outcome 7: Adverse events - Hyperkalaemia at 12 months

- Actual outcome: Hyperkalaemia at during study period (max 4 years plus follow-up of 1 year); Group 1: 8/111, Group 2: 6/110

Risk of bias: All domain - Very high, Selection - High, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low, Crossover - Low,
Subgroups - Low, Comments - Authors state that ITT analysis was used but do not specify how missing data was dealt with and what the rate of missing data was.;
Indirectness of outcome: No indirectness ; Baseline details: More people with diabetes, angina pectoris and coronary artery bypass grafting in the placebo group.;
Group 1 Number missing: unknown; Group 2 Number missing: unknown

Protocol outcomes not reported by the study Quality of life at 12 months; Improvement of NYHA class at 12 months

S3|ge} BUBPIAD [BDIUID

9313 Woys auljapINg



VLT
S14B1 4O 9D110N 01 1991GNS "PAAIISAI SIYBL ||V '8TOZ IDIN ©

Study (subsidiary papers)

Study type

Number of studies (number of participants)
Countries and setting

Line of therapy

Duration of study

Method of assessment of guideline condition
Stratum
Subgroup analysis within study

Inclusion criteria

Exclusion criteria

Recruitment/selection of patients

Age, gender and ethnicity

Further population details

Randomizd Aldactone Evaluation Study (RALES) trial: Pitt 1999!*° (Vardeny 2012%33, Vardeny 2014%3?)
RCT (Patient randomised; Parallel)

1 (n=1663)

Conducted in Multiple countries; Setting: 195 centres in 15 countries

Adjunctive to current care

Follow up (post intervention): Randomisation begun March 1995; follow-up planned to December 1999 but trial
stopped early in August 1998. Mean follow-up was 24 months.

Adequate method of assessment/diagnosis
Overall
Not stratified but pre-specified:

Patients were eligible for enrollment if they had had New York Heart Association (NYHA) class IV heart failure within the
six months before enrollment and were in NYHA class Il or IV at the time of enrollment, had been given a diagnosis of
heart failure at least six weeks before enrollment, were being treated with an ACE inhibitor (if tolerated) and a loop
diuretic, and had a left ventricular ejection fraction of no more than 35 percent within the six months before
enrollment (with no clinically significant intercurrent event). Treatment with digitalis and vasodilators was allowed, but
potassium-sparing diuretics were not permitted. Oral potassium supplements were not recommended unless
hypokalemia (defined as a serum potassium concentration of less than 3.5 mmol per liter) developed.

Patients were excluded from the study if they had primary operable valvular heart disease (other than mitral or
tricuspid regurgitation with clinical symptoms due to left ventricular systolic heart failure), congenital heart disease,
unstable angina, primary hepatic failure, active cancer, or any life-threatening disease (other than heart failure).
Patients who had undergone heart transplantation or were awaiting the procedure were also ineligible. Other criteria
for exclusion were a serum creatinine concentration of more than 2.5 mg per deciliter (221 umol per liter) and a serum
potassium concentration of more than 5.0 mmol per liter. The institutional review boards or ethics committees of all
participating institutions approved the protocol, and all patients gave written informed consent.

Not reported

Age - Mean (SD): For spironolactone and placebo respectively: 65 (12); 65 (12). Gender (M:F): For spironlactone and
placebo respectively: 603:219; 614: 227. Ethnicity: White race (%), placebo versus spironlactone: 86% versus 87%

1. Age: Not applicable / Not stated / Unclear (Results are available separately for particpants < 67 years and those > 67
years - these have not been extracted but can be considered if there is heterogeneity. Overall results have been
extracted. ). 2. Diabetes status: Not anplicable / Not stated / Unclear 3. Renal function: Abnormal (creatinine
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>130 umol/l or EGFR < 60mL/min) (Results are available separately for particpants with normal versus abnormal renal
function - these have not been extracted but can be considered if there is heterogeneity. Overall results have been
extracted. ).

Extra comments For placebo versus spironolactone respectively: Heart rate (beats/min, mean (SD)): 81 (15) versus 81 (14); NYHA class
(no (%)): 11: 3(0.4) versus 4 (0.5); 11l: 581(69) versus 592 (72); IV: 257(31) versus 226 (27); LVEF (%, mean (SD): 25.2 (6.8)
versus 25.6 (6.7).

Indirectness of population Serious indirectness: The vast majority of patients (~90%) were not on beta-blockers, which are now part of standard
first line therapy.

Interventions (n=822) Intervention 1: Mineralocorticoid receptor antagonist - Spironolactone (up to 50mg/day). 25mg spironlactone
(Aldactone, Searle) once daily, increased to 50mg once daily if patient showed symptoms of progression of heart failure
without evidence of hyperkalaemia. If hyperkalemia developed at any time, the dose could be decreased to 25mg
every other day; however, the investigator was encouraged first to adjust the doses of concomitant medications..
Duration Mean 24 months. Concurrent medication/care: Loop diuretics 100%; ACE inhibitors 95%; Digitalis 75%; Aspirin
36%; Potassium supplements: 29%; Beta-blockers 11%

(n=841) Intervention 2: Placebo . Matching placebo. Duration Mean 24 months. Concurrent medication/care: Loop
diuretics 100%; ACE inhibitors 95%; Digitalis 72%; Aspirin 37%; Potassium supplements: 27%; Beta-blockers 10%

Funding Study funded by industry ('supported by a grant from Searle, Skokie, lllinois')

RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: SPIRONOLACTONE (UP TO 50MG/DAY) versus PLACEBO

Protocol outcome 1: All-cause mortality

- Actual outcome: All-cause mortality at During study (24 months mean follow up); HR 0.7 (95%Cl 0.6 to 0.82) Reported; Risk of bias: All domain - Low, Selection - Low,
Blinding - Low, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low, Crossover - Low; Indirectness of outcome: No indirectness ; Baseline
details: See population panel.; Group 1 Number missing: 222, Reason: No missing data, but 222 participants had discontinued the study drug for various reasons by the
study cutoff date. Vital status was followed up over the phone. ; Group 2 Number missing: 211, Reason: No missing data, but 211 participants had discontinued the study
drug for various reasons by the study cutoff date. Vital status was followed up over the phone.

Protocol outcome 2: Unplanned hospitalisation

- Actual outcome: All-cause hospitalisation at During study (24 months mean follow up); Other: Number of events - Group 1: 1060, Group 2: 1317; Risk of bias: All
domain - Low, Selection - Low, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low, Crossover - Low, Comments - Rate of
missing data based on the dichotomous event rate for assessment purposes; Indirectness of outcome: No indirectness ; Baseline details: See population details.; Group 1
Number missing: 222. Reason: 222 patients discontinued treatment for various reasons : Groun 2 Number missing: 211. Reason: 211 patients discontinued treatment for
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various reasons

Protocol outcome 3: Improvement of NYHA class at 12 months

- Actual outcome: Change in NYHA class - Improved at 24 months (mean); Group 1: 246/600, Group 2: 208/630; Risk of bias: All domain - High, Selection - Low, Blinding -
Low, Incomplete outcome data - High, Outcome reporting - High, Measurement - Low, Crossover - Low, Comments - ITT analysis conducted by authors, imputation
method not clear. ; Indirectness of outcome: No indirectness ; Baseline details: NYHA class at baseline, %: Class II: Spironolactone - 0.5%, Placebo - 0.4%; Class Ill:
Spironolactone - 72%, Placebo - 69%, Class IV: Spironolactone - 27%, Placebo - 31%.; Group 1 Number missing: 222, Reason: 222 discontinued study drug for various
reasons and presumably not included in final analysis for outcome; Group 2 Number missing: 211, Reason: 211 discontinued study drug for various reasons and
presumably not included in final analysis for outcome

Protocol outcome 4: Adverse events - Renal function at 12 months

- Actual outcome: Worsening renal function (30% reduction in eGFR from baseline) at 3 months; Group 1: 140/822, Group 2: 59/841; Risk of bias: All domain - High,
Selection - Low, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - High, Crossover - Low, Comments - ITT analysis conducted by
authors, imputation method not clear. Very short time point reported, borderline high ROB for outcome reporting bias. Measurement cutoff not clinically justifiable,
borderline high ROB for measurement bias. ; Indirectness of outcome: No indirectness ; Baseline details: eGFR at baseline (SD): Spironolactone - 65.3 (23.1), Placebo -
64.5 (22.8); Group 1 Number missing: , Reason: No data missing, but number discontinuing study drug during first three months not reported. ; Group 2 Number missing:
, Reason: No data missing, but number discontinuing study drug during first three months not reported.

Protocol outcome 5: Adverse events - Gynaecomastia at 12 months

- Actual outcome: Gynaecomastia in men at 24 months (mean); Group 1: 55/603, Group 2: 8/614; Risk of bias: All domain - High, Selection - High, Blinding - Low,
Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low, Crossover - Low; Indirectness of outcome: No indirectness ; Baseline details: See
population panel. ; Group 1 Number missing: 222, Reason: 222 patients discontinued treatment for various reasons. Not reported how many men discontinued. No clear
how many of those who discontinued had data on this outcome. ; Group 2 Number missing: 211, Reason: 211 patients discontinued treatment for various reasons. Not
reported how many men discontinued. No clear how many of those who discontinued had data on this outcome

Protocol outcome 6: Adverse events - Hyperkalaemia at 12 months

- Actual outcome: Hyperkalaemia (serum potassium = 5.5 mmol/L) at 24 months (mean); Group 1: 156/822, Group 2: 47/841; Risk of bias: All domain - Very high,
Selection - Low, Blinding - High, Incomplete outcome data - High, Outcome reporting - High, Measurement - Low, Crossover - Low, Comments - ITT analysis conducted by
authors, imputation method not clear. HR reported by study in text different from HR in table. ; Indirectness of outcome: No indirectness ; Baseline details: Baseline
serum potassium, mmol/L (SD): Spironolactone - 4.29 (0.5), Placebo - 4.26 (0.44); Blinding details: Outcome assessment said to be 'not blinded' though not clear whether
this applied to intervention or to confounders (some suggestion that it is the latter and that this could have influenced comparability of care in terms of concomittant
medication); Group 1 Number missing: 222, Reason: 222 discontinued study drug for various reasons. No clear how many of those who discontinued had data on this
outcome. ; Group 2 Number missing: 211, Reason: 211 discontinued study drug for various reasons. No clear how many of those who discontinued had data on this
outcome.
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Protocol outcomes not reported by the study

Quality of life at 12 months; Adverse events - Hypotension at 12 months
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Study

Study type

Number of studies (number of participants)
Countries and setting

Line of therapy

Duration of study

Method of assessment of guideline condition
Stratum

Subgroup analysis within study

Inclusion criteria

Exclusion criteria

Recruitment/selection of patients

Age, gender and ethnicity

Further population details

Extra comments

Indirectness of population

Interventions

Udelson 2010413

RCT (Patient randomised; Parallel)

1 (n=226)

Conducted in USA; Setting: Primary and secondary care.

Adjunctive to current care

Intervention time: 36 weeks

Adequate method of assessment/diagnosis: Measurement of LVEF of 35% by equilibrium-gated RVG at screening.
Overall

Not applicable

Male or nonpregnant female subjects aged 21 years and older with current symptoms consistent with mild-to-
moderate HF (NYHA functional class Il and Ill) who had LVEF of 35% by equilibrium-gated RVG at screening and were on
therapy with an ACEI and/or angiotensin receptor blocker and BB (unless docu-mented intolerance) for at least 3
months duration and at a dose that has not been adjusted within the previous 4 weeks.

Patients with current decompensated HF or HF hospitalization or severe HF (NYHA functional class IV) within 6 months
of screen-ing, serum potassium 5.5 mEq/L, history of hyperkalemia (K 6.0 mEg/L) with eplerenone or spironolactone,
creatinine clearance of 30 mL/min based on the Cockcroft-Gault formula, biventricular pacemaker placed within 6
months of screening, or subjects on or requiring potassium-sparing diuretics or spironolactone.

Not reported.
Age - Mean (SD): Eplerenone - 63.3 (12.2); placebo - 62.0 (12.9). Gender (M:F): Eplerenone - 98/19; placebo - 91/18..
Ethnicity: % Caucasian - Eplerenone - 81.2; placebo - 85.3

1. Age: Not applicable / Not stated / Unclear 2. Diabetes status: Not applicable / Not stated / Unclear 3. Renal function:
Not applicable / Not stated / Unclear

Baseline characteristics: n (%), NYHA class II/IIl: Eplerenone - 116(99); placebo - 109 (100). mean (SE) LVEF: Eplerenone -
26.2 (0.6); placebo - 27.0 (0.6).

No indirectness: Meets protocol.

(n=117) Intervention 1: Mineralocorticoid receptor antagonist - Eplerenone (up to 50mg/day). Initially after
randomization, patients were given 25 mg of eplerenone daily. After 4 weeks of treatment, the dose of eplerenone was
increased to the target dose of 50 mg (two 25 mg tablets daily). Serum potassium was monitored throughout the study,
and if necessarv. doses of enlerenone were titrated down. . Duration 36 weeks. Concurrent medication/care:
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Background medications:n (%), ACEl and/or ARB: 86 + 25 (94.9); BB: 113 (96.6); Diurectic: 83 (70.9).

(n=109) Intervention 2: Placebo . Initially after randomization, patients were given 25 mg of matching placebo. After 4
weeks of treatment, the dose of placebo was increased to the target dose of 50 mg (two 25 mg tablets daily). Serum
potassium was monitored throughout the study, and if necessary, doses of placebo were titrated down.. Duration 36
weeks. Concurrent medication/care: Background therapies: n (%), ACE and/or ARB: 86 + 21(98.2); BB: 102 (93.6);
Diuretic: 76 (69.7).

Funding Study funded by industry (Trial was funded by Pfizer Inc, and thus, all investigators and/or their institutions received
research funding from Pfizer Inc.)

RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: EPLERENONE (UP TO 50MG/DAY) versus PLACEBO

Protocol outcome 1: Quality of life at 12 months

- Actual outcome: Quality of life (Kansas City) at 36 weeks ; Other: Statement that "there was no evidence of a difference between the groups in changes on the [...]
overall summary score". (p-value =0.78 ); Risk of bias: All domain - Very high, Selection - High, Blinding - Low, Incomplete outcome data - Low, Outcome reporting -
Very high, Measurement - Low, Crossover - Low, Comments - ITT analysis by authors, but imputation method unclear; Indirectness of outcome: No indirectness; Baseline
details: Not reported.; Group 1 Number missing: 13, Reason: not reported - but said not to differ in baseline characteristics from those remaining in study; Group 2
Number missing: 20, Reason: not reported - but said not to differ in baseline characteristics from those remaining in study

Protocol outcome 2: Improvement of NYHA class at 12 months

- Actual outcome: Changes in NYHA class - Improved at 36 weeks ; Group 1: 32/117, Group 2: 19/109; Risk of bias: All domain - Very high, Selection - High, Blinding -
Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low, Crossover - Low, Comments - Authors used ITT analysis, but imputation method
not clear.; Indirectness of outcome: No indirectness, Comments: Meets protocol.; Baseline details: (n) NYHA class I: Eplerenone - 1, placebo - 0; NYHA class II: Eplerenone
- 79, placebo - 87; NHYA class lll: Eplerenone - 37, placebo - 22.; Blinding details: No information was given on blinding.; Group 1 Number missing: 13, Reason: Not
reported, baseline characteristics said to not differ from participants remaining ; Group 2 Number missing: 20, Reason: Not reported, baseline characteristics said to not
differ from participants remaining

Protocol outcome 3: Adverse events - Renal function at 12 months

- Actual outcome: Creatinine increased at 36 weeks ; Group 1: 11/117, Group 2: 6/109; Risk of bias: All domain - Very high, Selection - Low, Blinding - Low, Incomplete
outcome data - High, Outcome reporting - High, Measurement - High, Crossover - Low, Comments - Authors used ITT analysis, but imputation method not clear. Number
of patients with increased creatinine reported, rather than the continuous results.; Indirectness of outcome: Serious indirectness; Baseline details: Serum creatinine
(median), mg/dL: Eplerenone - 1.2, Placebo - 1.20; Group 1 Number missing: 13, Reason: Not reported, though baseline characteristics said to not differ from
participants remaining; Group 2 Number missing: 20, Reason: Not reported, though baseline characteristics said to not differ from participants remaining
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Protocol outcome 4: Adverse events - Hypotension at 12 months

- Actual outcome: Hypotension at 36 weeks ; Group 1: 9/117, Group 2: 4/109; Risk of bias: All domain - Very high, Selection - High, Blinding - Low, Incomplete outcome
data - High, Outcome reporting - Low, Measurement - High, Crossover - Low, Comments - Authors used ITT analysis, but imputation method not clear.; Indirectness of
outcome: No indirectness, Comments: Meets protocol.; Baseline details: Not reported.; Group 1 Number missing: 13, Reason: Not reported, though baseline
characteristics said to not differ from participants remaining; Group 2 Number missing: 20, Reason: Not reported, though baseline characteristics said to not differ from

participants remaining

Protocol outcome 5: Adverse events - Hyperkalaemia at 12 months

- Actual outcome: Hyperkalaemia (no definition) at 36 weeks ; Group 1: 14/117, Group 2: 6/109; Risk of bias: All domain - High, Selection - Low, Blinding - Low,
Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low, Crossover - Low, Comments - Authors used ITT analysis, but imputation method not
clear.; Indirectness of outcome: No indirectness, Comments: Meets protocol.; Baseline details: Serum potassium (median), mEq/L: eplerenone - 4.3; placebo - 4.3.;

Group 1 Number missing: 13, Reason: Not reported, though baseline characteristics said to not differ from participants remaining; Group 2 Number missing: 20, Reason:

Not reported, though baseline characteristics said to not differ from participants remaining

Protocol outcomes not reported by the study All-cause mortality; Unplanned hospitalisation; Adverse events - Gynaecomastia at 12 months
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F.6

Iron supplementation for iron deficiency in heart failure

Study

Study type

Number of studies (number of participants)
Countries and setting

Line of therapy

Duration of study

Method of assessment of guideline condition
Stratum

Subgroup analysis within study

Inclusion criteria

Exclusion criteria

Recruitment/selection of patients
Age, gender and ethnicity
Further population details

Extra comments

Indirectness of population

CONFIRM-HF trial: Ponikowski 2015163

RCT (Patient randomised; Parallel)

(n=304)

Conducted in Multiple countries; Setting: 41 sites

Adjunctive to current care

Intervention + follow up: 12 months

Adequate method of assessment/diagnosis: NYHA class Il or IlI

Overall

Stratified then randomised: Stratified by site and by Hb levels (< 12g/dL versus >=12g/dL)

Eligible patients included stable ambulatory HF patients in New York Heart Association (NYHA) class Il or I, with left
ventricular ejection fraction (LVEF) <45%, elevated natriuretic peptides (brain natriuretic peptide > 100 pg/mL and/or N-
terminal-pro-brain natriuretic peptide > 400 pg/mL), presence of ID [defined as serum ferritin level <100 ng/ mL, or
between 100 and300 ng/mL if transferrin saturation (TSAT) < 20%] and haemoglobin (Hb) <15 g/dL (all at the screening
visit). All subjects must have been capable of completing the 6 min walk test (6MWT). There was no upper age limit.

Patients with uncontrolled hypertension, infection, clinical evidence of current malignancy, or significantly impaired
liver or renal function were excluded. There was no lower limit for Hb, but subjects with an immediate need for
transfusion were excluded.

589 patients were screened, of whom 304 were randomised.
Age - Mean (SD): Iron - 69 (9.5), Placebo - 70 (9.3). Gender (M:F): 160:141. Ethnicity: White - 99%
1. Anaemia: Not applicable (Mixed population).

NYHA class IlI: Iron - 53%, Placebo - 60%

LVEF % (SD): Iron 37.1 (7.5), Placebo - 36.5 (7.3)
6MWT: Iron - 288 (98), Placebo 302 (97)

Ischemic cause of HF, %: Iron - 83%, Placebo - 83%.

No indirectness
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Interventions (n=152) Intervention 1: Iron supplementation - Intravenous iron. Ferric carboxymaltose (FCM) solution was given as
undiluted bolus i.v. injections of 10 or 20 mL (equivalent to 500 or 1000mg of iron) administered over at least 1 minute.
Administered as doses based on subject weight and Hb value at screening, according to a scheduled dosing scheme.
This included both therapy dosing (correction phase) and maintenance dosing (maintenance phase). In summary, total
FCM doses were between 500 and 2000 mg iron FCM in the therapy phase (dosed at baseline and week 6) and
thereafter maintenance FCM dosing of 500 mg iron at each of weeks 12, 24 and 36, if ID was still present. . Duration Up
to 36 weeks. Concurrent medication/care: ACEi treatment: 77%, BB treatment: 89%

(n=152) Intervention 2: Placebo. Normal saline solution administered in equivalent volumes on same dosing schedule.
Duration Up to 36 weeks. Concurrent medication/care: ACEi treatment: 78%, BB treatment: 92%

Funding Study funded by industry (Vifor Pharma Ltd)

RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: INTRAVENOUS IRON versus PLACEBO

Protocol outcome 1: Mortality

- Actual outcome: Mortality at 12 months; Group 1: 12/150, Group 2: 14/151; Comments: One additional patient in the iron group died in the 30 day safety follow up
period after completing the study.

Risk of bias: All domain - High, Selection - Low, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low, Crossover - Low;
Indirectness of outcome: No indirectness ; Baseline details: See population tab; Blinding details: FCM is a dark brown and cannot easily be masked from placebo.
Unblinded study personnel not involved in any study assessments were responsible for preparing and administering the study treatment injections in black syringes and
using a curtain (or similar) to maintain subject blinding; Group 1 Number missing: 19, Reason: 2 excluded from analysis as no post-baseline efficacy assessment, 17
discontinued (3 adverse event, 1 physician decision, 2 protocol violation, 8 withdrawal, 3 other); Group 2 Number missing: 11, Reason: 1 excluded from analysis as no
post-baseline efficacy assessment, 10 discontinued (3 adverse event, 2 lost to follow up, 1 physician decision, 3 withdrawal, 1 other)

Protocol outcome 2: Quality of life at 12 months

- Actual outcome: EQ-5D VAS at 12 months; Group 1: mean 7 mm (SD 12.8); n=114, Group 2: mean 4.4 mm (SD 12.9); n=106; EQ-5D VAS 0-100 Top=High is good
outcome

Risk of bias: All domain - High, Selection - Low, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low, Crossover - Low;
Indirectness of outcome: No indirectness ; Baseline details: comparable at baseline (54.7 v 54.1); Blinding details: FCM is dark brown and cannot easily be masked from
placebo. Unblinded study personnel not involved in any study assessments were responsible for preparing and administering the study treatment injections in black
syringes and using a curtain (or similar) to maintain subject blinding; Group 1 Number missing: 38, Reason: 38 patients missing from analysis. 2 excluded from analysis as
no post-baseline efficacy assessment. 29 discontinued patients discontinued but not clear whether included in analysis (3 adverse event, 1 physician decision, 2 protocol
violation, 8 withdrawal, 3 other). ; Group 2 Number missing: 46, Reason: 46 patients missing from analysis. 1 excluded from analysis as no post-baseline efficacy
assessment. 24 discontinued (3 adverse event, 14 deaths, 2 lost to follow up, 1 physician decision, 3 withdrawal, 1 other).
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- Actual outcome: KCCQ at 12 months; Group 1: mean 6.8 (SD 13.07); n=114, Group 2: mean 2.3 (SD 13.13); n=106; Kansas City Cardiomyopathy Questionnaire 0-100
Top=High is good outcome

Risk of bias: All domain - High, Selection - Low, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low, Crossover - Low;
Indirectness of outcome: No indirectness ; Baseline details: Comparable at baseline (59.0 v 58.8); Blinding details: FCM is dark brown and cannot easily be masked from
placebo. Unblinded study personnel not involved in any study assessments were responsible for preparing and administering the study treatment injections in black
syringes and using a curtain (or similar) to maintain subject blinding; Group 1 Number missing: 38, Reason: 38 patients missing from analysis. 2 excluded from analysis as
no post-baseline efficacy assessment, 29 discontinued (3 adverse event, 1 physician decision, 2 protocol violation, 8 withdrawal, 3 other), 7 unknown reasons; Group 2
Number missing: 46, Reason: 46 patients missing from analysis. 1 excluded from analysis as no post-baseline efficacy assessment, 24 discontinued (3 adverse event, 14
deaths, 2 lost to follow up, 1 physician decision, 3 withdrawal, 1 other), 21 reasons not reported

Protocol outcome 3: Unplanned hospitalisation (all-cause)

- Actual outcome: Hospitalisation (all-cause) at 12 months; Other: Number of hospitalisations: Iron - 46; Placebo - 69

Risk of bias: All domain - High, Selection - Low, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low, Crossover - Low;
Indirectness of outcome: No indirectness ; Baseline details: See population tab; Blinding details: FCM is dark brown and cannot easily be masked from placebo.
Unblinded study personnel not involved in any study assessments were responsible for preparing and administering the study treatment injections in black syringes and
using a curtain (or similar) to maintain subject blinding; Group 1 Number missing: 31, Reason: 2 excluded from analysis as no post-baseline efficacy assessment, 29
discontinued (3 adverse event, 1 physician decision, 2 protocol violation, 8 withdrawal, 3 other); Group 2 Number missing: 25, Reason: 1 excluded from analysis as no
post-baseline efficacy assessment, 24 discontinued (3 adverse event, 14 deaths, 2 lost to follow up, 1 physician decision, 3 withdrawal, 1 other)

Protocol outcome 4: Improvement in exercise tolerance at 12 months

- Actual outcome: Six minute walk test (6MWT) distance at 12 months; Group 1: mean 14 metres (SD 85.56); n=125, Group 2: mean -22 metres (SD 84.18); n=121

Risk of bias: All domain - High, Selection - Low, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low, Crossover - Low;
Indirectness of outcome: No indirectness ; Baseline details: Similar at baseline (iron - 288, placebo - 302); Blinding details: FCM is dark brown and cannot easily be
masked from placebo. Unblinded study personnel not involved in any study assessments were responsible for preparing and administering the study treatment injections
in black syringes and using a curtain (or similar) to maintain subject blinding; Group 1 Number missing: 27, Reason: 27 missing from analysis, including 2 excluded from
analysis as no post-baseline efficacy assessment. 29 discontinued (3 adverse event, 1 physician decision, 2 protocol violation, 8 withdrawal, 3 other); Group 2 Number
missing: 31, Reason: 31 missing from analysis, including 1 excluded from analysis as no post-baseline efficacy assessment. 24 discontinued (3 adverse event, 14 deaths, 2
lost to follow up, 1 physician decision, 3 withdrawal, 1 other)

Protocol outcome 5: Withdrawal due to adverse events/tolerability

- Actual outcome: Discontinuation due to adverse events at 12 months; Group 1: 14/152, Group 2: 19/152

Risk of bias: All domain - Very high, Selection - Low, Blinding - Low, Incomplete outcome data - High, Outcome reporting - High, Measurement - Low, Crossover - Low,
Comments - Inconsistent reporting of outcome data (reported as 3 in flow chart and 14 in table); Indirectness of outcome: No indirectness ; Baseline details: See
population tab; Blinding details: FCM is dark brown and cannot easily be masked from placebo. Unblinded study personnel not involved in any study assessments were
responsible for preparing and administering the study treatment injections in black syringes and using a curtain (or similar) to maintain subject blinding; Group 1 Number
missing: 31, Reason: 2 excluded from analysis as no post-baseline efficacy assessment, 29 discontinued (3 adverse event, 1 physician decision, 2 protocol violation, 8
withdrawal, 3 other); Group 2 Number missing: 25, Reason: 1 excluded from analysis as no post-baseline efficacy assessment, 24 discontinued (3 adverse event, 14
deaths, 2 lost to follow up, 1 physician decision, 3 withdrawal, 1 other)
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Protocol outcome 6: Adverse events - stroke

- Actual outcome: Drug related vascular disorders at 12 months; Group 1: 1/152, Group 2: 1/152

Risk of bias: All domain - Very high, Selection - Low, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - High, Crossover - Low,
Comments - Unclear what constituted 'drug related' or what is encompassed by 'vascular disorders'; Indirectness of outcome: Serious indirectness ; Baseline details: See
population tab; Blinding details: FCM is dark brown and cannot easily be masked from placebo. Unblinded study personnel not involved in any study assessments were
responsible for preparing and administering the study treatment injections in black syringes and using a curtain (or similar) to maintain subject blinding; Group 1 Number
missing: 31, Reason: 2 excluded from analysis as no post-baseline efficacy assessment, 29 discontinued (3 adverse event, 1 physician decision, 2 protocol violation, 8
withdrawal, 3 other); Group 2 Number missing: 25, Reason: 1 excluded from analysis as no post-baseline efficacy assessment, 24 discontinued (3 adverse event, 14
deaths, 2 lost to follow up, 1 physician decision, 3 withdrawal, 1 other)

Protocol outcome 7: Adverse events - gastrointestinal

- Actual outcome: Drug related Gl disorders at 12 months; Group 1: 2/152, Group 2: 0/152

Risk of bias: All domain - Very high, Selection - Low, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - High, Crossover - Low,
Comments - Unclear what constituted 'drug related' or what is encompassed by 'Gl disorders'; Indirectness of outcome: No indirectness ; Baseline details: See population
tab; Blinding details: FCM is dark brown and cannot easily be masked from placebo. Unblinded study personnel not involved in any study assessments were responsible
for preparing and administering the study treatment injections in black syringes and using a curtain (or similar) to maintain subject blinding; Group 1 Number missing: 31,
Reason: 2 excluded from analysis as no post-baseline efficacy assessment, 29 discontinued (3 adverse event, 1 physician decision, 2 protocol violation, 8 withdrawal, 3
other); Group 2 Number missing: 25, Reason: 1 excluded from analysis as no post-baseline efficacy assessment, 24 discontinued (3 adverse event, 14 deaths, 2 lost to
follow up, 1 physician decision, 3 withdrawal, 1 other)

Protocol outcomes not reported by the study Change in haemoglobin in anaemic patients at 12 months; Adverse events - anaphylaxis/hypersensitivity; Adverse
events - hypertension

Study (subsidiary papers) FAIR-HF trial: Anker 20097° (Anker 200972, Comin-colet 20133%, Filippatos 2013¢4, Gutzwiller 2013°%¢, Ponikowski
20151162)

Study type RCT (Patient randomised; Parallel)

Number of studies (number of participants) (n=461)

Countries and setting Conducted in Multiple countries; Setting: 75 sites in 11 countries

Line of therapy Adjunctive to current care

Duration of study Intervention + follow up: 24 weeks

Method of assessment of guideline condition Adequate method of assessment/diagnosis: NYHA class Il or Ill with reduced ejection fraction

Stratum Overall:
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Subgroup analysis within study

Inclusion criteria

Exclusion criteria

Recruitment/selection of patients
Age, gender and ethnicity
Further population details

Extra comments

Indirectness of population

Interventions

Funding

Stratified then randomised: Stratified by region. Subgroup analysis of patients with and without anaemia, unclear if pre-
specified

Ambulatory patients with CHF of NYHA class Il or Ill, LVEF < 40% (class Il) or < 45% (class Ill), Hb at screening between 95
- 135 g/L, and iron deficiency (as per this review protocol's definition).

Uncontrolled hypertension, other clinically significant heart disease, inflammation, or clinically significantly impaired
liver or renal function.

957 patients signed informed consent, 461 were randomised. Reasons for non-randomisation not reported.
Age - Mean (SD): Iron - 68 (10.3), Placebo - 67 (11.1). Gender (M:F): 215:244. Ethnicity: 1 non-white patient
1. Anaemia: Not applicable (Mixed population).

NYHA class Ill: Iron - 82.6%, Placebo - 81.3%

LVEF, % (SD): Iron - 31.9 (5.5), Placebo - 33.0 (6.1)
6MWT distance: Iron - 274 (105), Placebo - 269 (109)
Ischaemic cause of HF: Iron - 81%, Placebo - 79.4%
Hb, g/L: Iron - 119 (13), Placebo - 119 (14).

No indirectness

(n=304) Intervention 1: Iron supplementation - Intravenous iron. Ferric carboxymaltose solution (Ferinject, Vifor
International) for parenteral application, 50mg iron/mL iron. Medication is given as an i.v. bolus of 200 mg iron in 4 mL
(can by 100 mg iron i.v. for last injection in correction phase). Dosing frequency was weekly until iron repletion was
achieved (the correction phase), and then every 4 weeks during the maintenance phase, which started at week 8 or
week 12, depending on the required iron-repletion dose. The total dose required for iron repletion was calculated at
baseline according to Ganzoni's formula and the mean of the two Hb values obtained during the screening period.
Duration 24 weeks. Concurrent medication/care: ACEi or ARB - 92%, BB - 86.2%

(n=155) Intervention 2: Placebo. Saline placebo. Duration 24 weeks. Concurrent medication/care: ACEi or ARB - 91%
BB - 83%

Study funded by industry (Vifor Pharma Ltd)

RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: INTRAVENOUS IRON versus PLACEBO

Protocol outcome 1: Mortality

- Actual outcome: Mortality at 26 weeks; Group 1: 5/305, Group 2: 4/154
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Risk of bias: All domain - High, Selection - Low, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low, Crossover - Low,
Comments - 2 patients randomised but not started medication, not included in any analysis (not clear which group they were in). Protocol re discontinuation: if ferritin or
Hb at certain level, iron was stopped and placebo given instead until levels dropped, when iron was restarted. if severe anaemia developed, study drug was permanently
discontinued. Follow up of such patients continued and further management of anaemia was performed at the investigators discretion. The number of patients in each
of these groups was not reported. 1 patient in the placebo group received ferric carboxymaltose (switched); Indirectness of outcome: No indirectness ; Baseline details:
See pop panel; Blinding details: Study personnel preparing and administering drug were aware of assignments and were not involved in any study assessments. Black
syringes were used to administer the study treatment and a curtain shielded the injection site from patient. ; Group 1 Number missing: 21, Reason: Withdrawn (did not
complete 24 weeks of follow up). Unknown number of patients discontinued study drug but were continued to be followed up. ; Group 2 Number missing: 17, Reason:
16 withdrawn (did not complete 24 weeks of follow up). Unknown number of patients discontinued study drug but were continued to be followed up. 1 patient
switched.

Protocol outcome 2: Quality of life at 12 months

- Actual outcome: EQ-5D index score at 24 weeks; Group 1: mean 0.066 (SD 0.209); n=304, Group 2: mean -0.01 (SD 0.224); n=155; EQ-5D 0-1 Top=High is good
outcome

Risk of bias: All domain - Low, Selection - Low, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low, Crossover - Low,
Comments - 2 patients randomised but not started medication, not included in any analysis (not clear which group they were in). Protocol re discontinuation: if ferritin or
Hb at certain level, iron was stopped and placebo given instead until levels dropped, when iron was restarted. if severe anaemia developed, study drug was permanently
discontinued. Follow up of such patients continued and further management of anaemia was performed at the investigators discretion. The number of patients in each
of these groups was not reported. 1 patient in the placebo group received ferric carboxymaltose (switched) Imputation method depended on status of individual (why
data missing); Indirectness of outcome: No indirectness ; Baseline details: comparable at baseline (0.01 points difference); Blinding details: Study personnel preparing
and administering drug were aware of assignments and were not involved in any study assessments. Black syringes were used to administer the study treatment and a
curtain shielded the injection site from patient. ; Group 1 Number missing: 16, Reason: 20 withdrawn (did not complete 24 weeks of follow up). 16 said to be missing for
this outcome, unknown number of those had data imputed. Unknown number of patients discontinued study drug but were continued to be followed up. ; Group 2
Number missing: 7, Reason: 16 withdrawn (did not complete 24 weeks of follow up). 7 said to be missing for this outcome. Unknown number of patients discontinued
study drug but were continued to be followed up. 1 patient switched.

- Actual outcome: EQ-5D VAS score at 24 weeks; Group 1: mean 9.1 (SD 17.44); n=304, Group 2: mean 3.4 (SD 19.92); n=155; EQ-5D VAS 0-100 Top=High is good
outcome

Risk of bias: All domain - Low, Selection - Low, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low, Crossover - Low,
Comments - 2 patients randomised but not started medication, not included in any analysis (not clear which group they were in). Protocol re discontinuation: if ferritin or
Hb at certain level, iron was stopped and placebo given instead until levels dropped, when iron was restarted. if severe anaemia developed, study drug was permanently
discontinued. Follow up of such patients continued and further management of anaemia was performed at the investigators discretion. The number of patients in each
of these groups was not reported. 1 patient in the placebo group received ferric carboxymaltose (switched) Imputation method depended on status of individual (why
data missing); Indirectness of outcome: No indirectness ; Baseline details: comparable at baseline (0 points difference); Blinding details: Study personnel preparing and
administering drug were aware of assignments and were not involved in any study assessments. Black syringes were used to administer the study treatment and a
curtain shielded the injection site from patient. ; Group 1 Number missing: 19, Reason: 20 withdrawn (did not complete 24 weeks of follow up). 19 said to be missing for
this outcome, unknown number of those had data imputed. Unknown number of patients discontinued study drug but were continued to be followed up. ; Group 2
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Number missing: 9, Reason: 16 withdrawn (did not complete 24 weeks of follow up). 9 said to be missing for this outcome. Unknown number of patients discontinued
study drug but were continued to be followed up. 1 patient switched.

- Actual outcome: KCCQ at 24 weeks; Group 1: mean 12.8 (SD 22.67); n=304, Group 2: mean 6.2 (SD 18.67); n=155; Kansas City Cardiomyopathy Questionnaire, overall
summary score 0-100 Top=High is good outcome

Risk of bias: All domain - Low, Selection - Low, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low, Crossover - Low,
Comments - 2 patients randomised but not started medication, not included in any analysis (not clear which group they were in). Protocol re discontinuation: if ferritin or
Hb at certain level, iron was stopped and placebo given instead until levels dropped, when iron was restarted. if severe anaemia developed, study drug was permanently
discontinued. Follow up of such patients continued and further management of anaemia was performed at the investigators discretion. The number of patients in each
of these groups was not reported. 1 patient in the placebo group received ferric carboxymaltose (switched) Imputation method depended on status of individual (why
data missing); Indirectness of outcome: No indirectness ; Baseline details: comparable at baseline (1 points difference); Blinding details: Study personnel preparing and
administering drug were aware of assignments and were not involved in any study assessments. Black syringes were used to administer the study treatment and a
curtain shielded the injection site from patient. ; Group 1 Number missing: 18, Reason: 20 withdrawn (did not complete 24 weeks of follow up). 18 said to be missing for
this outcome, unknown number of those had data imputed. Unknown number of patients discontinued study drug but were continued to be followed up. ; Group 2
Number missing: 10, Reason: 16 withdrawn (did not complete 24 weeks of follow up). 10 said to be missing for this outcome. Unknown number of patients discontinued
study drug but were continued to be followed up. 1 patient switched.

Protocol outcome 3: Unplanned hospitalisation (all-cause)

- Actual outcome: Hospitalisation (all cause) at 26 weeks; Other: Iron - 28 hospitalisations, Placebo - 22 hospitalisations

Risk of bias: All domain - High, Selection - Low, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low, Crossover - Low,
Comments - 2 patients randomised but not started medication, not included in any analysis (not clear which group they were in). Protocol re discontinuation: if ferritin or
Hb at certain level, iron was stopped and placebo given instead until levels dropped, when iron was restarted. if severe anaemia developed, study drug was permanently
discontinued. Follow up of such patients continued and further management of anaemia was performed at the investigators discretion. The number of patients in each
of these groups was not reported. 1 patient in the placebo group received ferric carboxymaltose (switched); Indirectness of outcome: No indirectness ; Baseline details:
See pop panel; Blinding details: Study personnel preparing and administering drug were aware of assighments and were not involved in any study assessments. Black
syringes were used to administer the study treatment and a curtain shielded the injection site from patient. ; Group 1 Number missing: 26, Reason: 5 died, 21 withdrawn
(did not complete 24 weeks of follow up). Unknown number of patients discontinued study drug but were continued to be followed up. ; Group 2 Number missing: 20,
Reason: 4 died, 16 withdrawn (did not complete 24 weeks of follow up). Unknown number of patients discontinued study drug but were continued to be followed up. 1
patient switched.

Protocol outcome 4: Improvement in exercise tolerance at 12 months

- Actual outcome: 6-Minute-Walk Test distance at 24 weeks; Group 1: mean 313 metres (SD 114.6); n=268, Group 2: mean 277 metres (SD 115.8); n=134

Risk of bias: All domain - Low, Selection - Low, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low, Crossover - Low,
Comments - 2 patients randomised but not started medication, not included in any analysis (not clear which group they were in). Protocol re discontinuation: if ferritin or
Hb at certain level, iron was stopped and placebo given instead until levels dropped, when iron was restarted. if severe anaemia developed, study drug was permanently
discontinued. Follow up of such patients continued and further management of anaemia was performed at the investigators discretion. The number of patients in each
of these groups was not reported. 1 patient in the placebo group received ferric carboxymaltose (switched) No mention of imputation for this outcome; Indirectness of
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outcome: No indirectness ; Baseline details: comparable at baseline (5 metres difference); Blinding details: Study personnel preparing and administering drug were aware
of assignments and were not involved in any study assessments. Black syringes were used to administer the study treatment and a curtain shielded the injection site

from patient. ; Group 1 Number missing: 36, Reason: 20 withdrawn (did not complete 24 weeks of follow up). 36 said to be missing for this outcome, unknown number of
those had data imputed. Unknown number of patients discontinued study drug but were continued to be followed up. ; Group 2 Number missing: 21, Reason: 16
withdrawn (did not complete 24 weeks of follow up). 21 said to be missing for this outcome. Unknown number of patients discontinued study drug but were continued
to be followed up. 1 patient switched.

Protocol outcome 5: Adverse events - stroke

- Actual outcome: Ischaemic stroke at 26 weeks; Group 1: 2/305, Group 2: 0/154

Risk of bias: All domain - High, Selection - Low, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low, Crossover - Low,
Comments - 2 patients randomised but not started medication, not included in any analysis (not clear which group they were in). Protocol re discontinuation: if ferritin or
Hb at certain level, iron was stopped and placebo given instead until levels dropped, when iron was restarted. if severe anaemia developed, study drug was permanently
discontinued. Follow up of such patients continued and further management of anaemia was performed at the investigators discretion. The number of patients in each
of these groups was not reported. 1 patient in the placebo group received ferric carboxymaltose (switched); Indirectness of outcome: No indirectness ; Baseline details:
See pop panel; Blinding details: Study personnel preparing and administering drug were aware of assignments and were not involved in any study assessments. Black
syringes were used to administer the study treatment and a curtain shielded the injection site from patient. ; Group 1 Number missing: 26, Reason: 5 died, 21 withdrawn
(did not complete 24 weeks of follow up). Unknown number of patients discontinued study drug but were continued to be followed up. ; Group 2 Number missing: 20,
Reason: 4 died, 16 withdrawn (did not complete 24 weeks of follow up). Unknown number of patients discontinued study drug but were continued to be followed up. 1
patient switched.

Protocol outcome 6: Adverse events - gastrointestinal

- Actual outcome: Gastrointestinal disorders at 26 weeks; Group 1: 24/305, Group 2: 5/154

Risk of bias: All domain - High, Selection - Low, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low, Crossover - Low,
Comments - 2 patients randomised but not started medication, not included in any analysis (not clear which group they were in). Protocol re discontinuation: if ferritin or
Hb at certain level, iron was stopped and placebo given instead until levels dropped, when iron was restarted. if severe anaemia developed, study drug was permanently
discontinued. Follow up of such patients continued and further management of anaemia was performed at the investigators discretion. The number of patients in each
of these groups was not reported. 1 patient in the placebo group received ferric carboxymaltose (switched); Indirectness of outcome: No indirectness ; Baseline details:
See pop panel; Blinding details: Study personnel preparing and administering drug were aware of assignments and were not involved in any study assessments. Black
syringes were used to administer the study treatment and a curtain shielded the injection site from patient. ; Group 1 Number missing: 26, Reason: 5 died, 21 withdrawn
(did not complete 24 weeks of follow up). Unknown number of patients discontinued study drug but were continued to be followed up. ; Group 2 Number missing: 20,
Reason: 4 died, 16 withdrawn (did not complete 24 weeks of follow up). Unknown number of patients discontinued study drug but were continued to be followed up. 1
patient switched.

Protocol outcomes not reported by the study Change in haemoglobin in anaemic patients at 12 months; Withdrawal due to adverse events/tolerability; Adverse
events - anaphylaxis/hypersensitivity; Adverse events - hypertension
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Study (subsidiary papers)

Study type

Number of studies (number of participants)
Countries and setting

Line of therapy

Duration of study

Method of assessment of guideline condition
Stratum

Subgroup analysis within study

Inclusion criteria

Exclusion criteria

IRON-HF trial: Beck-da-silva 2013'*? (Beck-da-silva 2007%%)

RCT (Patient randomised; Parallel)

(n=23)

Conducted in Brazil; Setting: Outpatient clinic

Adjunctive to current care

Intervention + follow up: 3 months

Adequate method of assessment/diagnosis: Clinical diagnosis of HF, NYHA class II-1V, LVEF < 40%
Overall

Not applicable:

18 years of age or older

Outpatients followed at a HF clinic in a tertiary care hospital with clinical diagnosis of HF for at least 3 months before
study entry

NYHA functional Class II-IV, who are able to perform ergospirometry

Documentation of LVEF <40% within the last 6 months

Adequate baseline therapy for HF based on patient’s functional class (B-blockers, ACE inhibitors irrespective of
functional class except if contraindications, digoxin, spironolactone if NYHA Class lll or 1V)

Stable baseline HF therapy with same doses of medications and no intent to increase doses for the following 3 months
Hemoglobin <12 g/dL and >9 g/dL

Transferrin saturation <20% and ferritin <500 mg/L

Ability to provide written informed consent

Any clinically overt bleeding: gastrointestinal bleeding, hypermenorrhea, history of peptic ulcer without evidence of
healing or inflammatory intestinal diseases

Uncorrected hypothyroidism

Other inflammatory, neoplastic or infectious disease

Serum creatinine >1.5 mg/dL

Previous intolerance to oral elemental iron compounds

HF from alcoholic cardiomyopathy, current regular drinker of alcoholic beverages, or HF from peripartum
cardiomyopathy

Recent admission for decompensated HF (last month)

Recent myocardial revascularization procedures (last 3 months)
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Recruitment/selection of patients
Age, gender and ethnicity
Further population details

Extra comments

Indirectness of population

Interventions

Funding

Recent ACS, stroke, or TIA (last 3 months)

Active or metastatic neoplastic disease with life expectancy of less than 1 year

Patients on heart transplantation list

Patients that had participated in any other clinical trial or study within the last month
Pregnant or lactating women

Premenopausal women who are not using any effective method of contraception

Patients using prohibited medications or that have not yet accomplished the washout period
Patients participating in cardiovascular rehabilitation programs

Outpatients followed at a HF clinic in a tertiary care hospital (8 sites)
Age - Mean (SD): 66 (11.7). Gender (M:F): 16:7. Ethnicity: NR
1. Anaemia: All patients anaemic (All patients hemoglobin <12 g/dL and >9 g/dL).

LVEF, % (SD) - 28 (7.8)

Hb, g/dL - 11.2 (0.6)
Creatinine, mg/dL - 1.1 (0.3)
Ischemic - 39.1%

No indirectness

(n=10) Intervention 1: Iron supplementation - Intravenous iron. Iron sucrose 200 mg intravenously, once a week, in 30
min infusions, for 5 weeks and placebo of oral presentation, 3 times a day, for 8 weeks. Duration 5 weeks. Concurrent
medication/care: Adequate baseline therapy - see inclusion criteria.

(n=7) Intervention 2: Iron supplementation - Oral iron. Ferrous sulfate 200 mg, orally, three times a day, for 8 weeks
and placebo of IV presentation once a week, for 5 weeks. Duration 8 weeks. Concurrent medication/care: Adequate
baseline therapy - see inclusion criteria

(n=6) Intervention 3: Placebo. Placebo of oral presentation, three times a day, for 8 weeks and placebo of IV

presentation once a week, for 5 weeks. Duration 5/8 weeks. Concurrent medication/care: Adequate baseline therapy -
see inclusion criteria

Study funded by industry (Altana Pharma, Brazil)

RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: INTRAVENOUS IRON versus ORAL IRON

Protocol outcome 1: Mortality
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- Actual outcome: Mortality at 3 months; Group 1: 2/10, Group 2: 0/7

Risk of bias: All domain - High, Selection - High, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low, Crossover - Low,
Comments - Missing data: 2 patients unable to perform the second ergospirometric evaluation at 90 days but data on vital status assumed to be known. ; Indirectness of
outcome: No indirectness ; Baseline details: Differences in age, LVEF, Peak VO2, aetiology, % male; Blinding details: each participating centre elected a third party blind
individual who opened the allocated medication box, prepared the sucrose infusions or saline, and administer the preparations to patients using opaque devices. Both
patient and attending physicians or nurses will be blind to allocated therapy. ; Group 1 Number missing: 0; Group 2 Number missing: 0

Protocol outcome 2: Quality of life at 12 months

- Actual outcome: Improvement in NYHA class at 3 months; Group 1: 2/10, Group 2: 6/7

Risk of bias: All domain - Very high, Selection - High, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low, Crossover - Low,
Comments - Missing data: 2 patients unable to perform the second ergospirometric evaluation at 90 days but treatment arm not known so cannot use ACA. ; Indirectness
of outcome: Serious indirectness, Comments: Protocol outcome was quality of life; Baseline details: Differences in age, LVEF, Peak VO2, aetiology, % male. NYHA class at
baseline not reported. ; Blinding details: each participating centre elected a third party blind individual who opened the allocated medication box, prepared the sucrose
infusions or saline, and administer the preparations to patients using opaque devices. Both patient and attending physicians or nurses will be blind to allocated therapy. ;
Group 1 Number missing: 0; Group 2 Number missing: 0

RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: INTRAVENOUS IRON versus PLACEBO

Protocol outcome 1: Mortality

- Actual outcome: Mortality at 3 months; Group 1: 3/10, Group 2: 1/6

Risk of bias: All domain - High, Selection - High, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low, Crossover - Low,
Comments - Missing data: 2 patients unable to perform the second ergospirometric evaluation at 90 days but data on vital status assumed to be known. ; Indirectness of
outcome: No indirectness ; Baseline details: Differences in LVEF, aetiology; Blinding details: each participating centre elected a third party blind individual who opened
the allocated medication box, prepared the sucrose infusions or saline, and administer the preparations to patients using opaque devices. Both patient and attending
physicians or nurses will be blind to allocated therapy. ; Group 1 Number missing: 0; Group 2 Number missing: 0

Protocol outcome 2: Quality of life at 12 months

- Actual outcome: Improvement in NYHA class at 3 months; Group 1: 2/10, Group 2: 1/6

Risk of bias: All domain - Very high, Selection - High, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low, Crossover - Low,
Comments - Missing data: 2 patients unable to perform the second ergospirometric evaluation at 90 days but treatment arm not known so cannot use ACA. ; Indirectness
of outcome: Serious indirectness, Comments: Protocol outcome was quality of life; Baseline details: Differences in LVEF, aetiology. NYHA class at baseline not reported. ;
Blinding details: each participating centre elected a third party blind individual who opened the allocated medication box, prepared the sucrose infusions or saline, and
administer the preparations to patients using opaque devices. Both patient and attending physicians or nurses will be blind to allocated therapy. ; Group 1 Number
missing: 0; Group 2 Number missing: 0

RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: ORAL IRON versus PLACEBO
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Protocol outcome 1: Mortality

- Actual outcome: Mortality at 3 months; Group 1: 0/7, Group 2: 1/6

Risk of bias: All domain - High, Selection - High, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low, Crossover - Low,
Comments - Missing data: 2 patients unable to perform the second ergospirometric evaluation at 90 days but data on vital status assumed to be known. ; Indirectness of
outcome: No indirectness ; Baseline details: Differences in age, Peak VO2, aetiology, % male; Blinding details: each participating centre elected a third party blind
individual who opened the allocated medication box, prepared the sucrose infusions or saline, and administer the preparations to patients using opaque devices. Both
patient and attending physicians or nurses will be blind to allocated therapy. ; Group 1 Number missing: 0; Group 2 Number missing: 0

Protocol outcome 2: Quality of life at 12 months

- Actual outcome: Improvement in NYHA class at 3 months; Group 1: 6/7, Group 2: 1/6

Risk of bias: All domain - Very high, Selection - High, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low, Crossover - Low,
Comments - Missing data: 2 patients unable to perform the second ergospirometric evaluation at 90 days but treatment arm not known so cannot use ACA. ; Indirectness
of outcome: Serious indirectness, Comments: Protocol outcome was quality of life; Baseline details: Differences in age, Peak VO2, aetiology, % male. Baseline NYHA
classes not reported. ; Blinding details: each participating centre elected a third party blind individual who opened the allocated medication box, prepared the sucrose
infusions or saline, and administer the preparations to patients using opaque devices. Both patient and attending physicians or nurses will be blind to allocated therapy. ;
Group 1 Number missing: ?; Group 2 Number missing: ?

Protocol outcomes not reported by the study Unplanned hospitalisation (all-cause); Improvement in exercise tolerance at 12 months; Change in haemoglobin in
anaemic patients at 12 months; Withdrawal due to adverse events/tolerability; Adverse events -
anaphylaxis/hypersensitivity; Adverse events - stroke; Adverse events - gastrointestinal; Adverse events - hypertension

Study (subsidiary papers) Toblli 2007*3%* (Toblli 20153%%)

Study type RCT (Patient randomised; Parallel)

Number of studies (number of participants) (n=60)

Countries and setting Conducted in Argentina; Setting: Outpatient clinic
Line of therapy Adjunctive to current care

Duration of study Intervention + follow up: 6 months

Method of assessment of guideline condition Adequate method of assessment/diagnosis: Diagnosis of CHF, NYHA class Il - IV, LVEF < 35%
Stratum Overall

Subgroup analysis within study Not applicable
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Inclusion criteria

Exclusion criteria

Recruitment/selection of patients

Age, gender and ethnicity
Further population details

Extra comments

Indirectness of population

Interventions

Funding

Patients with: 1) LV ejection fraction (EF) <35%; 2) New York Heart Association (NYHA) functional class Il to IV; 3)
anemia with an iron deficit defined by Hb <12.5 g/dl for men and <11.5 g/dI for women, and some of the following:
serum ferritin <100 ng/ml and/or with transferrin saturation (TSAT) £20%; and 4) creatinine clearance <90 ml/min were
included in the study.

Patients with: 1) hemodialysis therapy; 2) anemia not due to iron deficiency available for erythropoiesis; 3) NYHA
functional class I; 4) history of allergy to the iron supplements; 5) acute bacterial infections,

parasitism known in the 4 previous weeks, and neoplasm; 6) chronic digestive diseases; 7) hypothyroidism; 8)
congenital cardiopathies; 9) receiving iron supplements in the 4 previous weeks; 10) receiving rhEPO in the 4 previous
weeks; and 11) history of hospitalization during the 4 weeks before enrollment into the study were excluded from the
study.

Consecutive patients from the general population that spontaneously consulted the outpatient’s office who met the
inclusion criteria.

Initially 40 patients were recruited and the initial analysis published. Subsequently an additional 20 patients were
recruited and additional analyses published.

Age - Mean (SD): Iron - 75 (6), Placebo - 75 (7). Gender (M:F): 27:33. Ethnicity: NR
1. Anaemia: All patients anaemic (All patients Hb <12.5 g/dl for men and <11.5 g/dl for women).

Ischaemic aetiology - 68%

NYHA class - Placebo: 3.1 (0.6), Iron: 3.0 (0.7)
NT-proBNP (pg/mL) - Placebo: 378 (195), Iron: 366 (200)
LVEF, % - Placebo: 29.9 (3.2), Iron: 30.2 (3.5).

No indirectness

(n=30) Intervention 1: Iron supplementation - Intravenous iron. 200mg/200mL of IV iron sucrose in saline solution every
week for 5 weeks. Duration 5 weeks. Concurrent medication/care: Optimum treatment for CHF according to the current
recommendations. 97% on loop diuretics, 97% on ACEi, 100% on BBs, 93% on anti-aldosteronic agents

(n=30) Intervention 2: Placebo. Saline solution . Duration 5 weeks. Concurrent medication/care: All patients received

the optimum treatment for CHF according to the current recommendations. 93% on loop diuretics, 100% on ACEi, 100%
on BBs, 93% on antialdosteronic agents

Principal author funded by industry (Prof Toblli received scientific grants by Vifor Pharma in the last 5 years. )

RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: INTRAVENOUS IRON versus PLACEBO
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Protocol outcome 1: Mortality

- Actual outcome: Mortality at 6 months; Group 1: 0/30, Group 2: 0/30

Risk of bias: All domain - Low, Selection - Low, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low, Crossover - Low;
Indirectness of outcome: No indirectness ; Baseline details: Comparable for age, gender, aetiology, medication useage, BMI, NYHA class, NT-pro-BNP, LVEF; Blinding
details: Bag and IV tubing were covered in black material so that neither patient nor physician was able to identify the content. nurses who prepared the solution were
different to those who later administered the infusion. ; Group 1 Number missing: 0; Group 2 Number missing: 0

Protocol outcome 2: Quality of life at 12 months

- Actual outcome: Minnesota living with heart failure questionnaire at 6 months; Group 1: mean 41 (SD 7); n=20, Group 2: mean 59 (SD 8); n=20; Minnesota Living with
Heart Failure Questionnaire 0-105 Top=High is poor outcome

Risk of bias: All domain - Low, Selection - Low, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low, Crossover - Low,
Comments - Note: analysis on first 40 patients recruited into the study only. ; Indirectness of outcome: No indirectness ; Baseline details: Comparable for age, gender,
aetiology, medication useage, BMI, NYHA class, NT-pro-BNP, LVEF. Comparable for outcome at baseline (2 points difference); Blinding details: Bag and IV tubing were
covered in black material so that neither patient nor physician was able to identify the content. nurses who prepared the solution were different to those who later
administered the infusion. ; Group 1 Number missing: 0; Group 2 Number missing: 0

Protocol outcome 3: Unplanned hospitalisation (all-cause)

- Actual outcome: Hospitalisations due to heart failure at 6 months; Group 1: 0/20, Group 2: 5/20

Risk of bias: All domain - High, Selection - Low, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - High, Crossover - Low,
Comments - Note: analysis on first 40 patients recruited into the study only. Analysis of hospitalisations in subsequent paper incompletely and inaccurately reported so
could not be extracted. Outcome measured and reported unclear whether hospitalisations or CHF hospitalisations and unclear whether it was number of patients or
number of events (differs in table and text) ; Indirectness of outcome: Serious indirectness, Comments: Hospitalisations due to heart failure, not the protocol outcome of
all cause hospitalisations; Baseline details: Comparable for age, gender, aetiology, medication useage, BMI, NYHA class, NT-pro-BNP, LVEF; Blinding details: Bag and IV
tubing were covered in black material so that neither patient nor physician was able to identify the content. nurses who prepared the solution were different to those
who later administered the infusion. ; Group 1 Number missing: 0; Group 2 Number missing: 0

Protocol outcome 4: Improvement in exercise tolerance at 12 months

- Actual outcome: Six minute walk test, distance at 6 months; Group 1: mean 240.1 metres (SD 51.2); n=20, Group 2: mean 184.5 metres (SD 58.5); n=20

Risk of bias: All domain - Low, Selection - Low, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low, Crossover - Low,
Comments - Note: analysis on first 40 patients recruited into the study only. ; Indirectness of outcome: No indirectness ; Baseline details: Comparable for age, gender,
aetiology, medication useage, BMI, NYHA class, NT-pro-BNP, LVEF. Comparable for outcome at baseline (1.6 m difference); Blinding details: Bag and IV tubing were
covered in black material so that neither patient nor physician was able to identify the content. nurses who prepared the solution were different to those who later
administered the infusion. ; Group 1 Number missing: 0; Group 2 Number missing: 0

Protocol outcome 5: Change in haemoglobin in anaemic patients at 12 months
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- Actual outcome: Haemoglobin at 6 months; Group 1: mean 11.7 g/dL (SD 0.6); n=30, Group 2: mean 9.6 g/dL (SD 0.6); n=30

Risk of bias: All domain - Low, Selection - Low, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low, Crossover - Low;
Indirectness of outcome: No indirectness ; Baseline details: Comparable for age, gender, aetiology, medication useage, BMI, NYHA class, NT-pro-BNP, LVEF. Comparable
for outcome at baseline (no difference); Blinding details: Bag and IV tubing were covered in black material so that neither patient nor physician was able to identify the
content. nurses who prepared the solution were different to those who later administered the infusion. ; Group 1 Number missing: 0; Group 2 Number missing: 0

Protocol outcome 6: Adverse events - hypertension

- Actual outcome: Systolic blood pressure at 6 months; Group 1: mean 135.8 mmHg (SD 5.9); n=30, Group 2: mean 134.5 mmHg (SD 6.9); n=30

Risk of bias: All domain - Low, Selection - Low, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low, Crossover - Low;
Indirectness of outcome: No indirectness ; Baseline details: Comparable for age, gender, aetiology, medication useage, BMI, NYHA class, NT-pro-BNP, LVEF. Comparable
for outcome at baseline (0.3 mmHg difference); Blinding details: Bag and IV tubing were covered in black material so that neither patient nor physician was able to
identify the content. nurses who prepared the solution were different to those who later administered the infusion. ; Group 1 Number missing: 0; Group 2 Number
missing: 0

Protocol outcome 7: Adverse events - gastrointestinal

- Actual outcome: Nausea at 6 months; Group 1: 1/30, Group 2: 1/30

Risk of bias: All domain - Low, Selection - Low, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low, Crossover - Low;
Indirectness of outcome: No indirectness ; Baseline details: Comparable for age, gender, aetiology, medication useage, BMI, NYHA class, NT-pro-BNP, LVEF; Blinding
details: Bag and IV tubing were covered in black material so that neither patient nor physician was able to identify the content. nurses who prepared the solution were
different to those who later administered the infusion. ; Group 1 Number missing: 0; Group 2 Number missing: 0

- Actual outcome: Abdominal pain at 6 months; Group 1: 0/30, Group 2: 1/30

Risk of bias: All domain - Low, Selection - Low, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low, Crossover - Low;
Indirectness of outcome: No indirectness ; Baseline details: Comparable for age, gender, aetiology, medication useage, BMI, NYHA class, NT-pro-BNP, LVEF; Blinding
details: Bag and IV tubing were covered in black material so that neither patient nor physician was able to identify the content. nurses who prepared the solution were
different to those who later administered the infusion. ; Group 1 Number missing: 0; Group 2 Number missing: 0

Protocol outcomes not reported by the study Withdrawal due to adverse events/tolerability; Adverse events - stroke; Adverse events - anaphylaxis/hypersensitivity

Study IRONOUT HF trial: Lewis 2017375

Study type RCT (Patient randomised; Parallel)

Number of studies (number of participants) 1 (n=225)

Countries and setting Conducted in USA; Setting: Multicentre (23 sites), Duke Clinical Research Institute served as the coordinating center.

Line of therapy 1st line
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Study

Duration of study

Method of assessment of guideline condition
Stratum

Subgroup analysis within study

Inclusion criteria

Exclusion criteria

Recruitment/selection of patients

Age, gender and ethnicity

Further population details
Indirectness of population

Interventions

Funding

IRONOUT HF trial: Lewis 2017%7°
Intervention + follow up: 16 weeks
Adequate method of assessment/diagnosis
Overall

Not applicable

People with reduced left ventricular ejection fraction (£40%) and heart failure (NYHA class I1-IV) (HFrEF) who were
stable while receiving medical therapy were eligible to participate if they had objective evidence of iron deficiency
(ferritin 15-100 ng/mL or between 100-299 ng/mL with a transferrin saturation [Tsat] level <20%) and hemoglobin
levels between 9 and 15 g/dL (men) or 9 and 13.5 g/dL (women).

Individuals were excluded if a neuromuscular, orthopedic, or other noncardiac condition prevented cardiopulmonary
exercise testing (CPET). Inability to achieve a respiratory exchange ratio greater than or equal to 1.0 on baseline
screening CPET was also an exclusion criteria.

Screening was conducted in outpatients with chronic symptomatic HFrEF. Willing participants who were found to
have iron deficiency and met the other entry criteria were enrolled between September 3, 2014 and November 18,
2015.

Age - Median (IQR): 63 (55-70). Gender (M:F): 64%/36%. Ethnicity: White: 73%; Black: 25%; Asian: 1%; more than 1
race: 1%

N/A

No indirectness

(n=111) Intervention 1: Iron supplementation - Oral iron. oral iron polysaccharide 150 mg twice daily (Instructions are
provided to take pills separately from meals and to avoid taking antacids, dairy products, tea, or coffee within 2 hours
before or after this medication because they will decrease effectiveness. Drug administration with orange juice or

other products rich in Vitamin C may enhance absorption and, therefore, is encouraged). Duration 16 weeks.
Concurrent medication/care: Receiving medical therapy for HFrEF. Indirectness: No indirectness

(n=114) Intervention 2: Placebo. Oral placebo. Duration 16 weeks. Concurrent medication/care: Receiving medical
therapy for HFrEF. Indirectness: No indirectness

Other (The research was supported by the NHLBI Heart Failure Clinical Research Network)

RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: ORAL IRON versus PLACEBO
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Study IRONOUT HF trial: Lewis 2017275

Protocol outcome 1: Mortality

- Actual outcome: Deaths at 16 weeks; Oral iron: 3/111; placebo: 1/114

Risk of bias: All domain - High, Selection - Low, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low, Crossover - Low;
Indirectness of outcome: No indirectness ; Group 1 Number missing: 15; Group 2 Number missing: 19

Protocol outcome 2: Quality of life

- Actual outcome: Change in KCCQ clinical summary score at 16 weeks; reported as median and IQR: Oral iron: 80.7 (67.7-91.6); placebo: 77.1 (65.1-89.6)

Risk of bias: All domain - High, Selection - Low, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low, Crossover - Low;
Indirectness of outcome: No indirectness ; Group 1 Number missing: 15; Group 2 Number missing: 19

Protocol outcome 3: Improvement in exercise tolerance

- Actual outcome: Change in peak VO2 ml/kg/min at 16 weeks; reported as median and IQR: Oral iron: 13.5 (11.7 to 16.3); placebo: 13 (10.2 to 15.9)

Risk of bias: All domain - High, Selection - Low, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low, Crossover - Low;
Indirectness of outcome: No indirectness ; Group 1 Number missing: 15; Group 2 Number missing: 19

- Actual outcome: Change in 6 minute walk distance (m) at 16 weeks; Oral iron: 366 (315-456); placebo: 397 (299-472)

Risk of bias: All domain - High, Selection - Low, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low, Crossover - Low;
Indirectness of outcome: No indirectness ; Group 1 Number missing: 15; Group 2 Number missing: 19

Protocol outcome 4: Withdrawal due to adverse events/tolerability at during study

- Actual outcome: Permanent study drug discontinuation at 16 weeks; Oral iron: 15/111, placebo: 17/114

Risk of bias: All domain - Low, Selection - Low, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low, Crossover - Low;
Indirectness of outcome: No indirectness ; Group 1 Number missing: ; Group 2 Number missing: 0

Protocol outcome 5: Adverse events

- Actual outcome: Adverse events (not described) at 16 weeks; Oral iron: 39/111; placebo: 45/114

Risk of bias: All domain - High, Selection - Low, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low, Crossover - Low;
Indirectness of outcome: No indirectness ; Group 1 Number missing: 15; Group 2 Number missing: 19

- Actual outcome: Serious adverse events (not described) at 16 weeks; Oral iron: 11/111; placebo: 10/114

Risk of bias: All domain - High, Selection - Low, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low, Crossover - Low;
Indirectness of outcome: No indirectness ; Group 1 Number missing: 15; Group 2 Number missing: 19

Protocol outcomes not reported by the study Unplanned hospitalisation (all-cause); Change in haemoglobin in anaemic patients; Adverse events - stroke; Adverse
events - gastrointestinal; Adverse events - hypertension
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F.7

Pharmacological treatment for heart failure in people with heart failure and chronic kidney disease

Study (subsidiary papers)

Study type

Number of studies (number of participants)
Countries and setting

Line of therapy

Duration of study

Method of assessment of guideline
condition

Stratum

Subgroup analysis within study

Inclusion criteria

Assessment and Treatment with Lisinopril and Survival (ATLAS) trial: Ryden 2000'2*3 (Massie 2001°%?,
Cleland 1999%%9))

RCT (Patient randomised; Parallel)

1 (n=988)

Conducted in Multiple countries; Setting: 291 centres in 19 countries
Adjunctive to current care

Intervention time: 4y average (median 46m, range 36-60m)

Adequate method of assessment/diagnosis: NYHA class Ill or IV (or class Il if admission for acute
decompensation of heart failure in last 6 months)

CKD stage 3b/4/5: Group defined by creatinine between 1.5 and 2.5 mg/dl = between 133 and 139 umol/I,
which equates to eGFR approx 45-26, therefore mostly stage 3b

Post-hoc subgroup analysis: Not one of specified sub-groups, but in a list of 13 subgroups of "cardiovascular
risk". Defined as Cr=>1.5mg/dI

NYHA class Il or IV (or class Il if admission for acute decompensation of heart failure in last 6 months) with
ejection fraction <30%, who had received diuretics for at least 60 days. Could tolerate ACE-I| at low dose: a
run-in tolerability test was included before randomisation for those naive to ACE-I.
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Exclusion criteria

Recruitment/selection of patients
Age, gender and ethnicity

Further population details

Extra comments

Indirectness of population

Interventions

Funding

Could not tolerate or did not comply (£80%) during run-in phase. Serum creatinine >2.5mg/dl. Cardiovascular
event (ACS or surgery) in last 2 months, current instability (needing inortropes or ventilator assistance in last
48h), hypotension, taking NSAIDs. A non-cardiac disorder that meant that expected survival was less than
the study period.

Recruited Oct 1992 - June 1994. 3793 screened, 3164 randomised. 988 had CKD.
Age - Mean (SD): 64 for larger study. Gender (M:F): 79:21 for larger study. Ethnicity: Not stated

1. Diabetes: Not stated / Unclear (611 (19%) of larger study defined with diabetes at baseline (taking
hypoglycaemics)). 2. Ejection fraction: All patients reduced EF (=<30% at baseline). 3. Ethnicity: Not stated /
Unclear 4. Hypertension: Not stated / Unclear (1272 (40%) of larger study had hypertension
(SBP>120mmHg)). 5. NYHA class: Not applicable (Il - IV, although 77% of larger study class Ill).

Severity in larger study: NYHA Il - 16%, Il - 77%, IV - 7%
. 56 were excluded due to "abnormal laboratory values", which will include creatinine >2.5mg/dI

Serious indirectness: Uses creatinine, not eGFR, to define CKD

(n=494) Intervention 1: Angiotensin converting enzyme (ACE) inhibitors. Lisinopril 32.5-35mg per day,
titrated up from 12.5mg in two steps over two weeks after randomisation.. Duration 4y average (median 46
months). Concurrent medication/care: To continue all other treatment (except ACE-I if prescribed)

(n=494) Intervention 2: Angiotensin converting enzyme (ACE) inhibitors. Lisinopril 2.5-5mg per day, titrated
down from 12.5mg in two steps over two weeks after randomisation using dummy pills for blinding..
Duration 4y average (median 46 months). Concurrent medication/care: To continue all other treatment
(except ACE-I if prescribed)

Study funded by industry (Supported by a grant from Zeneca Pharmaceuticals (later AstraZeneca))
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RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: ACE-I HIGH DOSE versus ACE-1 LOW DOSE

Protocol outcome 1: Mortality

- Actual outcome for CKD stage 3b/4/5: All-cause mortality at median 46 months; HR 1.021 (95%Cl 0.86 to 1.212) Reported;

Risk of bias: All domain - Very high, Selection - High, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - High, Measurement - Low,
Crossover - Low, Subgroups - Very high, Other 1 - Low, Other 2 - Low, Other 3 - Low, Comments - One of 13 post-hoc subgroups. Only overall HR. Dont
know numbers in each group. ; Indirectness of outcome: No indirectness ; Baseline details: Baseline for larger study reported as largely balanced; Group 1
Number missing: 0; Group 2 Number missing: 0

Protocol outcome 2: Unplanned hospitalisation (all-cause)

- Actual outcome for CKD stage 3b/4/5: All-cause mortality and all-cause hospitalisation at median 46 months; HR 1.018 (95%CI 0.89 to 1.164) Reported
Risk of bias: All domain - Very high, Selection - High, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - High, Measurement - Low,
Crossover - Low, Subgroups - Very high, Other 1 - Low, Other 2 - Low, Other 3 - Low, Comments - One of 13 post-hoc subgroups. Only overall HR. dont
know numbers in each group; Indirectness of outcome: Serious indirectness, Comments: Includes mortality. Cannot derive numbers of admissions;
Baseline details: Baseline for larger study reported as largely balanced; Group 1 Number missing: 0; Group 2 Number missing: 0

Protocol outcome 3: Adverse events - hypotension

- Actual outcome for CKD stage 3b/4/5: Hypotension/Dizziness at median 46 months; Group 1: 182/494, Group 2: 117/494

Risk of bias: All domain - Very high, Selection - High, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - High, Measurement - Low,
Crossover - Low, Subgroups - Very high, Other 1 - Low, Other 2 - Low, Other 3 - Low, Comments - One of 13 post-hoc subgroups. Raw numbers not
reported. Appears to be error in total numbers in subgroup in report (switched subgroup v non subgroup numbers); Indirectness of outcome: Serious
indirectness; Baseline details: Baseline for larger study reported as largely balanced; Group 1 Number missing: 0; Group 2 Number missing: 0
Protocol outcome 4: Adverse events - hyperkalaemia

- Actual outcome for CKD stage 3b/4/5: Renal dysfunction/hyperkalaemia at median 46 months; Group 1: 199/494, Group 2: 157/494

Risk of bias: All domain - Very high, Selection - High, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - High, Measurement - Low,
Crossover - Low, Subgroups - Very high, Other 1 - Low, Other 2 - Low, Other 3 - Low, Comments - One of 13 post-hoc subgroups. Raw numbers not
reported. Appears to be error in total numbers in subgroup in report (switched subgroup v non subgroup numbers); Indirectness of outcome: Serious
indirectness, Comments: Compound outcome, cannot derive incidence hyperkalaemia; Baseline details: Baseline for larger study reported as largely
balanced; Group 1 Number missing: 0; Group 2 Number missing: 0

Protocol outcomes not reported by the Quality of life at 12 months ; Renal function ; Adverse events - bradycardia; Adverse events - progression to
study stage 5 CKD / unplanned dialysis; Adverse events - arrhythmic
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Study (subsidiary papers)

Study type

Number of studies (number of participants)
Countries and setting

Line of therapy

Duration of study

Method of assessment of guideline
condition

Stratum

Subgroup analysis within study
Inclusion criteria

Exclusion criteria

Recruitment/selection of patients

Age, gender and ethnicity

Further population details

CHARM-Overall trial: Desai 200737> (Pfeffer 2003'%)

RCT (Patient randomised; Parallel)

3 (n=154)

Conducted in Multiple countries; Setting: Not stated

Adjunctive to current care

Intervention time: ave 3y (at least 2y, median 38 months)

Adequate method of assessment/diagnosis: Classified according to NYHA criteria

CKD stage 3a/3b: Creatinine between 2 and 3 mg/dl, which is 177-265umol/|, equating approximately to GFR
22-34

Not stratified but pre-specified

Adults with symptomatic HF (NYHA 1I-1V) for at least four weeks

Drug contra-indicated, including renal dysfunction with Cr>3mg/dl or K>5.5mmol/I or hx of life-threatening
adverse event or significant hyperkalaemia with ACE-inhibitor, bilateral renal artery stenosis. Also
symptomatic hypotension or significant valvular disease, and use of ARB in last two weeks

Not specified for wider trial. 2% of participants had Creatinine >2.0 and classified as CKD

Age - Mean (SD): 66(11) for wider study. Gender (M:F): 69% male in wider study. Ethnicity: In wider study,
90% European, 4% white, 6% other

1. Diabetes: Not applicable (mix). 2. Eiection fraction: Not applicable/mixed (mix). 3. Ethnicity: Not applicable
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Extra comments

Indirectness of population

Interventions

Funding

(mix). 4. Hypertension: Not applicable (mix). 5. NYHA class: Not applicable (II-1V).

. Amalgamation of three related trials, CHARM-Preserve, CHARM-Added, and CHARM-Alternative, therefore
mixture of single and dual RAAS inhibition, and mixture of HFREF and HFPEF.

Serious indirectness: Using creatinine rather than GFR to classify CKD
(n=84) Intervention 1: Angiotensin receptor antagonists/blockers (ARB) - Angiotensin receptor antagonists.

Candesartan up to 32mg (as tolerated), started at 4-8mg daily and doubled every two weeks as tolerated.
Duration Ave 3.2y (range 2-4y). Concurrent medication/care: Visits at 2 weeks, 4 weeks, 6 weeks, 6 months

and every 4 months thereafter. If receiving ACE-I, this was maintained at evidenced-based therapeutic levels.

Serum creatinine and potassium measured within two weeks of dose escalation. Reaction to high creatinine
or potassium left to discretion of investigator.

(n=70) Intervention 2: Placebo. Placebo, titrated in same way as Candesartan. Duration Ave 3.2y (range 2-
4y). Concurrent medication/care: Visits at 2 weeks, 4 weeks, 6 weeks, 6 months and every 4 months
thereafter. If receiving ACE-I, this was maintained at evidenced-based therapeutic levels. Serum creatinine
and potassium measured within two weeks of dose escalation. Reaction to high creatinine or potassium left
to discretion of investigator.

Study funded by industry (Study funded by AstraZeneca R&D, and investigators received grants from
AstraZeneca (as well as other major cardiovascular pharmaceutical companies))

RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: ANGIOTENSIN RECEPTOR ANTAGONISTS versus PLACEBO

Protocol outcome 1: Unplanned hospitalisation (all-cause)
- Actual outcome for CKD stage 3b/4/5: Cardiovascular death or heart failure hospitalization (pre-specified primary outcome) at Ave 3.2y; HR 0.92 (95%ClI

0.79 to 1.08) Reported

Risk of bias: All domain - Very high, Selection - High, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low,
Crossover - Low, Subgroups - Very high, Other 1 - Low, Other 2 - Low, Other 3 - Low, Comments - Baseline not reported. Low missing overall, no details
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about subgroup. Unplanned subgroup analysis; Indirectness of outcome: Serious indirectness, Comments: Compound outcome, cannot identify numbers
of admissions; Baseline details: Baseline for sub-group not reported; Number missing: 12 of 7601 in wider trial missing primary end-point

Protocol outcome 2: Adverse events - hyperkalaemia

- Actual outcome for CKD stage 3b/4/5: Clinically relevant hyperkalaemia at Ave 3.2y; Group 1: 14/84, Group 2: 7/70

Risk of bias: All domain - Very high, Selection - High, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - High,
Crossover - Low, Subgroups - Very high, Other 1 - Low, Other 2 - Low, Other 3 - Low, Comments - Vague definition of outcome. Baseline not reported. Low
missing overall, no details about subgroup. Unplanned subgroup analysis; Indirectness of outcome: No indirectness; Baseline details: Baseline for sub-
group not reported; Number missing: 12 of 7601 in wider trial missing primary end-point

Protocol outcomes not reported by the Mortality; Quality of life; Renal function ; Adverse events - bradycardia; Adverse events - progression to
study stage 5 CKD / unplanned dialysis; Adverse events - hypotension; Adverse events - arrhythmic
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Study

Study type

Number of studies (number of participants)
Countries and setting

Line of therapy

Duration of study

Method of assessment of guideline
condition

Stratum

Subgroup analysis within study

Inclusion criteria

Exclusion criteria

CIBIS-2 trial: Castagno 2010-1%*° (Dargie 1999 3%°)

RCT (Patient randomised; Parallel)

1 (n=450)

Conducted in Multiple countries; Setting: 274 hospitals in 18 countries in western and eastern Europe
1st line

Intervention + follow up: Mean 1.3 years

Adequate method of assessment/diagnosis: CKD diagnosed using Cockcroft-Gault formula, HF assessed by
NYHA and ejection fraction

CKD stage 3b/4/5: eGFR < 45 mL/min per 1.73mA2. Study excludes if Creatinine >300, which equates to eGFR

approximately 20. Therefore stage 3b and early stage 4.
Post-hoc subgroup analysis: Sub-group report over 10 years post-original study

Eligible patients were ambulatory, aged 18-80 years, and had a left-ventricular ejection fraction, measured
within 6 weeks of randomisation, of 35% or less. Symptoms had to include dyspnoea on exertion,
orthopnoea, or paroxysmal nocturnal dyspnoea, with or without oedema, and fatigue, corresponding to
class lll or IV of the New York Heart Association (NYHA). Patients had to have a diagnosis of chronic heart
failure, made at least 3 months previously, with clinical stability during the preceding 6 weeks for heart
failure or 3 months for acute myocardial infarction or unstable angina. Cardiovascular therapy had to have
been unchanged in the 2weeks before randomisation. Treatment had to include a diuretic and an
angiotensin-converting-enzyme (ACE) inhibitor, although other vasodilators were allowed if patients were
intolerant of ACE inhibitors; the use of digoxin was optional.

The main exclusion criteria were uncontrolled hypertension, myocardial infarction or unstable angina
pectoris in the previous 3 months, percutaneous transluminal coronary angioplasty or coronary-artery
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Recruitment/selection of patients
Age, gender and ethnicity

Further population details

Indirectness of population

Interventions

Funding

bypass graftin the previous 6 months, previous or scheduled heart transplant, atrioventricular block greater
than first degree without a chronically implanted pacemaker, resting heart rate of less than 60 beats per
min, systolic blood pressure at rest of less than 100 mm Hg, renal failure (serum creatinine>300 pmol/L),
reversible obstructive lung disease, or preexisting or planned therapy with B-adrenoreceptor blockers.

Original study reported in 1999
Age - Median (IQR): 71 (66, 75). Gender (M:F): 246M:204F. Ethnicity: Not stated

1. Diabetes: Not applicable (Mixed). 2. Ejection fraction: All patients reduced EF (< 35%). 3. Ethnicity: Not
stated / Unclear 4. Hypertension: Not applicable (Mixed). 5. NYHA class: All patients class Il or IV

No indirectness

(n=215) Intervention 1: Beta-blockers (BB). Bisoprolol 1.25mg daily, the dose increased progressively to 2.5,
3.75, 5.0, 7.5 and 10.0mg according to tolerance. Duration Mean 1.3 years. Concurrent medication/care:
Treatment with B-blockers (including eye drops), calcium antagonists, inotropic agents except digitalis, and
antiarrhythmic drugs other than amiodarone was not allowed during the trial. Patients were treated with a
diuretic and an angiotensin-converting-enzyme (ACE) inhibitor, although allowed other vasodilators if
patients were intolerant of ACE inhibitors; the use of digoxin was optional for at least 2 weeks prior to
randomisation.

(n=235) Intervention 2: Placebo. Placebo once daily. Duration Mean 1.3 years. Concurrent medication/care:
Treatment with B-blockers (including eye drops), calcium antagonists, inotropic agents except digitalis, and
antiarrhythmic drugs other than amiodarone was not allowed during the trial. Patients were treated with a
diuretic and an angiotensin-converting-enzyme (ACE) inhibitor, although allowed other vasodilators if
patients were intolerant of ACE inhibitors; the use of digoxin was optional for at least 2 weeks prior to
randomisation.

Study funded by industry (Study was sponsored by E Merck. Role of study sponsor in design and conduct of
the study not explicitly defined)
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RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: BETA-BLOCKERS (BB) versus PLACEBO

Protocol outcome 1: Mortality

- Actual outcome for CKD stage 3b/4/5: All-cause mortality at Mean 1.3 years; HR 0.71 (95%Cl 0.48 to 1.05) Reported

Risk of bias: All domain - Very high, Selection - High, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low,
Crossover - Low, Subgroups - Very high, Other 1 - High, Other 2 - Low, Other 3 - Low, Comments - Study reports that this group (stage 3b/4/5) had a
substantially higher rate of permanent discontinuation of bisoprolol than placebo, but missing data isn't reported and study reports that all participants
have outcome data. Early stopping. Late sub-group report.; Indirectness of outcome: No indirectness ; Baseline details: Baseline only reported for overall
group, not for drug/placebo groups; Group 1 Number missing: 0; Group 2 Number missing: 0

Protocol outcome 2: Unplanned hospitalisation (all-cause)

- Actual outcome for CKD stage 3b/4/5: Heart failure hospitalisation at Mean 1.3 years; HR 0.76 (95%Cl 0.51 to 1.14) Reported

Risk of bias: All domain - Very high, Selection - High, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low,
Crossover - Low, Subgroups - Very high, Other 1 - High, Other 2 - Low, Other 3 - Low, Comments - Study reports that this group (stage 3b/4/5) had a
substantially higher rate of permanent discontinuation of bisoprolol than placebo, but missing data isn't reported and study reports that all participants
have outcome data. Early stopping. Late sub-group report.; Indirectness of outcome: Serious indirectness ; Baseline details: Baseline only reported for
overall group, not for drug/placebo groups; Group 1 Number missing: 0; Group 2 Number missing: O - Actual outcome for CKD stage 3b/4/5: All cause
mortality or all-cause hospitalisation at Mean 1.3 years; HR 0.82 (95%Cl 0.64 to 1.05) Reported

Risk of bias: All domain - Very high, Selection - High, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low,
Crossover - Low, Subgroups - Very high, Other 1 - High, Other 2 - Low, Other 3 - Low, Comments - Study reports that this group (stage 3b/4/5) had a
substantially higher rate of permanent discontinuation of bisoprolol than placebo, but missing data isn't reported and study reports that all participants
have outcome data. Early stopping. Late sub-group report.; Indirectness of outcome: Serious indirectness ; Baseline details: Baseline only reported for
overall group, not for drug/placebo groups; Group 1 Number missing: 0; Group 2 Number missing: 0

Protocol outcomes not reported by the Quality of life at 12 months ; Renal function ; Adverse events - bradycardia; Adverse events - progression to
study stage 5 CKD / unplanned dialysis; Adverse events - hypotension; Adverse events - hyperkalaemia; Adverse
events - arrhythmic
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Study

Study type

Number of studies (number of participants)
Countries and setting

Line of therapy

Duration of study

Method of assessment of guideline
condition

Stratum
Subgroup analysis within study

Inclusion criteria

Exclusion criteria

CIBIS-2 trial: Castagno 2010-2%*° (Dargie 1999 3%°)

RCT (Patient randomised; Parallel)

1 (n=669)

Conducted in Multiple countries; Setting: 274 hospitals in 18 countries in western and eastern Europe
Unclear

Intervention + follow up: Mean 1.3 years

Adequate method of assessment/diagnosis: CKD diagnosed using Cockcroft-Gault formula, HF assessed by
NYHA and ejection fraction

CKD stage 3a: eGFR 45.0-59.9 mL/min per 1.73m"2
Post-hoc subgroup analysis: Subgroup analysis published over 10 years after main study published

Eligible patients were ambulatory, aged 18-80 years, and had a left-ventricular ejection fraction, measured
within 6 weeks of randomisation, of 35% or less. Symptoms had to include dyspnoea on exertion,
orthopnoea, or paroxysmal nocturnal dyspnoea, with or without oedema, and fatigue, corresponding to
class lll or IV of the New York Heart Association (NYHA). Patients had to have a diagnosis of chronic heart
failure, made at least 3 months previously, with clinical stability during the preceding 6 weeks.
Cardiovascular therapy had to have been unchanged in the 2weeks before randomisation. Treatment had to
include a diuretic and an angiotensin-converting-enzyme (ACE) inhibitor, although other vasodilators were
allowed if patients were intolerant of ACE inhibitors; the use of digoxin was optional.

The main exclusion criteria were uncontrolled hypertension, myocardial infarction or unstable angina
pectoris in the previous 3 months, percutaneous transluminal coronary angioplasty or coronary-artery
bypass graft in the previous 6 months, previous or scheduled heart transplant, atrioventricular block greater
than first degree without a chronicallv implanted pacemaker, resting heart rate of less than 60 beats per
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Recruitment/selection of patients
Age, gender and ethnicity

Further population details

Indirectness of population

Interventions

Funding

min, systolic blood pressure at rest of less than 100 mm Hg, renal failure (serum creatinine>300 pmol/L),
reversible obstructive lung disease, or preexisting or planned therapy with B-adrenoreceptor blockers.

Not stated. Recruited prior 1999
Age - Median (IQR): 67 (61, 72). Gender (M:F): 492M:177F. Ethnicity: Not stated

1. Diabetes: Not applicable (Mixed). 2. Ejection fraction: All patients reduced EF (< 35%). 3. Ethnicity: Not
stated / Unclear 4. Hypertension: Not applicable (Mixed). 5. NYHA class: All patients class Il or IV

No indirectness

(n=361) Intervention 1: Beta-blockers (BB). Bisoprolol 1.25mg daily, the dose increased progressively to 2.5,
3.75, 5.0, 7.5 and 10.0mg according to tolerance. Duration Mean 1.3 years. Concurrent medication/care:
Treatment with B-blockers (including eye drops), calcium antagonists, inotropic agents except digitalis, and
antiarrhythmic drugs other than amiodarone was not allowed during the trial. Patients were treated with a
diuretic and an angiotensin-converting-enzyme (ACE) inhibitor, although we allowed other vasodilators if
patients were intolerant of ACE inhibitors; the use of digoxin was optional for at least 2 weeks prior to
randomisation.

(n=308) Intervention 2: Placebo. Placebo once daily. Duration Mean 1.3 years. Concurrent medication/care:

Treatment with B-blockers (including eye drops), calcium antagonists, inotropic agents except digitalis, and
antiarrhythmic drugs other than amiodarone was not allowed during the trial. Patients were treated with a
diuretic and an angiotensin-converting-enzyme (ACE) inhibitor, although we allowed other vasodilators if
patients were intolerant of ACE inhibitors; the use of digoxin was optional for at least 2 weeks prior to
randomisation.

Study funded by industry

RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: BETA-BLOCKERS (BB) versus PLACEBO
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Protocol outcome 1: Mortality

- Actual outcome for CKD stage 3a: All-cause mortality at Mean 1.3 years; HR 0.69 (95%Cl 0.46 to 1.04) Reported

Risk of bias: All domain - Very high, Selection - High, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low,
Crossover - Low, Subgroups - Very high, Other 1 - High, Other 2 - Low, Other 3 - Low, Comments - 114 participants had permanent treatment withdrawal
overall but doesn't provide information on which group participants were in. Early stopping and late sub-group analysis.; Indirectness of outcome: No
indirectness ; Baseline details: Baseline only reported for overall group, not for drug/placebo groups; Group 1 Number missing: 0; Group 2 Number
missing: 0

Protocol outcome 2: Unplanned hospitalisation (all-cause)

- Actual outcome for CKD stage 3a: All-cause mortality or all-cause hospitalisation at Mean 1.3 years; HR 0.72 (95%Cl 0.57 to 0.92) Reported

Risk of bias: All domain - Very high, Selection - High, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low,
Crossover - Low, Subgroups - Very high, Other 1 - High, Other 2 - Low, Other 3 - Low, Comments - 114 participants had permanent treatment withdrawal
overall but doesn't provide information on which group participants were in. Early stopping and late sub-group analysis.; Indirectness of outcome: Serious
indirectness ; Baseline details: Baseline only reported for overall group, not for drug/placebo groups; Group 1 Number missing: 0; Group 2 Number
missing: 0

- Actual outcome for CKD stage 3a: Heart failure hospitalisation at Mean 1.3 years; HR 0.66 (95%Cl 0.45 to 0.97) Reported

Risk of bias: All domain - Very high, Selection - High, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low,
Measurement - Low, Crossover - Low, Subgroups - Very high, Other 1 - High, Other 2 - Low, Other 3 - Low, Comments - 114 participants had
permanent treatment withdrawal overall but doesn't provide information on which group participants were in. Early stopping and late sub-
group analysis.; Indirectness of outcome: Serious indirectness ; Baseline details: Baseline only reported for overall group, not for

drug/placebo groups; Group 1 Number missing: 0; Group 2 Number missing: 0

Protocol outcomes not reported by the Quality of life at 12 months ; Renal function ; Adverse events - bradycardia; Adverse events - progression to
study stage 5 CKD / unplanned dialysis; Adverse events - hypotension; Adverse events - hyperkalaemia; Adverse
events - arrhythmic
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Study

Study type

Number of studies (number of participants)
Countries and setting

Line of therapy

Duration of study

Method of assessment of guideline
condition

Stratum

Subgroup analysis within study

Inclusion criteria

Exclusion criteria

Recruitment/selection of patients
Age, gender and ethnicity

Further population details

DIG trial: Shlipak 2004-1'%7 (DIG Group, 1997 32¢)

RCT (Patient randomised; Parallel)

2 (n=218)

Conducted in Canada, USA; Setting: 302 centres in the US or Canada
1st line

Intervention + follow up: Mean follow up 3 years

Adequate method of assessment/diagnosis: Heart disease NYHA class 1-4, CKD eGFR using the simplified
modification of diet in renal disease equation

CKD stage 3b/4/5: GFR <30 ml/min/1.73m"2, study excludes Cr>3.0, which is approximately GFR<20.
Therefore stage 4.

Post-hoc subgroup analysis: Subgroup analysis published seven years after original publication

Stable heart failure and left ventricular ejection fraction <45% and were in sinus rhythm to assess the efficacy
of digoxin therapy. Required to be on ACE-I and diuretic.

Creatinine levels >3.0 mg/dl, abnormal potassium levels, listed for transplantation or recent Ml /
revascularisation

Recruited August 1991 - March 1993
Age - Median (range): 72. Gender (M:F): 54% male. Ethnicity: 94% white

1. Diabetes: Not applicable (Mixed). 2. Ejection fraction: All patients reduced EF (<45%). 3. Ethnicity: Not

applicable (Mixed). 4. Hypertension: Systematic review: mixed (Mixed). 5. NYHA class: Not applicable (Mixed).
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Indirectness of population No indirectness

Interventions (n=102) Intervention 1: Digoxin. An algorithm based on age, gender, weight and creatinine levels determined
doses of digoxin . Duration Mean 3 years . Concurrent medication/care: Not stated

(n=116) Intervention 2: Placebo. Placebo . Duration Mean 3 years. Concurrent medication/care: Not stated

Funding Academic or government funding (Supported by the National Heart, Lung, and Blood Institute)

RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: DIGOXIN versus PLACEBO

Protocol outcome 1: Mortality

- Actual outcome for CKD stage 4/5: Mortality at Mean 3 years; HR 0.93 (95%Cl 0.65 to 1.35) Reported

Risk of bias: All domain - Very high, Selection - High, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low,
Crossover - Low, Subgroups - High; Indirectness of outcome: No indirectness ; Baseline details: Only reported baseline for overall group, not different
interventions ; Group 1 Number missing: 0; Group 2 Number missing: 0

Protocol outcome 2: Unplanned hospitalisation (all-cause)

- Actual outcome for CKD stage 4/5: Hospitalisation/mortality at Mean 3 years; HR 0.77 (95%Cl 0.55 to 1.08) Reported

Risk of bias: All domain - Very high, Selection - High, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low,
Crossover - Low, Subgroups - High; Indirectness of outcome: Serious indirectness ; Baseline details: Only reported baseline for overall group, not different
interventions ; Group 1 Number missing: 0; Group 2 Number missing: O

Protocol outcomes not reported by the Quality of life at 12 months ; Renal function ; Adverse events - bradycardia; Adverse events - progression to
study stage 5 CKD / unplanned dialysis; Adverse events - hypotension; Adverse events - hyperkalaemia; Adverse
events - arrhythmic
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Study

Study type

Number of studies (number of participants)
Countries and setting

Line of therapy

Duration of study

Method of assessment of guideline
condition

Stratum
Subgroup analysis within study

Inclusion criteria

Exclusion criteria

Recruitment/selection of patients
Age, gender and ethnicity

Further population details

DIG trial: Shlipak 2004-21%7 (DIG Group, 1997 3%¢)

RCT (Patient randomised; Parallel)

1 (n=2939)

Conducted in Canada, USA; Setting: 302 centres in the US or Canada
1st line

Intervention + follow up: Mean follow up 3 years

Adequate method of assessment/diagnosis: Heart failure by NYHA stages 1-4, LVEF <45%; CKD by eGFR

CKD stage 3a/3b: GFR 30 to 60 ml/min/1.73m"2
Post-hoc subgroup analysis: Analysis published seven years after original publication for DIG study

Stable heart failure and left ventricular ejection fraction <45% and were in sinus rhythm to assess the
efficacy of digoxin therapy. Required to be on ACE-I and diuretic.

Creatinine levels >3.0 mg/dl, abnormal potassium levels, listed for transplantation or recent
MI/revascularisation

Recruited August 1991 - March 1993. 46% of enrolled patients met criteria for CKD
Age - Median (range): 68. Gender (M:F): 73% male. Ethnicity: 94% white

1. Diabetes: Not applicable (Mixed). 2. Ejection fraction: All patients reduced EF (<45%). 3. Ethnicity: Not
applicable (Mixed). 4. Hypertension: Not applicable (Mixed). 5. NYHA class: Not applicable (Mixed).
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Indirectness of population No indirectness

Interventions (n=1468) Intervention 1: Digoxin. An algorithm based on age, gender, weight and creatinine levels
determined doses of digoxin. Duration Mean 3 years. Concurrent medication/care: Not stated

(n=1471) Intervention 2: Placebo. Placebo . Duration Mean 3 years. Concurrent medication/care: Not stated

Funding Academic or government funding (Supported by the National Heart, Lung, and Blood Institute)

RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: DIGOXIN versus PLACEBO

Protocol outcome 1: Mortality

- Actual outcome for CKD stage 3a/3b: Mortality at Mean 3 years; HR 0.95 (95%Cl 0.85 to 1.07) Reported

Risk of bias: All domain - Very high, Selection - High, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low,
Crossover - Low, Subgroups - High, Comments - ; Indirectness of outcome: No indirectness ; Baseline details: Only reported baseline for overall group, not
different interventions; Group 1 Number missing: 0; Group 2 Number missing: O

Protocol outcome 2: Unplanned hospitalisation (all-cause)

- Actual outcome for CKD stage 3a/3b: Hospitalisation/mortality at Mean 3 years; HR 0.84 (95%Cl 0.76 to 0.93) Reported

Risk of bias: All domain - Very high, Selection - High, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low,
Crossover - Low, Subgroups - High, Comments - Follow up period of 3 years is assumed; Indirectness of outcome: Serious indirectness ; Baseline details:
Only reported baseline for overall group, not different interventions; Group 1 Number missing: ; Group 2 Number missing:

Protocol outcomes not reported by the Quality of life at 12 months ; Renal function ; Adverse events - bradycardia; Adverse events - progression to
study stage 5 CKD / unplanned dialysis; Adverse events - hypotension; Adverse events - hyperkalaemia; Adverse
events - arrhythmic
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Study (subsidiary papers)

Study type
Number of studies (number of participants)

Countries and setting

Line of therapy

Duration of study

Method of assessment of guideline
condition

Stratum

Subgroup analysis within study

Inclusion criteria

Exclusion criteria

Eplerenone in Mild Patients Hospitalization and Suvrvival Study in Heart Failure (EMPHASIS-HF) trial:
Eschalier 2013*! (Zannad 2011%5%)

RCT (Patient randomised; Parallel)

1 (n=912)

Conducted in Multiple countries; Setting: Multi-centre, over 30 countries, no detail given. Of 2737 recruited
to larger study, these regions contributed: Asia, middle east and Africa 380; eastern Europe 911; north and
south America 346; western Europe and Australia 1100.

Adjunctive to current care

Intervention time: ave 2y (median 22 months, range 0-50m [double blind] followed by 12 months open-
label)

Adequate method of assessment/diagnosis: Clinical diagnosis meeting inclusion criteria

CKD stage 3a/3b: eGFR between 60 and 30 ml/min/1.73mA2
Not stratified but pre-specified: CKD based on eGFR<60ml/min/1.73m"2
NYHA functional class Il symptoms, age of 255y, an EF<30% (or 30-35% with QRS duration of >130 msec on

electrocardiography). Admission for cardiovascular reason within last six months or BNP) >250 pg per
milliliter. Existing tx with ACE-I and/or ARB, and a B-blocker (unless contraindicated) at

recommended/maximal tolerated dose. Additionally for CKD group on eGFR<60mI/min/1.73m"2 at baseline.

Acute myocardial infarction in last 28 days, a serum potassium level exceeding 5.0 mmol/l, an eGFR <30
ml/min/1.73 m2, a need for a potassium-sparing diuretic, and any other clinically significant, coexisting
condition.
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Recruitment/selection of patients

Age, gender and ethnicity

Further population details

Extra comments

Indirectness of population

Interventions

Recruitment from March 2006 to May 2010, when study stopped. Of the patients in the larger study, 33%
were included in CKD group.

Age - Mean (SD): 71.1 (7.5) in treatment group. Gender (M:F): 119:320 (27.1% female) in treatment group,
2127:610 (22.3% female) for larger study. Ethnicity: For larger study: White 83%, Black 2.5%, Asian 11.5%,
Other 3%

1. Diabetes: Not applicable (mixed). 2. Ejection fraction: All patients reduced EF (<30 or 30-35 with QRS
prolongation). 3. Ethnicity: Not applicable (mixed). 4. Hypertension: Not applicable (mixed). 5. NYHA class:
All patients class | or Il (All II).

In wider study, most felt to have ischaemic HF . In wider study, average GFR 71.2(21.9). In CKD treatment
group average GFR 48.6(20.7), serum creatinine 1.4(0.3) potassium 4.4(0.4). Other medication: diuretic 91%,
ACE-I/ARB 95%, B-blocker 88%. Comorbid hypertension 69%, DM 38%. LVEF% ave 26.39(4.7), hospitalised
for HF 58%.

No indirectness

(n=439) Intervention 1: Mineralocorticoid receptor antagonists (MRA). Eplerenone 50mg once daily, started
at 25mg daily (or every other day if eGFR<50) and doubled after four weeks provided serum potassium
<5.0mmol. Duration ave 2y (median 21 months, range 0-60 months). Concurrent medication/care: Serum
potassium monitored every 4 months, with protocol-driven reduction or cessation if potassium above
5.5mmol and 6mmol respectively. To continue other medication, including mandated ACE-I/ARB.
Comments: Average dose at month 5 = 32.4mg (39.5mg for all participants)

(n=473) Intervention 2: Placebo. Placebo at blinded dose of 50mg daily, started at "25mg" daily (every other
day if eGFR<50) and doubled after four weeks unless potassium >5.0mml/I. Duration ave 2y (median 21
months, range 0-60 months). Concurrent medication/care: Serum potassium monitored every 4 months,
with protocol-driven reduction or cessation if potassium above 5.5mmol and 6mmol respectively. To
continue other medication, including mandated ACE-I/ARB.

Comments: Ave blinded dose = 34.7mg (41.1mg for wider placebo)
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Funding Study funded by industry (Funded and overseen by Pfizer)

RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: MINERALOCORTICOID RECEPTOR ANTAGONISTS (MRA) versus PLACEBO

Protocol outcome 1: Unplanned hospitalisation (all-cause)

- Actual outcome for CKD stage 3a/3b: Hospitalization for HF or death for cardiovascular at average 2y; Group 1: 107/439, Group 2: 163/473

Risk of bias: All domain - Very high, Selection - High, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low,
Crossover - Low, Subgroups - High, Other 1 - High, Other 2 - Low, Other 3 - Low, Comments - Compound outcome, but as described in protocol. Subgroup
analysis predefined in protocol (one of 19) with no stratification. Stopped early due to overwhelming evidence of benefit (pre-defined by drug company);
Indirectness of outcome: Very serious indirectness, Comments: Compound outcome, cannot calculate deaths or hospitalization; Baseline details: Baseline
characteristics for placebo arm not reported; Group 1 Number missing: 17, Reason: not stated; Group 2 Number missing: 12, Reason: not stated

Protocol outcome 2: Renal function

- Actual outcome for CKD stage 3a/3b: Change in eGFR from baseline to final visit at average 2y; Group 1: mean 2.04 ml/min/1.73m"2 (SD 17); n=422,
Group 2: mean 4.15 ml/min/1.73m"2 (SD 14.9); n=461

Risk of bias: All domain - Very high, Selection - High, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low,
Crossover - Low, Subgroups - High, Other 1 - High, Other 2 - Low, Other 3 - Low, Comments - Subgroup analysis predefined in protocol (one of 19) with no
stratification. Stopped early due to overwhelming evidence of benefit (pre-defined by drug company); Indirectness of outcome: No indirectness; Baseline
details: Baseline characteristics for placebo arm not reported; Group 1 Number missing: 17, Reason: not stated; Group 2 Number missing: 12, Reason: not
stated

Protocol outcome 3: Adverse events - hyperkalaemia

- Actual outcome for CKD stage 3a/3b: Serum potassium >5.5mmol/| at average 2y; Group 1: 70/422, Group 2: 43/461

Risk of bias: All domain - Very high, Selection - High, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low,
Crossover - Low, Subgroups - High, Other 1 - High, Other 2 - Low, Other 3 - Low, Comments - Subgroup analysis predefined in protocol (one of 19) with no
stratification. Stopped early due to overwhelming evidence of benefit (pre-defined by drug company); Indirectness of outcome: No indirectness ; Baseline
details: Baseline characteristics for placebo arm not reported; Group 1 Number missing: 17, Reason: not stated; Group 2 Number missing: 12, Reason: not
stated

Protocol outcomes not reported by the Mortality; Quality of life at 12 months ; Adverse events - bradycardia; Adverse events - progression to stage
study 5 CKD / unplanned dialysis; Adverse events - hypotension; Adverse events - arrhythmic
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Study

Study type

Number of studies (number of participants)
Countries and setting

Line of therapy

Duration of study

Method of assessment of guideline
condition

Stratum
Subgroup analysis within study

Inclusion criteria

Exclusion criteria

Recruitment/selection of patients

HEAAL trial: Konstam 2009723

RCT (Patient randomised; Parallel)

1 (n=945)

Conducted in Multiple countries; Setting: No stated

Adjunctive to current care

Intervention time: Median 4.7 years, IQR 3.5-5.5y (for wider study)

Adequate method of assessment/diagnosis: Clinical diagnosis >2 weeks

CKD stage 3a/3b: Defined eGFR<60, exclusion Cr>220 (approximates to eGFR<28)
Not stratified but pre-specified

Adults with HF MYHA class II-1V, with LVEF<40%, intolerant to ACE-inhibitors. Intolerance had to be due to
documented cough, hypotension, azotaemia (ie renal dysfunction), hyperkalaemia, taste disturbance,
gastrointestinal upset or rash. Needed to have been on stable cardiovascular medication for two weeks prior
to enrolment.

Intolerance to ARBs, SBP<90mmHg, significant valvular stenosis, active myo- or peri-carditis, planned heart
transplant within 6 months, CV event in last 12 wks, significant renal artery stenosis, contraindication to
vasodilator, life-limiting disease other than heart failure, drug or alcohol misuse in last 2y, and participation
in other drug study in last 4w. Lab value exclusions: Cr>220umol/l, K<3.5 or >5.7, hepatic enzymes >3x
normal, Hb<6.2

Recruited 3834 into wider study, of which 945 (20%) had eGFR<60
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Age, gender and ethnicity

Further population details

Extra comments

Indirectness of population

Interventions

Funding

Age - Mean (SD): 66.0 (56-72.5) in wider study. Gender (M:F): 70:30 in wider study. Ethnicity: For wider
study, White 60%, Asian 22%, Other 11%, Hispanic 6%, Black 1%

1. Diabetes: Not applicable (mixed). 2. Ejection fraction: All patients reduced EF (All =<40%, average 33%). 3.
Ethnicity: Not applicable (mixed, most white). 4. Hypertension: Not applicable (mixed, average SBP 124). 5.
NYHA class: Not applicable (mixed, most class Il).

. Baseline data for wider study:

Clinical history - AF 28%, IHD 64%, HTN 60%, DM 31%

Severity - NYHA 11 69%, |1l 30%, IV 1%, LVEF average 33%

Drug use - ARB at screening 77%, B-blocker 72%, digoxin 42%, diuretic 77%

No indirectness

(n=495) Intervention 1: Angiotensin receptor antagonists/blockers (ARB) - Angiotensin receptor antagonists.
Losartan 150mg per day, titrated up from 50mg over a 3-week period. Duration Ave 4.7y. Concurrent
medication/care: Pre-randomisation: if not on ARB, titrated up to 25mg over two weeks, if on ARB this was
discontinued and receive 25mg daily for one week, or start directly on study medication. During titration,

investigators were encouraged to also titrate beta-blockers to target dose in any subjects not already taking.

Comments: In wider study, 94% achieved target Losartan dose and average dose over follow-up 129mg/day

(n=450) Intervention 2: Angiotensin receptor antagonists/blockers (ARB) - Angiotensin receptor antagonists.

Losartan 50mg, started at this dose, with "up-titration" using dummy pills. Duration Ave 4.7y. Concurrent
medication/care: Pre-randomisation: if not on ARB, titrated up to 25mg over two weeks, if on ARB this was
discontinued and receive 25mg daily for one week, or start directly on study medication. During titration,

investigators were encouraged to also titrate beta-blockers to target dose in any subjects not already taking.

Comments: In wider study, 95% achieved target dose and average dose over entire follow-up, 46mg/day.

Study funded by industry (Supported by Merck & Co, three authors employed by Merck, other authors
supported by Merck)
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RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: ARB - HIGH DOSE versus ARB - LOW DOSE

Protocol outcome 1: Unplanned hospitalisation (all-cause)

- Actual outcome for CKD stage 3a/3b: Death or admission for heart failure at Ave 4.7y; HR 0.98 (95%Cl 0.85 to 1.13) Reported

Risk of bias: All domain - Very high, Selection - High, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low,
Crossover - Low, Subgroups - High, Other 1 - Low, Other 2 - Low, Other 3 - Low, Comments - Baseline data for subgroup not given. Numbers missing for
subgroup not given, 3% overall; Indirectness of outcome: Serious indirectness, Comments: Compound end-point, cannot extract admission data alone;
Baseline details: Not reported for subgroup; Group 1 Number missing: 0; Group 2 Number missing: 0

Protocol outcomes not reported by the Mortality; Quality of life at 12 months ; Renal function ; Adverse events - bradycardia; Adverse events -
study progression to stage 5 CKD / unplanned dialysis; Adverse events - hypotension; Adverse events -
hyperkalaemia; Adverse events - arrhythmic
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Study

Study type

Number of studies (number of participants)

Countries and setting

Line of therapy
Duration of study

Method of assessment of guideline
condition

Stratum
Subgroup analysis within study

Inclusion criteria

Exclusion criteria

Recruitment/selection of patients
Age, gender and ethnicity

Further population details

MERIT-HF trial: Ghali 2009-1°5 (MERIT-HF group 1999°%?)
RCT (Patient randomised; Parallel)
1 (n=976)

Conducted in Multiple countries; Setting: Clinical trial at 313 investigational sites in European countries and
in the USA.

1st line
Intervention + follow up: 1 year

Adequate method of assessment/diagnosis

CKD stage 3a: 45 to 60 eGFR (ml/min/1.73m"2)

Post-hoc subgroup analysis: Analysis published ten years after original trial

Patients were aged 40-80 years old, with HF class II-IV and an ejection fraction class <40% for at least 3
months before enrolment, with a heart rate of 268 beats/min at the enrolment visit. Required to be taking

ACE-I unless not tolerated and diuretics.

There were no exclusion criteria relating to the level of serum creatinine at baseline. Cardiovascular event in
last 28 days, severe decompensated HF, standing SBP<100mmHg.

Recruited Feb 1997 - April 1998
Age - Mean (SD): 67.4 (8.4). Gender (M:F): 70:30. Ethnicity: Not stated

1. Diabetes: Not applicable (Mixed). 2. Eiection fraction: All patients reduced EF (<40%). 3. Ethnicity: Not
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Extra comments

Indirectness of population

Interventions

Funding

stated / Unclear 4. Hypertension: Not applicable (Mixed). 5. NYHA class: Not applicable (Mixed).

Baseline characteristics for wider study: NYHA class Il 39%, class Il 56%, class IV 5%. Mean LVEF 27%. Prior
MI 51%, ACE/ARB tx 96%, average furosemide dose 66mg/day.

No indirectness

(n=466) Intervention 1: Beta-blockers (BB). Metoprolol CR/XL. The starting dose was 12:5 mg or 25 mg once
daily (half a 25mg tablet was recommended for patients who were in NYHA IlI-IV). After 2 weeks the dose
increased to the recommended 50 mg once daily for 2 weeks, then 100mg once daily for 2 weeks, and finally
up to the target dose of 200 mg once daily. Dose regimen could be modified according to the judgement of
the investigator.. Duration 1 year. Concurrent medication/care: To continue ACE/ARB, diuretics and other
medication

(n=510) Intervention 2: Placebo. Placebo titrated up using dummy pills. Duration 1 year. Concurrent

medication/care: To continue ACE/ARB, diuretics and other medication

Study funded by industry (Study was supported by a grant from AstraZeneca, Dr Wedel received consulting
and advisory board fees from AstraZeneca)

RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: BETA-BLOCKERS (BB) versus PLACEBO

Protocol outcome 1: Mortality

- Actual outcome for CKD stage 3a: All-cause mortality at 1 year; HR 0.68 (95%Cl 0.45 to 1.02) Reported

Risk of bias: All domain - Very high, Selection - High, Blinding - Low, Incomplete outcome data - Very high, Outcome reporting - Low, Measurement - Low,
Crossover - Low, Subgroups - High, Other 1 - High, Other 2 - Low, Other 3 - Low, Comments - Number of patients analysed has been assumed as the same
as the number of patients randomised as no details are given about number analysed. Therefore, amount of missing data is unknown! The follow up
period was assumed to be one year based on follow up reported in the main study, however it is not reported in this study. Early stopping due to results.;
Indirectness of outcome: No indirectness ; Baseline details: Baseline details only provided for group overall, not in terms of intervention groups; Group 1
Number missing: 0; Group 2 Number missing: 0
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Protocol outcome 2: Unplanned hospitalisation (all-cause)

- Actual outcome for CKD stage 3a: All cause hospitalisation at 1 year; HR 0.9 (95%Cl 0.73 to 1.11) Reported

Risk of bias: All domain - Very high, Selection - High, Blinding - Low, Incomplete outcome data - Very high, Outcome reporting - Low, Measurement - Low,
Crossover - Low, Subgroups - High, Other 1 - High, Other 2 - Low, Other 3 - Low, Comments - Number of patients analysed has been assumed as the same
as the number of patients randomised as no details are given about number analysed. Therefore, amount of missing data is unknown! Early stopping due
to results; Indirectness of outcome: No indirectness ; Baseline details: Baseline details only provided for group overall, not in terms of intervention
groups; Group 1 Number missing: 0; Group 2 Number missing: 0

Protocol outcomes not reported by the Quality of life at 12 months ; Renal function ; Adverse events - bradycardia; Adverse events - progression to
study stage 5 CKD / unplanned dialysis; Adverse events - hypotension; Adverse events - hyperkalaemia; Adverse
events - arrhythmic

S3|ge} BUBPIAD [BDIUID

9313 Woys auljapINg



€7¢
'S1YB1J 4O 110N 01 1931GNS "PAAIISAI SIYBL ||V '8TOZ IDIN ©

Study

Study type

Number of studies (number of participants)

Countries and setting

Line of therapy
Duration of study

Method of assessment of guideline
condition

Stratum
Subgroup analysis within study

Inclusion criteria

Exclusion criteria

Recruitment/selection of patients
Age, gender and ethnicity

Further population details

MERIT-HF trial: Ghali 2009-25°
RCT (Patient randomised; Parallel)
1 (n=493)

Conducted in Multiple countries; Setting: Clinical trial at 313 investigational sites in European countries and
in the USA.

1st line
Intervention + follow up: 1 year

Adequate method of assessment/diagnosis

CKD stage 3b/4/5: GFR<45ml/min/1.73m”2. No maximum creatinine level.

Post-hoc subgroup analysis: Ten years between original study publication and subgroup analysis

Patients were aged 40-80 years old, with HF class Il-IV and an ejection fraction <40% for at least 3 months
before enrolment, with a heart rate of 268 beats/min at the enrolment visit. Required to be taking ACE-I

unless not tolerated and diuretics. For CKD subgroup, eGFR<45ml/min/1.73m"2

There were no exclusion criteria relating to the level of serum creatinine at baseline. Cardiovascular event in
last 28 days, severe decompensated HF, standing SBP<100mmHg.

Recruited Feb 1997 - April 1998
Age - Mean (SD): 69.6 (7.7). Gender (M:F): 35% female. Ethnicity: Not stated

1. Diabetes: Not applicable (Mixed). 2. Eiection fraction: All patients reduced EF 3. Ethnicitv: Not stated /
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Unclear 4. Hypertension: Not applicable (Mixed). 5. NYHA class: Not applicable (Mixed).

Extra comments . Baseline characteristics for wider study: NYHA class Il 39%, class Il 56%, class IV 5%.
Mean LVEF 27%. Prior M1 51%, ACE/ARB tx 96%, average furosemide dose 66mg/day.

Indirectness of population No indirectness

Interventions (n=269) Intervention 1: Beta-blockers (BB). Metoprolol CR/XL. The starting dose was 12:5 mg or 25 mg once
daily (half a 25 mg tablet was recommended for patients who were in NYHA 1lI-1V). After 2 weeks we
increased the dose to the commended 50 mg once daily for 2 weeks, then 100 mg once daily for 2 weeks,
and finally up to the target dose of 200 mg once daily. Dose regimen could be modified according to the
judgement of the investigator. If a patient did not tolerate increases in dose, temporary decrease in study
drug or increase in diuretic dose was recommended. Duration 1 year. Concurrent medication/care: To
continue ACE/ARB, diuretic and other medications

(n=224) Intervention 2: Placebo. Placebo. Used dummy pills: the starting dose was 12-5 mg or 25 mg once
daily (half a 25 mg tablet was recommended for patients who were in NYHA IlI-IV). After 2 weeks we
increased the dose to 50 mg once daily for 2 weeks, then 100 mg once daily for 2 weeks, and finally up to the
target dose of 200 mg once daily. Dose regimen could be modified according to the judgement of the
investigator. If a patient did not tolerate increases in dose, temporary decrease in study drug or increase in
diuretic dose was recommended. Duration 1 year. Concurrent medication/care: To continue ACE/ARB,
diuretic and other medications

Funding Study funded by industry (Study was supported by a grant from AstraZeneca, Dr Wedel received consulting
and advisory board fees from AstraZeneca)

RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: BETA-BLOCKERS (BB) versus PLACEBO

Protocol outcome 1: Mortality
- Actual outcome for CKD stage 3b/4/5: All-cause mortalitv at 1 vear; HR 0.41 (95%Cl 0.25 to 0.68) Reported
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Risk of bias: All domain - Very high, Selection - High, Blinding - Low, Incomplete outcome data - Very high, Outcome reporting - Low, Measurement - Low,
Crossover - Low, Subgroups - High, Other 1 - High, Other 2 - Low, Other 3 - Low, Comments - Number of patients analysed has been assumed as the same
as the number of patients randomised as no details are given about number analysed. Therefore, amount of missing data is unknown! Follow up is
assumed to be one year based on follow up times reported in the main study, as it is not specified in this paper. ; Indirectness of outcome: No
indirectness ; Baseline details: Baseline details only provided for group overall, not in terms of intervention groups; Group 1 Number missing: 0; Group 2
Number missing: 0

Protocol outcome 2: Unplanned hospitalisation (all-cause)

- Actual outcome for CKD stage 3b/4/5: All cause hospitalisation at 1 year; HR 0.61 (95%Cl 0.47 to 0.79) Reported

Risk of bias: All domain - Very high, Selection - High, Blinding - Low, Incomplete outcome data - Very high, Outcome reporting - Low, Measurement - High,
Crossover - Low, Subgroups - High, Other 1 - High, Other 2 - Low, Other 3 - Low, Comments - Number of patients analysed has been assumed as the same
as the number of patients randomised as no details are given about number analysed. Therefore, amount of missing data is unknown! Follow up is
assumed to be one year based on follow up times reported in the main study, as it is not specified in this paper. ; Indirectness of outcome: No
indirectness ; Baseline details: Baseline details only provided for group overall, not in terms of intervention groups; Group 1 Number missing: 0; Group 2
Number missing: 0

Protocol outcomes not reported by the Quality of life at 12 months ; Renal function ; Adverse events - bradycardia; Adverse events - progression to
study stage 5 CKD / unplanned dialysis; Adverse events - hypotension; Adverse events - hyperkalaemia; Adverse
events - arrhythmic
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Study (subsidiary papers)

Study type

Number of studies (number of participants)
Countries and setting

Line of therapy

Duration of study

Method of assessment of guideline
condition

Stratum

Subgroup analysis within study

Inclusion criteria

Exclusion criteria

RALES trial: Vardeny 20124%3 (Pitt 1999!%°, Vardeny 20144%?)

RCT (Patient randomised; Parallel)

1 (n=792)

Conducted in Multiple countries; Setting: 195 centres in 15 countries

Unclear

Intervention + follow up: 24 months

Adequate method of assessment/diagnosis: NYHA class 3 or 4, eGFR <60 ml/min/1.73mA2

CKD stage 3a/3b: CKD defined as eGFR<60 ml/min/1.73m"2. Study excludes serum Creatinine >2.5mg/dI,
which equates to approximate eGFR of 26. Therefore includes mostly class 3.

Not applicable

Patients were eligibile for enrolment had been given a diagnosis of heart failure at least 6 weeks before
enrolment, were NYHA class IlI-1V and had been NYHA IV at some point in the previous 6 months, were being
treated with an ACE inhibitor (if tolerated) and a loop diuretic, and had a left ventricular ejection fraction of
no more than 35% within 6 months before enrolment.

Patients were excluded if they had primary operable valvular heart disease (other than mitral or tricuspid
regurgitation with clinical symptoms due to the left ventricular systolic heart failure), congenital heart
disease, unstable angina, primary hepatic failure, active cancer or any life-threatening disease (other than
heart failure). Patients who had undergone heart transplantation or were awaiting the procedure were also

ineligible. Other exclusion criteria were a serum creatinine concentration of more than 2.5 mg per decilitre
and a serum potassium concentration of more than 5.0mmol per litre.
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Recruitment/selection of patients
Age, gender and ethnicity

Further population details

Extra comments

Indirectness of population

Interventions

Funding

Recruited March 1995-December 1996
Age - Mean (SD): 70.0 (9.4). Gender (M:F): 69.4% men. Ethnicity: 93.5% Caucasian

1. Diabetes: Not applicable (Mixed). 2. Ejection fraction: All patients reduced EF (<35%). 3. Ethnicity: Not
applicable (Mixed). 4. Hypertension: Not applicable (Mixed). 5. NYHA class: All patients class Il or IV

In wider study, severity was Il in 70% and IV in 30%. LVEF 25%. ACE-l in 95%, digoxin in 72%, beta blockers in
10%

No indirectness

(n=390) Intervention 1: Mineralocorticoid receptor antagonists (MRA). Spironolactone 25mg once daily.
After 8 weeks of treatment the dose could be increased to 50mg once daily if the patient showed signs or
symptoms of progression of heart failure without evidence of hyperkalemia. If hyperkalemia developed at
any time, the dose could be decreased to 25mg every other day. Duration 24 months. Concurrent
medication/care: Treatment with digitalis and vasodilators was allowed but potassium-sparing diuretics
were not permitted

(n=402) Intervention 2: Placebo. Matching placebo. Duration 24 months. Concurrent medication/care:
Treatment with digitalis and vasodilators was allowed but potassium-sparing diuretics were not permitted

Study funded by industry (Supported by a grant from Searle )

RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: MINERALOCORTICOID RECEPTOR ANTAGONISTS (MRA) versus PLACEBO

Protocol outcome 1: Mortality

- Actual outcome for CKD stage 3a/3b: Mortality at 24 months; RR 0.68 (Cl 0.56-0.84)
Risk of bias: All domain - High, Selection - High, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low, Crossover
- Low, Subgroups - High: Indirectness of outcome: No indirectness ; Baseline details: Baseline characteristics onlv reported for overall group ; Group 1
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Number missing: 0; Group 2 Number missing: 0

Protocol outcome 2: Unplanned hospitalisation (all-cause)

- Actual outcome for CKD stage 3a/3b: Death or heart failure hospital stay at 24 months; RR 0.67 (Cl 0.56-0.81)

Risk of bias: All domain - High, Selection - High, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low, Crossover
- Low, Subgroups - High; Indirectness of outcome: Serious indirectness, Comments: Compound outcome, unable to extract hospitalisation; Baseline
details: Baseline characteristics only reported for overall group ; Group 1 Number missing: 0; Group 2 Number missing: 0

Protocol outcome 3: Adverse events - hyperkalaemia

- Actual outcome for CKD stage 3a/3b: Hyperkalaemia at 24 months; Group 1: 100/390, Group 2: 34/402

Risk of bias: All domain - High, Selection - High, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low, Crossover
- Low, Subgroups - High; Indirectness of outcome: No indirectness ; Baseline details: Baseline characteristics only reported for overall group ; Group 1
Number missing: 0; Group 2 Number missing: O

Protocol outcomes not reported by the Quality of life at 12 months ; Renal function; Adverse events - bradycardia; Adverse events - progression to
study stage 5 CKD / unplanned dialysis; Adverse events - hypotension; Adverse events - arrhythmic
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Study

Study type

Number of studies (number of participants)
Countries and setting

Line of therapy

Duration of study

Method of assessment of guideline

condition

Stratum

Subgroup analysis within study

Inclusion criteria

Exclusion criteria

Recruitment/selection of patients

Age, gender and ethnicity

SENIORS trial: Cohen-solal 2009%°¢ (Flather 2005%7)

RCT (Patient randomised; Parallel)

1 (n=704)

Conducted in Multiple countries; Setting: Outpatient setting

1st line

Follow up (post intervention): Mean follow up 20.89 months

Adequate method of assessment/diagnosis:

Overall (CKD any stage): eGFR <55.5 mL/min/1.73m”2. Study excludes Creatinine>250, which equates to
eGFR approximately 20. Therefore late stage 2, stage 3, and early stage 4.

Post-hoc subgroup analysis: Not one of four pre-specified subgroups

Aged 70 years or over. Documented heart failure of any severity, plus either: LVEF of <35% in last 6 months;
or hospitalisation for decompensated HF in the previous year. CKD defined as eGFR in lowest quartile, which

is 55.5ml/l/1.73m"2.

Serum creatinine >250umol/L as well as recent change in drug therapy and contraindication/intolerance to
beta-blockers

Recruited 2000-2002. Patients were screened for eligibility at participating centres by checking hospital
outpatient lists and admissions for heart failure within the previous year.

Age - Mean (SD): NEB group 77.3 (5), PLC group 77.4 (5.1). Gender (M:F): Neb group 41.7% female, PLC
group 39.9% female. Ethnicity: Not stated
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Further population details 1. Diabetes: Not applicable (Mixed). 2. Ejection fraction: Not applicable/mixed (LVEF reduction not required,
but 64% had LVEF<35% in wider study). 3. Ethnicity: Not applicable 4. Hypertension: Not applicable 5. NYHA
class: Not applicable (Mixed - in wider study class |1 3%, 1l 57%, Il 39%, IV 2%).

Extra comments In wider study class | 3%, 11 57%, Il 39%, IV 2%; medication use, diuretic 86%, ACE-|1 82%, digoxin 39%
Indirectness of population Serious indirectness: eGFR <55.5 rather than <60
Interventions (n=348) Intervention 1: Beta-blockers (BB). Nebivolol initial dose 1.25 mg once daily, and if tolerated, this

was increased to 2.5 and 5mg respectively, every 1-2 weeks, reaching a target of 10mg once daily over a
maximum of 16 weeks. . Duration Mean 20.89 (9.2) months. Concurrent medication/care: Not stated.
Regular scheduled visits.

Comments: In wider trial, 68% achieved dose of 10mg, 65% were on study drug at the end of the trial

(n=356) Intervention 2: Placebo. Placebo in identical packaging and tablet appearance, uptitrated in same
manner. Duration Mean 20.89 (9.2) months. Concurrent medication/care: Not stated. Regular scheduled
visits.

Comments: In wider study, by end of titration 80% were on 10mg placebo, and at end of study 64% were still
taking study medication

Funding Study funded by industry (Funded by a grant from Menarini Ricerche SpA)

RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: BETA-BLOCKERS (BB) versus PLACEBO

Protocol outcome 1: Mortality

- Actual outcome for Overall (CKD any stage): All-cause mortality at Mean 20.89 months; HR 0.76 (95%Cl 0.56 to 1.03) Reported

Risk of bias: All domain - Very high, Selection - Low, Blinding - High, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low,
Crossover - Low, Subgroups - High, Other 1 - Low, Other 2 - Low, Other 3 - Low; Indirectness of outcome: No indirectness ; Group 1 Number missing: 0;
Group 2 Number missing: 0
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Protocol outcome 2: Unplanned hospitalisation (all-cause)

- Actual outcome for Overall (CKD any stage): CV hospitalisation at Mean 20.89 months; HR 0.93 (95%Cl 0.7 to 1.22) Reported

Risk of bias: All domain - Very high, Selection - Low, Blinding - High, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low,
Subgroups - High; Indirectness of outcome: Serious indirectness, Comments: Not all-cause; Group 1 Number missing: 0; Group 2 Number missing: 0

Protocol outcome 3: Renal function

- Actual outcome for Overall (CKD any stage): Renal failure at Mean 20.89 months; Group 1: 0/440, Group 2: 0/446

Risk of bias: All domain - Very high, Selection - Low, Blinding - High, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low,
Subgroups - High, Comments - Study used different eGFR cut off for this outcome; Indirectness of outcome: No indirectness ; Baseline details: Some
participants not included in baseline comparison for this outcome as different cut off was used for eGFR; Group 1 Number missing: 0; Group 2 Number
missing: 0

Protocol outcome 4: Adverse events - bradycardia

- Actual outcome for Overall (CKD any stage): Bradycardia at Mean 20.89 months; Group 1: 12/440, Group 2: 9/446

Risk of bias: All domain - Very high, Selection - Low, Blinding - High, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low,
Subgroups - High, Comments - Study used different eGFR cut off for this outcome; Indirectness of outcome: No indirectness ; Baseline details: Some
participants not included in baseline comparison for this outcome as different cut off was used for eGFR; Group 1 Number missing: 0; Group 2 Number
missing: 0

Protocol outcome 5: Adverse events - hypotension

- Actual outcome for Overall (CKD any stage): Hypotension at Mean 20.89 months; Group 1: 2/440, Group 2: 0/446

Risk of bias: All domain - Very high, Selection - Low, Blinding - High, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low,
Subgroups - High, Comments - Study used different eGFR cut off for this outcome; Indirectness of outcome: No indirectness; Baseline details: Some
participants not included in baseline comparison for this outcome as different cut off was used for eGFR; Group 1 Number missing: 0; Group 2 Number
missing: 0

Protocol outcomes not reported by the Quality of life at 12 months ; Adverse events - progression to stage 5 CKD / unplanned dialysis; Adverse
study events - hyperkalaemia; Adverse events - arrhythmic
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Study

Study type

Number of studies (number of participants)
Countries and setting

Line of therapy

Duration of study

Method of assessment of guideline
condition

Stratum

Subgroup analysis within study

Inclusion criteria

Exclusion criteria

SHIFT trial: Voors 2014'%5! (Swedberg 201034)

RCT (Patient randomised; Parallel)

1 (n=1579)

Conducted in Multiple countries; Setting: Not stated

1st line

Intervention + follow up: Median 22.9 months

Adequate method of assessment/diagnosis

CKD stage 3a/3b: CKD defined as eGFR<60mI/min. Pts with Creatinine >220umol/| excl., which approximates
to eGFR<30, so will be mainly stage 3.

Not stratified but pre-specified

Men or women aged 18 or older who were in sinus rhythm and had a resting heart rate of 270 bpm. These
patients had stable symptomatic chronic systolic heart failure, a previous admission to hospital for
worsening heart failure within the previous 12 months, and an LVEF of <35%. Patients needed to be on
stable, guideline recommended background treatment for at least 4 weeks. Eligibility for CKD subgroup was
eGFR<60. Patients needed to be on stable, guideline recommended background treatment (including beta
blockers unless not tolerated)

Patients with known severe renal disease (serum creatinine >220umol/L) were excluded, along with anyone
with congenital heart disease, severe primary valvular heart disease, Ml within preceding 2 months,
symptomatic hypotension or SBP < 85mmHg, stroke or cerebral ischemia within preceding month, ICD shock

within previous 6 months, severe or uncontrolled hypertension (SBP > 180mmHg or DBP > 110mmHg),
moderate or severe liver disease, or anaemia. Certain heart rhvthms were contraindicated: ventricular or
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Recruitment/selection of patients
Age, gender and ethnicity

Further population details

Extra comments

Indirectness of population

Interventions

atrioventricular pacing requirement > 40%, atrial fibrillation or flutter, sick sinus syndrome, sinoatrial block,
or second-degree or greater atrioventricular block

Recruitment 2006-2010
Age - Mean (SD): 66.7 (9.6). Gender (M:F): 63% male. Ethnicity: 92% Caucasian

1. Diabetes: Not applicable (Mixed). 2. Ejection fraction: All patients reduced EF (Less than 35%). 3. Ethnicity:
Not applicable (Mixed). 4. Hypertension: Not applicable (Mixed). 5. NYHA class: Not applicable (Mixed).

Baseline medication (CKD group): BB 87%, ACE-I 76%, diuretics 89%, MRA 59%, device (CRT/ICD) 5%.
Severity: NYHA class |1 43%, years of HF 4, LVEF average 29%. Comorbidity: IHD 73%, previous Ml 61%, HTN
76%, DM 38%, AF 11%.. Ave creatinine 237.4 (26.2)

No indirectness

(n=780) Intervention 1: lvabradine. The starting dose of study drug on day 0 was 5 mg twice daily of
ivabradine. After a 14-day titration period, the ivabradine dose was increased to 7-5 mg twice daily, unless
the resting heart rate was 60 bpm or lower. If heart rate was between 50bpm and 60 bpm, the dose was
maintained at 5 mg twice daily. If the resting heart rate was lower than 50 bpm or the patient had signs or
symptoms related to bradycardia, the dose was reduced to 2-5 mg twice daily. Starting at day 28, visits took
place every 4 months until study closure. At each follow-up visit, investigators could maintain the study drug
dose, or adjust the dose to the next highest dose, if the resting heart rate was higher than 60 bpm (up to
7-5mg twice daily). If resting heart rate was lower than 50 bpm or if the patient had signs or symptoms
related to bradycardia, investigators could adjust the study drug dose to the next lowest dose, unless
patients were on 2:5 mg twice daily, in which case study treatment was stopped. Duration Median 22.9
months. Concurrent medication/care: On top of optimal guidelines-based treatment

Comments: Ave dose in CKD group 6.27mg bd

(n=799) Intervention 2: Placebo. The starting dose on day 0 was 5 mg twice daily of matching placebo. After
a 14-day titration period, the placebo dose was increased to 7-5 mg twice daily, unless the resting heart rate
was 60 bpom or lower. If heart rate was between 50bpm and 60 bpm, the dose was maintained at 5 mg twice
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daily. If the resting heart rate was lower than 50 bpm or the patient had signs or symptoms related to
bradycardia, the dose was reduced to 2:-5 mg twice daily. Starting at day 28, visits took place every 4 months
until study closure. At each follow-up visit, investigators could maintain the study drug dose, or adjust the
dose to the next highest dose, if the resting heart rate was higher than 60 bpm (up to 7-5mg twice daily).
Duration Median 22.9 months. Concurrent medication/care: On top of optimal guidelines-based treatment

Funding Study funded by industry (Funded by Servier, France)

RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: IVABRADINE versus PLACEBO

Protocol outcome 1: Renal function

- Actual outcome for CKD stage 3a/3b: eGFR at 24 months; Group 1: mean 53.9 (SD 17.3); n=437

Risk of bias: All domain - Very high, Selection - High, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low,
Crossover - Low, Subgroups - High; Indirectness of outcome: No indirectness ; Baseline details: Baseline details only given for overall groups, not for the
different interventions; Group 1 Number missing: 343, Reason: Not stated ; Group 2 Number missing: 371, Reason: Not stated

- Actual outcome for CKD stage 3a/3b: Renal failure - not defined in text or study site at Median 22.9 months; Group 1: 79/780, Group 2: 85/799

Risk of bias: All domain - Very high, Selection - High, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - High,
Crossover - Low, Subgroups - High, Comments - ; Indirectness of outcome: No indirectness ; Baseline details: Baseline details only given for overall groups,
not for the different interventions; Group 1 Number missing: 343, Reason: Not known if missing due to adverse events; Group 2 Number missing: 371,
Reason: Not known if missing due to adverse events

Protocol outcome 2: Adverse events - bradycardia

- Actual outcome for CKD stage 3a/3b: Symptomatic bradycardia at Median 22.9 months; Group 1: 35/780, Group 2: 14/799

Risk of bias: All domain - High, Selection - High, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low, Crossover
- Low, Subgroups - High, Comments - Follow up of 24 months assumed as this is not stated. ; Indirectness of outcome: No indirectness ; Baseline details:
Baseline details only given for overall groups, not for the different interventions; Group 1 Number missing: 343, Reason: Not known if missing due to
adverse events; Group 2 Number missing: 371, Reason: Not known if missing due to adverse events

- Actual outcome for CKD stage 3a/3b: Asymptomatic bradycardia at Median 22.9 months; Group 1: 52/780, Group 2: 18/799

Risk of bias: All domain - High, Selection - High, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low, Crossover
- Low, Subgroups - High, Comments - Follow up of 24 months assumed as this is not stated. ; Indirectness of outcome: No indirectness ; Baseline details:
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Baseline details only given for overall groups, not for the different interventions; Group 1 Number missing: 343, Reason: Not known if missing due to
adverse events; Group 2 Number missing: 371, Reason: Not known if missing due to adverse events

Protocol outcome 3: Adverse events - hyperkalaemia

- Actual outcome for CKD stage 3a/3b: Hyperkalaemia at Median 22.9 months; Group 1: 14/780, Group 2: 27/799

Risk of bias: All domain - Very high, Selection - High, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low,
Crossover - Low, Subgroups - High, Comments - Follow up of 24 months assumed as this is not stated. ; Indirectness of outcome: No indirectness ;
Baseline details: Baseline details only given for overall groups, not for the different interventions; Group 1 Number missing: 343, Reason: Not known if
missing due to adverse events; Group 2 Number missing: 371, Reason: Not known if missing due to adverse events

Protocol outcomes not reported by the Mortality; Quality of life at 12 months ; Unplanned hospitalisation (all-cause); Adverse events - progression
study to stage 5 CKD / unplanned dialysis; Adverse events - hypotension; Adverse events - arrhythmic
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Study (subsidiary papers)

Study type

Number of studies (number of participants)
Countries and setting

Line of therapy

Duration of study

Method of assessment of guideline
condition

Stratum

Subgroup analysis within study
Inclusion criteria

Exclusion criteria

Recruitment/selection of patients

Age, gender and ethnicity

SOLVD trial: Bowling 2013 (Bohm 20147°, SOLVD investigators 1991 131%)

RCT (Patient randomised; Parallel)

1 (n=1036)

Conducted in Multiple countries; Setting: 89 hospitals in the US, Canada and Belgium

1st line

Intervention + follow up: Mean follow up 41.4 months

Adequate method of assessment/diagnosis: LVEF <35%, eGFR <60 ml/min/1.73m"2

CKD stage 3a/3b: Defines CKD as eGFR<60, with separate analysis of subgroup with eGFR<45. Original study
paper states exclusion Cr>177umol/I, the paper with sub-group analysis states the upper limit for Cr was
higher at 221 - equates to eGFR around 34 and 26 respectively.

Post-hoc subgroup analysis: Analysis took place many years after original study

LVEF <35% who were not currently receiving ACEls

Patients aged >80 years and those with serum creatinine level >221 umol/I (elsewhere quoted 177umol/I).
Hemodynamically serious valvular disease requiring surgery, unstable angina, angina requiring
revascularization, Ml during prior month, severe pulmonary disease, other disease that would shorten
survival or otherwise impede participation in long-term trial

Recruitment 1986 - 1989. Of 2569 in wider study, 1036 had CKD (40%) and 268 had CKD stage 3B or worse
(10%)

Age - Mean (SD): Placebo group 64.5 (7.6), drug group 64.1 (8.3). Gender (M:F): Placebo group 25% female,
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drug group 24% female. Ethnicity: Placebo group 84% white, 11% African American, 5% other; drug group
79% white, 17% African American, 6% other

Further population details 1. Diabetes: Not applicable (Mixed). 2. Ejection fraction: All patients reduced EF (<35%). 3. Ethnicity: Not
applicable (Mixed). 4. Hypertension: Not applicable (Mixed). 5. NYHA class: Not applicable (NYHA 111%, Il
52%, Il 36%, IV 1%).

Extra comments Other medication at baseline: BB 7%, digoxin 64%, diuretics 89%. Ejection fraction average 25%.
Comorbidities: IHD 73%, prev Ml 67%, HTN 47%, DM 29%, AF 8%. Ave creatinine mg/dL - ACE group: 1.49
(0.27) , placebo group 1.50 (0.27)

Indirectness of population No indirectness:

Interventions (n=498) Intervention 1: Angiotensin converting enzyme (ACE) inhibitors. Enalapril 2.5 to 20mg/day . Duration
Mean 41.4 months. Concurrent medication/care: To continue current medication

(n=538) Intervention 2: Placebo. No details given . Duration Mean 41.4 months. Concurrent medication/care:
Not stated

Funding Equipment / drugs provided by industry (Supported by Academic grants. Original study received medication
from Merck Sharp)

RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: ANGIOTENSIN CONVERTING ENZYME (ACE) INHIBITORS versus PLACEBO

Protocol outcome 1: Mortality

- Actual outcome for CKD stage 3a/3b: All-cause mortality at Mean 41.4 months; HR 0.88 (95%Cl 0.73 to 1.06) Reported

Risk of bias: All domain - Very high, Selection - Low, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low,
Crossover - Low, Subgroups - Very high, Other 1 - Low, Other 2 - Low, Other 3 - Low, Comments - Unsure if there is missing data/reasons; Indirectness of
outcome: No indirectness ; Group 1 Number missing: 0; Group 2 Number missing: 0

- Actual outcome for CKD stage 3b/4/5: All-cause mortality at Mean 41.4 months; HR 0.76 (95%Cl 0.54 to 1.08) Reported
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Risk of bias: All domain - Very high, Selection - Low, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low,
Crossover - Low, Subgroups - Very high, Other 1 - Low, Other 2 - Low, Other 3 - Low, Comments - Unsure if there is missing data/reasons; Indirectness of
outcome: No indirectness ; Group 1 Number missing: 0; Group 2 Number missing: 0

Protocol outcome 2: Unplanned hospitalisation (all-cause)

- Actual outcome for CKD stage 3a/3b: All-cause hospitalisation at Mean 41.4 months; HR 0.83 (95%Cl 0.72 to 0.96) Reported

Risk of bias: All domain - Very high, Selection - Low, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low,
Crossover - Low, Subgroups - Very high, Other 1 - Low, Other 2 - Low, Other 3 - Low, Comments - Unsure if there is missing data/reasons; Indirectness of
outcome: No indirectness ; Group 1 Number missing: 0; Group 2 Number missing: 0

Protocol outcome 3: Renal function

- Actual outcome for CKD stage 3a/3b: Serum creatinine at 12 months; Group 1: mean 0.04 mg/dl (SD 0.28); n=466, Group 2: mean -0.02 mg/dI (SD 0.28);
n=501

Risk of bias: All domain - Very high, Selection - Low, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low,
Crossover - Low, Subgroups - Very high, Other 1 - Low, Other 2 - Low, Other 3 - Low, Comments - ; Indirectness of outcome: No indirectness ; Group 1
Number missing: 32; Group 2 Number missing: 37

Protocol outcome 4: Adverse events - hyperkalaemia

- Actual outcome for CKD stage 3a/3b: Serum potassium >5.5mEq/I at any time point at mean 41.4 months; Group 1: 9/467, Group 2: 6/503

Risk of bias: All domain - Very high, Selection - Low, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low,
Crossover - Low, Subgroups - Very high, Other 1 - Low, Other 2 - Low, Other 3 - Low, Comments - Relatively small drop out (6%), but small rate (1%) so
might be affected; Indirectness of outcome: No indirectness ; Group 1 Number missing: 31, Reason: not stated; Group 2 Number missing: 35

Protocol outcomes not reported by the Quality of life at 12 months ; Adverse events - bradycardia; Adverse events - progression to stage 5 CKD /
study unplanned dialysis; Adverse events - hypotension; Adverse events - arrhythmic
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Study (subsidiary papers)
Study type
Number of studies (number of participants)

Countries and setting

Line of therapy
Duration of study

Method of assessment of guideline
condition

Stratum

Subgroup analysis within study

Inclusion criteria

Exclusion criteria

Recruitment/selection of patients

Valsartan in Heart Failure Trial (Val-HeFT) trial: Anand 2009%° (Lesogor 20132%*; Cohn 2001%%)
RCT (Patient randomised; Parallel)
1 (n=2890 (2185 had at least 12 months follow-up))

Conducted in Australia, Italy, Multiple countries, United Kingdom, USA; Setting: 302 centres in 16 countries.
Site monitoring, data collection, and data analysis were performed by Novartis Pharmaceuticals.

Adjunctive to current care
Intervention time: 2y (mean follow up 23 months, range 0 to 38m, 76% followed for at least 12m)

Adequate method of assessment/diagnosis: History and clinical findings of heart failure of New York Heart
Association (NYHA) class Il 11, or IV for at least three months

CKD stage 3a/3b: CKD group, defined as eGFR<60ml/min, further subdivided by those with and without
proteinuria. Note excl of Creatinine >2.5mg/dl|, which equates to approximate eGFR of 26. Therefore will
include mostly class 3, possible early 4.

Post-hoc subgroup analysis: "secondary analysis" not mentioned in protocol paper
Stable, symptomatic HF, LVSD on echo. On HF medication.

Standing SBP<90mmHg, creatinine >2.5mg/dl, cardiovascular event in last three months. HF caused by
postpartum cardiomyopathy, pulmonary disease, valvular disease, hypertrophic cardiomyopathy. Sustained,
untreated, symptomatic ventricular tachycardia. Hepatic dysfunction, or any other disease with life
expectancy less than 5 years. Treatment with interacting drugs, or participation in any drug trial within last
30 days. Previous treatment failure with Valsartan.

Recruitment to main study not described. Of 4957 with data, 2890 (58%) had eGFR<60, of which 289 also
had proteinuria. Randomisation stratified for b-blocker use
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Age, gender and ethnicity

Further population details

Extra comments

Indirectness of population

Interventions

Funding

Age - Mean (SD): 66(9). Gender (M:F): 2543:347 (88% male). Ethnicity: 91% white

1. Diabetes: Not applicable (685/2601 (26%) of those without proteinuria and 156/289 (54%) with
proteinuria have diabetes). 2. Ejection fraction: All patients reduced EF 3. Ethnicity: Not applicable 4.
Hypertension: Not applicable (mean SBP 123mmHg). 5. NYHA class: Not applicable (1060/2601 (41%) of
those without proteinuria are in NYHA class Il or 1V).

Most patients taking ACE-inhibitor (92%). LVSD defined from echo as: documented left ventricular
dysfunction with an ejection fraction of less than 40 percent and left ventricular dilatation with an
echocardiographically measured short-axis internal dimension at end diastole greater than 2.9 cm per
square meter of body-surface area, by approved readers, with quality control during the study.

No indirectness: CHF diagnosis and low eGFR at baseline

(n=1478) Intervention 1: Angiotensin receptor antagonists/blockers (ARB) - Angiotensin receptor
antagonists. Valsartan, target dose 160mg twice a day - started at 40mg twice a day and doubled every two
weeks unless hypotension and/or creatinine level >150% of baseline or >2.0mg/dl. Duration 2y average
(mean 23 months, range 0-38 months). Concurrent medication/care: Continued medication from baseline
Comments: Numbers randomised calculated from results given in Anand et al. Differs from that given in
Lesogar et al, which are around 300 lower

(n=1441) Intervention 2: Placebo. Placebo, dose doubled every 2 weeks unless hypotension of creatinine
increases >150% baseline. Duration 2y average (mean 23 months, range 0-38 months). Concurrent
medication/care: Continue all other treatment

Comments: Numbers randomised, calculated from results given in Anand et al, differs from that given in
Lesogar et al, which are around 300 lower

Study funded by industry (Supported by a grant from Novartis Pharmaceuticals, Dr Anand and Dr Cohn
supported by grants from Novartis. Also received funding from Veterans Affairs R&D grants.)
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RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: ARB - VALSARTAN versus PLACEBO

Protocol outcome 1: Mortality

- Actual outcome for CKD stage 3a/3b: Death at mean 23 months; HR 1.01 (95%CI 0.85 to 1.2) Reported

Risk of bias: All domain - Very high, Selection - High, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low,
Crossover - Low, Subgroups - High, Other 1 - Low, Other 2 - Low, Other 3 - Low, Comments - Post-hoc sub-group; Indirectness of outcome: No indirectness
; Baseline details: Ethnicity, severity, renal function, comorbidities, medication use fairly comparable; Group 1 Number missing: 0; Group 2 Number
missing: 0

Protocol outcome 2: Unplanned hospitalisation (all-cause)

- Actual outcome for CKD stage 3a/3b: First morbid event (death, cardiac arrest with resuscitation, hospitalization for heart failure, or administration of
intravenous inotropic or vasodilator drugs for four hours or more without hospitalization) at mean 23 months; HR 0.86 (95%Cl 0.74 to 0.99) Reported
Risk of bias: All domain - Very high, Selection - High, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - High,
Crossover - Low, Subgroups - High, Other 1 - Low, Other 2 - Low, Other 3 - Low, Comments - Post-hoc sub-group, compound end-point; Indirectness of
outcome: Serious indirectness, Comments: Cannot calculate numbers of hospitalisations; Baseline details: Ethnicity, severity, renal function,
comorbidities, medication use fairly comparable; Group 1 Number missing: 0; Group 2 Number missing: 0

Protocol outcome 3: Renal function

- Actual outcome for CKD stage 3a/3b: eGFR change at 12 months; Group 1: mean -4.8 ml/min (SD 10.0); n=1105, Group 2: mean -1.2 ml/min (SD 6.6);
n=1074

Risk of bias: All domain - Very high, Selection - High, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low,
Crossover - Low, Subgroups - High, Other 1 - Low, Other 2 - Low, Other 3 - Low, Comments - Post-hoc sub-group, 25% missing but unclear if equal
between groups; Indirectness of outcome: No indirectness; Baseline details: Ethnicity, severity, renal function, comorbidities, medication use fairly
comparable; Group 1 Number missing: 373, Reason: not followed for 12 months / missing; Group 2 Number missing: 367, Reason: not followed for 12
months / missing

Protocol outcome 4: Adverse events - progression to stage 5 CKD / unplanned dialysis

- Actual outcome for CKD stage 3a/3b: Initiation of dialysis at mean 23 months; Group 1: 0/1476, Group 2: 0/1435

Risk of bias: All domain - Very high, Selection - High, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - High,
Crossover - Low, Subgroups - High, Other 1 - Low, Other 2 - Low, Other 3 - Low, Comments - Post-hoc sub-group, reported as "no cases started dialysis";
Indirectness of outcome: Serious indirectness, Comments: Only initiating dialysis reported, not other end-stage renal disease; Baseline details: Ethnicity,
severity, renal function, comorbidities, medication use fairlv comparable; Group 1 Number missing: 0; Group 2 Number missing: O
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Protocol outcome 5: Adverse events - hyperkalaemia

- Actual outcome for CKD stage 3a/3b: Hyperkalaemia (cut-off not given) at mean 23 months; Group 1: 125/1476, Group 2: 65/1435

Risk of bias: All domain - Very high, Selection - High, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - High,
Crossover - Low, Subgroups - High, Other 1 - Low, Other 2 - Low, Other 3 - Low, Comments - Post-hoc sub-group, reported as "no cases started dialysis";
Indirectness of outcome: No indirectness ; Baseline details: Ethnicity, severity, renal function, comorbidities, medication use fairly comparable; Group 1

Number missing: 0; Group 2 Number missing: O

Protocol outcomes not reported by the Quality of life at 12 months ; Adverse events - bradycardia; Adverse events - hypotension; Adverse events -
study arrhythmic
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Coronary revascularisation

Study

Study type

Number of studies (number of participants)
Countries and setting

Line of therapy

Duration of study

Method of assessment of guideline condition

Stratum
Subgroup analysis within study

Inclusion criteria

Exclusion criteria

Recruitment/selection of patients

Age, gender and ethnicity

Further population details

Extra comments

Indirectness of population

HEART trial: Cleland 2011%7

RCT (Patient randomised; Parallel)

1 (n=138)

Conducted in United Kingdom; Setting: Secondary care.
Not applicable

Follow up (post intervention): 4.9 years

Unclear method of assessment/diagnosis: Study reports that patients had heart failure, a wall motion index of <1.2,
equivalent to an LVEFV< 35%, and evidence of a substantial amount of viable myocardium with impaired contractility.

Mixed
Not applicable

Patients with persistent heart failure of at least 6 weeks duration who were receiving diuretics and who had evidence of
coronary artery disease on angiography, or who had a prior history of myocardial infarction, an LVEF < 35%, and who
had at least five viable segments with reduced contractility in a 17-segment model could be enrolled.

Patients with a recent acute coronary or stroke syndrome, those requiring revascularization for angina or valve surgery,
and those with ventricular arrhythmias requiring device therapy were excluded. Patients with life-limiting co-morbidity,
those considered too frail for CABG, and those unable to give valid consent were excluded. Patients had to be willing to
be contacted directly by staff at the central data monitoring office in Kingston-upon-Hull and to have their relevant
hospital records copied and sent to the data centre.

Recruitment of patients not reported.

Age: median (IQR), surgical intervention (SI) - 65 (58 — 70); Medical therapy - 69 (60 — 74). Gender (M:F): SI - 94% Male;
Medical therapy - 93% Male. Ethnicity: Not reported.

1. Age: Not applicable / Not stated / Unclear 2. Diabetes: Not applicable / Not stated / Unclear

Baseline characteristics: Prior CABG (n): SI - 5, medical therapy - 6; Prior angioplasty (n): SI- 6, medical therapy - 5; NYHA
class I, n: Sl - 13, medical therapy - 11; NYHA class Il, n: SI - 28, medical therapy - 36; NYHA class I1I/1V, n: SI - 28; medical
therapy - 22.

No indirectness: Meets protocol.
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Interventions (n=69) Intervention 1: Angiography with intent to perform coronary revascularization — CABG or PCl. Patients assigned
to invasive therapy underwent diagnostic angiography, if not already done, and revascularization within the next 6 - 12
weeks. After their angiogram and non-invasive imaging was reviewed by investigators, the investigator could choose to
recommend continued medical therapy alone, PCI, or referral for CABG, as they believed appropriate. All patients were
on optimum therapy of: ACEls, beta-blockers, and, if indicated, aldosterone receptor antagonists and warfarin. Duration
4.9 years. Concurrent medication/care: (n) Nitrates - 30; digitalis compounds - 16; aspirin - 42; other anti-thrombotic -
8; anti-arrhythmic agents - 4; and, lipid-regulating drug - 50.

(n=69) Intervention 2: Medical management. All patients were on optimum therapy of: ACEls, beta-blockers, and, if
indicated, aldosterone receptor antagonists and warfarin. Duration 4.9 years. Concurrent medication/care: (n) Nitrates -
32; digitalis compounds - 14; aspirin - 42; other anti-thrombotic - 17; anti-arrhythmic agents - 1; and, lipid-regulating
drug - 50.

Funding Academic or government funding (Medical Research Council of the United Kingdom)

RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: INVASIVE STRATEGY versus MEDICAL MANAGEMENT

Protocol outcome 1: All-cause mortality at 5 years

- Actual outcome for coronary revascularization (CABG or PCl): All-cause mortality at 4.9 years; Group 1: 26/68, Group 2: 25/68;

Risk of bias: All domain - High, Selection - High, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low, Crossover - Low,
Comments - After randomization to surgical intervention, the clinician was able to choose the most appropriate mode of care. ; Indirectness of outcome: No indirectness,
Comments: Study reports all-cause mortality as a dichotomous outcome.; Baseline details: Current smoker: Sl: 22%; MT - 10%; Diabetes: SI - 41%; MT - 33%; Prior stroke:
SI-17%, MT - 12%; peripheral vascular disease: Sl - 23%, MT - 17%; history of hyperlipidemia: SI - 70%, MT - 54%, NYHA class IlI/IV: SI - 41%, MT - 32%. Sl group generally
in worse health ; Blinding details: Study reports that the trial was not blinded, no rationale was given.; Group 1 Number missing: 7, Reason: 6 participants did not receive
the angiography needed to assess eligibility for revascularisation (5 died before procedure, 1 refused), 1 patient lost to follow up.; Group 2 Number missing: 6, Reason: 5
patients switched to revascularization, 1 patient lost to follow up

Protocol outcome 2: Quality of life at 12 months

- Actual outcome for Mixed: Quality of life - EQ-5D at 6 months; MD -0.023 (95%Cl -0.144 to 0.097) EQ-5D 0 to 1 Top=High is a good outcome;

Risk of bias: All domain - High, Selection - Low, Blinding - High, Incomplete outcome data - Low, Outcome reporting - High, Measurement - Low, Crossover - Low,
Comments - Result reported as difference between the groups (overall statistic). ACA with switching patients analysed in original groups. ; Indirectness of outcome: No
indirectness, Comments: Difference between the groups is reported; Baseline details: EQ-5D median (IQR): SI -0.69 (0.52 - 0.88), MT - 0.69 (0.55 - 0.88). ; Blinding details:
Study reports that the trial was not blinded, no rationale was given; Group 1 Number missing: 7, Reason: 6 participants did not receive the angiography needed to assess
eligibility for revascularisation (5 died before procedure, 1 refused), 1 patient lost to follow up; Group 2 Number missing: 6, Reason: 5 patients switched to
revascularization, 1 patient lost to follow up
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- Actual outcome for Mixed: Quality of life - MLWHF at 6 months; MD -3.9 (95%Cl -11.4 to 3.5) Minnesota Living with Heart Failure questionnaire (MLWHFQ) O to 105

Top=High is poor outcome;

Risk of bias: All domain - Very high, Selection - High, Blinding - High, Incomplete outcome data - Low, Outcome reporting - High, Measurement - Low, Crossover - Low,
Comments - Result reported as difference between the groups (overall statistic). ACA with switched patients analysed in original groups. ; Indirectness of outcome: No
indirectness, Comments: Difference between the groups is reported.; Baseline details: MLWHF median (IQR): SI 39 (19 - 63), MT 32 (18 - 64). ; Blinding details: Study
reports that the trial was unblinded, no rationale was given.; Group 1 Number missing: 7, Reason: 6 patients did not receive the angiography necessary to proceed to
revasc (5 died before procedure, 1 refused). 1 lost to follow up. ; Group 2 Number missing: 5, Reason: 5 patients switched to revascularization

Protocol outcomes not reported by the study

Study (subsidiary papers)

Study type

Number of studies (number of participants)
Countries and setting

Line of therapy

Duration of study

Method of assessment of guideline condition

Stratum
Subgroup analysis within study

Inclusion criteria

Exclusion criteria

All-cause mortality at 30 days; Unplanned hospitalisation at 12 months; Additional revascularisation events at 24
months; Improvement of NYHA class at 12 months; Improvement in ejection fraction at 12 months; Adverse events -
stroke at 12 months

STICH(ES) trial: Velazquez 201143 (Bonow 2015%¢, Carson 2013%%, Doenst 20133, Feldman 2013%%, Jolicoeur
20157%, Panza 20131, Stewart 201432, Velazquez 2007'***, Macdonald 2015°%, Velazquez 2016'4*°, Mark 2014°?,
Panza 20141%)

RCT (Patient randomised; Parallel)

13 (n=1212)

Conducted in Multiple countries; Setting: Secondary care.
Not applicable

Follow up (post intervention): 9.3 years

Method of assessment /diagnosis not stated: LVEF < 0.35 measured by contrast magnectic resonance ventriculogram,
gated SPECT ventriculogram, echo, or contrast ventriculogram within 3 months of trial entry.

Bypass surgery
Not applicable

Men or Women not of childbearing potential; aged > 18 years; LVEF < 0.35 measured by contrast magnectic resonance
ven