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1 Chronic heart failure with mildly reduced
left ventricular ejection fraction

1.1 Review question

Is it clinically- and cost-effective to use any of the following first-line pharmacological
interventions, alone or in combination, in adults with chronic heart failure with mildly reduced
left ventricular ejection fraction:

¢ Angiotension converting enzyme (ACE) inhibitor
e angiotensin-receptor blocker

e angiotensin receptor neprilysin inhibitor

e beta blocker

¢ mineralocorticoid receptor antagonist?

1.1.1 Introduction

Until 2014, there was a recurring question about the management of patients with heart
failure whose left ventricular ejection fraction (LVEF) falls outside the classic definitions of
heart failure with reduced ejection fraction (HFrEF) with LVEF <40%, and heart failure with
preserved ejection fraction (HFpEF) with LVEF >50%. Those patients were not frequently
included in randomised clinical trials of patients with heart failure. These patients were
originally referred to as having heart failure with mid-range ejection fraction (HFmrEF). There
was a call for developing an evidence-base for the management of these patients. A few
years later, there was a move to modulate the name of HFmrEF to become heart failure with
mildly reduced ejection fraction. Those with HFmrEF constitute the minority of patients with
heart failure.

In the past 10-11 years, post hoc analyses of trials on patients with HFrEF and HFpEF which
included patients with LVEF 41-49% have been conducted. In addition, trials were designed
and conducted which, in the main, included patients with both HFmrEF and HFpEF.
Therefore, to obtain evidence specifically related to patients with HFmrEF, post-hoc analyses
were still needed.

The guidelines for treating these patients may remain at this stage reliant on the above types
of what is ostensibly indirect evidence. There is a need to make sense of these analyses and
appraise the clinical and cost effectiveness of these agents to enable the development of
evidence-based guidelines.

1.1.2 Summary of the protocol

The protocol is summarised in Table 1. For full details see the review protocol in Appendix A.

Table 1: PICO characteristics of review question

Population Adults diagnosed with chronic heart failure (CHF) due to left ventricular
dysfunction with mildly reduced ejection fraction of 41-49% (HFmrEF)

Interventions Pharmacological agents:

¢ Angiotensin converting enzyme inhibitor (ACEI)

o Angiotensin receptor-neprilysin inhibitor (ARNI; Sacubitril-Valsartan)
o Angiotensin receptor antagonist / blocker (ARB)

o Beta-adrenergic antagonist/blocker (BB)

e Mineralocorticoid receptor antagonist (MRA)
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e Combinations of the above (e.g. ACEI/ARB/ARNI + BB + MRA)

Background/concomitant treatment: studies in which participants are also
receiving other pharmacological agents as background therapy (balanced
between the randomised groups) will be included. This may include, for
example, diuretics, statins, anticoagulants and anti-arrhythmics.

o Other active treatment alone or in combination

e Placebo + usual CHF care or usual CHF care alone

o All-cause mortality [time-to-event (TTE)]
o Cardiovascular mortality (TTE)
o Health-related quality of life (Minnesota Living With Heart Failure (MLWHF),

the Kansas City Cardiomyopathy Questionnaire (KCCQ), or any validated
score (continuous — change score preferred over final value)

¢ Unplanned hospitalisation or visits (HF-related) (TTE; including repeat events
when reported)

o all cause unplanned hospitalisation or visits will be included if HF-related
is not reported in a study, but this will be downgraded for outcome
indirectness

Adverse events (recorded as the number of people with at least one event)

¢ Withdrawal due to drug-related adverse events (dichotomous)

o Acute kidney injury (AKI) — serum creatinine rise of = 50% over <7 days
(dichotomous)

e Hyponatraemia — serum sodium concentration < 135 mmol/L (dichotomous)

¢ Hyperkalaemia — serum potassium concentration = 5.5 mmol/L (dichotomous)

¢ Falls (dichotomous)

Timepoint: 12 months (pool all times >3 months)

e RCTs
o Published systematic reviews of RCTs

¢ Published network meta-analyses (NMAs) and individual participant data
meta-analyses (IPDs).

ACEI: Angiotensin converting enzyme inhibitor; AKI: acute kidney injury; ARB: Angiotensin receptor antagonist /
blocker; ARNI: Angiotensin receptor-neprilysin inhibitor; BB: beta-blocker; CHF: Chronic heart failure; HFmrEF:
Chronic heart failure due to left ventricular dysfunction with mildly reduced ejection fraction of 41-49%; IPD:
Individual participant data; KCCQ: Kansas City Cardiomyopathy Questionnaire; LVEF: Left ventricular ejection
fraction; MLWHF: Minnesota Living With Heart Failure; MRA: Mineralocorticoid receptor antagonist; NMA:
network meta-analysis; RCT: randomised controlled trial; TTE: Time-to-event.

Note: The thresholds for mildly reduced left ventricular ejection fraction were agreed with the committee during
scoping of the guideline and confirmed at protocol development and are consistent with the published universal
classification system (Bozkurt 2021).

1.1.3 Methods and process

This evidence review was developed using the methods and process described in
Developing NICE guidelines: the manual. Methods specific to this review question are
described in the review protocol in appendix A and the methods document (report B).

Literature search methods

The searches for the effectiveness evidence were run on 11/02/2024 and re-run on
09/01/2025. The following databases were searched: Cochrane Database of Systematic
Reviews (CDSR) (Wiley); Cochrane Central Register of Controlled Trials (CENTRAL)
(Wiley); Embase (Ovid); MEDLINE ALL (Ovid); and Epistemonikos. Limits were applied to
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remove animal studies, editorials, conference abstracts, empty registry entries and
references not published in the English language. The National Guideline Centre (NGC)
systematic review and randomised controlled trial search filters were used to limit to study
types.

The searches for the cost effectiveness evidence (economic evaluations) were run on
12/02/2024 and re-run on 04/12/2024 and 13/01/2025. The following databases were
searched: Embase (Ovid); MEDLINE ALL (Ovid); and INAHTA. Limits were applied to
remove animal studies, editorials, conference abstracts, empty registry entries and
references not published in the English language.

The searches for the cost effectiveness evidence (quality of life) were run on 25/07/2024
and re-run on 04/12/2024 and 13/01/2025. The following databases were searched: Embase
(Ovid) and MEDLINE ALL (Ovid). Limits were applied to remove animal studies, editorials,
conference abstracts, empty registry entries and references not published in the English
language.

A NICE senior information specialist (SIS) conducted the searches. The MEDLINE strategy
was quality assured by another NICE SIS. All translated search strategies were peer
reviewed to ensure their accuracy. Both procedures were adapted from the 2015 PRESS
Guideline Statement. Further details and full search strategies for each database are
provided in Appendix B.

Review methods

Chronic heart failure is defined according to the following criteria:

¢ Symptoms (such as breathlessness, ankle swelling, and fatigue) with or without signs
(such as elevated jugular venous pressure, pulmonary crackles, and peripheral oedema);
and

o Elevated natriuretic peptide levels and/or objective evidence of pulmonary or systemic
congestion on imaging (such as pleural effusions, pulmonary oedema, ascites, lung
comets); and

¢ Outpatient or stabilised after hospital admission.

However, for the purposes of this review, trials were not excluded on the basis of lacking
corroboratory evidence from natriuretic peptides or imaging as this would selectively exclude
older trials.

Declarations of interest were recorded according to NICE's conflicts of interest policy.
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1.1.4 Effectiveness evidence

Included studies

One systematic review with an individual patient data (IPD) meta-analysis (Cleland 2018)
and five randomised controlled trials (PEACE, CHARM, TOPCAT, FINEARTS-HF and
PARAGON-HF) were included in the review; these are summarised in Table 2 below.
Background information on the trials was provided by a further eight papers (Braunwald
2004, Pfeffer 1998, Pitt 2014, Swedberg 1999, Solomon 2019, Solomon 2024, Solomon
2024a and Vaduganathan 2024) and background information on the IPD meta-analysis was
provided by Kotecha 2013.

Populations

Three of the studies (FINEARTS-HF, TOPCAT and PARAGON-HF) specified prior heart-
failure hospitalisation or elevated natriuretic peptides within the trial inclusion criteria, in
accordance with the universal definition of heart failure, while the remaining 3 studies did not.
Additionally, five of the studies limited to symptomatic heart failure, while one trial (Alzahrani
2018) was in people with ischemic cardiomyopathy and mildly reduced ejection fraction
without clear evidence of symptomatic heart failure. This was included in the absence of any
directly applicable data for ACEI versus placebo, but downgraded for population indirectness.

The FINEARTS-HF trial included adults with mildly reduced or preserved ejection fraction,
but for this review only the data for the mildly reduced ejection fraction subgroup were
analysed, in accordance with the review protocol. The preserved ejection fraction subgroup
is included in review A4.

See also the study selection flow chart in Appendix C, study evidence tables in Appendix D,
forest plots in Appendix E and GRADE tables in 0.

Interventions and comparisons

One systematic review with IPD meta-analysis compared beta-blockers with placebo. The
PEACE RCT (Alzaharani 2018) compared ACE inhibitor with placebo. The CHARM RCT
compared ARB (Lund 2018) with placebo. The TOPCAT (Solomon 2016) and FINEARTS-HF
(Docherty 2024) RCTs compared MRA with placebo. No relevant clinical studies comparing
ARNI with placebo were identified. There was also no evidence identified on combinations of
these active interventions.

The only pharmacological agent versus pharmacological agent comparison identified in the
evidence was ARNI versus ARB in the PARAGON-HF trial (Solomon 2020).

The PEACE study (Alzaharani 2018) used trandolapril, which has been considered an
indirect intervention because it is an ACE inhibitor licensed for hypertension and prophylaxis
after myocardial infarction in patients with left ventricular dysfunction, rather than CHF.
Similarly, finerenone (Docherty 2024) is an MRA currently unlicensed for CHF, so this has
also been considered an indirect intervention.

Excluded studies

See the excluded studies list in Appendix J.
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1.1.5 Summary of studies included in the effectiveness evidence

Table 2: Summary of studies included in the evidence review
Intervention and
Study comparison
Beta blocker versus placebo

Cleland Beta-blockers 11 placebo-controlled trials that recruited
2018 >300 patients, with a follow-up of >6 months
[Kotecha Vs and reported on mortality.

Population

2013]

Placebo N=716 participants for subgroup with LVEF
IPD meta- 40-49%
analysis

ACEI versus placebo

Alzahrani ACEI (2mg Participants with LVEF 40-50%, aged 50
2018 trandolapril per day, years or older (pre-specified subgroup)
[Braunwald titrated to 4mg after 6
2004, months if 2mg N=2512
Pfeffer tolerated)
e Multicentre study

Background

PEACE trial treatment: Beta-
blockers 59%

Vs

Placebo

CHF: evidence reviews for HFmrEF DRAFT [June 2025]

Outcomes

¢ All-cause mortality (TTE)
e Cardiovascular mortality (TTE)

¢ Unplanned hospitalisation, heart failure-
related (cardiovascular hospitalisation)

(TTE)

Follow-up: median 1.3 years.

¢ All-cause mortality (events)
e Cardiovascular mortality (events)
e Unplanned hospitalisation or visits,

heart failure-related (hospitalisation for

non-fatal congestive heart failure)
(events)

Follow-up: mean 4.7 years

Comments

Individual patient level
meta-analysis

Outcome indirectness
for cardiovascular
hospitalisation —
broader than heart-
failure hospitalisation.

Subgroups with atrial
fibrillation and sinus
rhythm reported
separately (but pooled
in our analysis)

Outcome indirectness
—not TTE as specified
in protocol

Intervention
indirectness — ACEI
not licensed for CHF

Population
indirectness —
ischemic
cardiomyopathy and
mildly reduced ejection
fraction without clear
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Study

Intervention and
comparison

Background
treatment: Beta-
blockers 60%

Run-in period: two
weeks of 2mg
trandolapril per day
before
randomisation.

ARB versus placebo

Lund 2018

[Swedberg
1999]

CHARM

ARB (candesartan,
titrated from 4 to 8
mg/day up to the
target dose of 32 mg)

Vs
Placebo

Background
treatment: ACEI
27%, beta-blocker
58% and MRA 11%

MRA versus placebo

Docherty
2024

[Solomon
2024,
Solomon
202443,
Vaduganath
an 2024]

MRA (finerenone
maximum dose of 20
mg or 40 mg/day).

Vs

Placebo

Population Outcomes

Men or women aged 18 years or older with
symptomatic CHF according to NYHA class
1I-1V for 24 weeks before randomisation.

¢ All-cause mortality (TTE, unadjusted)

e Cardiovascular mortality (TTE,
unadjusted)

¢ Unplanned hospitalisation of visits, heart
failure-related (heart failure
hospitalisation, TTE) and recurrent heart
failure hospitalisation) (rate ratio,
unadjusted)

N=1332 for subgroup of participants with
LVEF 40-49%

Multicentre study

Follow-up: mean 2.9 years

Participants aged 240 years with CHF and
LVEF 240%, NYHA Il -1V, evidence of
structural heart disease and elevated
natriuretic peptides (NT-proBNP >300 pg/mL
(or BNP >100 pg/mL) for patients in sinus
rhythm or NT-proBNP >900 pg/mL (or BNP
>300 pg/mL) for patients in atrial fibrillation)

N=2172 for subgroup with LVEF <50%

e All-cause mortality (TTE, adjusted and
events)

e Cardiovascular mortality (TTE, adjusted
and events)

¢ Health-related quality of life [KCCQ-total
symptom score), change score,
continuous]

e Unplanned hospitalisation or visits,
heart failure-related (first worsening

CHF: evidence reviews for HFmrEF DRAFT [June 2025]
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Comments
evidence of
symptomatic heart
failure

Original CHARM study
considered spectrum
of LVEF, with HFmrEF
as subgroup.

Subgroup analysis of
FINEARTS-HF, split
by categories of LVEF

Intervention
indirectness —
finerenone not
currently licensed for
CHF
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Intervention and

Study comparison

FINEARTS- Background

HF treatment: Beta-
blocker 88%, ACEI
40%, ARB 28%,
ARNI 16%, SGLT2i
16%

Solomon MRA (spironolactone

2016 titrated to 45

[Pitt 2014]  mg/day).

TOPCAT
Vs
Placebo
Background

treatment: ACEI/ARB
88%, and beta-
blockers 78%

ARNI versus ARB

Solomon ARNI (97 mg

2020 sacubitril/103mg
[Solomon valsartan twice daily
2019] as target dose).
PARAGON-

HF Background

treatment (of total n):
MRA 24.6%; beta-
blocker 79.9%.

Population
Multi-centre study

Participants aged =50 years with at least one
sign or symptom of CHF and LVEF 245%
and had a HF hospitalisation in last year or
elevated BNP (BNP =100 pg/mL or
NTproBNP 2360 pg /mL).

N=520 for subgroup with LVEF <50% from
Solomon 2016 paper.

Multi-centre study

Participants aged =50 years with symptoms
of CHF (NYHA functional class Il to IV) and
LVEF 245%. Hospitalisation for HF within 9
months prior to enrolment or an elevated NT-
proBNP (>300 pg/ml for patients not in AF or
>900 pg/ml for patients in AF)

N=4821 randomised

CHF: evidence reviews for HFmrEF DRAFT [June 2025]
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Outcomes

heart failure events) (TTE, adjusted and
events)

o Total repeat unplanned hospitalisation
or visits, heart failure-related (total
worsening heart failure events) (rate
ratio)

o Withdrawal due to drug-related adverse
events (treatment discontinuation due to
adverse event) (events)

¢ Hyperkalaemia (events)

Follow-up: median 2.6 years
¢ All-cause mortality (TTE, adjusted)
e Cardiovascular mortality (TTE, adjusted)

¢ Unplanned hospitalisation or visits,
heart failure-related (heart failure
hospitalisation) (TTE, adjusted)

Follow-up: median 3.4 years

e Cardiovascular mortality (TTE)

¢ Unplanned hospitalisation of visits, heart
failure-related (heart failure
hospitalisation) (TTE)

Follow-up: median 35 months

Comments

Data from PARAGON-
HF and PARADIGM-
HF combined in this

analysis. However,

note that the eligibility

criteria for

PARADIGM-HF mean

that this subgroup data

must come from
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Intervention and

Study comparison Population Outcomes Comments
n=730 total for subgroup >40% to 50% LVEF PARAGON-HF so
Vs (reported in Solomon 2020 paper) ARNI vs ARB.
ARB (160mg Multi-centre study Background treatment
valsartan twice daily) with ACEI or ARB
(86%) before entry into
Back d the trial was
ackgroun discontinued before
treatment (of total n): run-in period
MRA 27.1%; beta- '

blocker 79.5%.

ACEI: Angiotensin converting enzyme inhibitor; AF: Atrial fibrillation; ARB: Angiotensin receptor antagonist / blocker; ARNI: Angiotensin receptor-neprilysin inhibitor; BNP: B-
type natriuretic peptides; CHF: Chronic heart failure; HFmrEF: Chronic heart failure due to left ventricular dysfunction with mildly reduced ejection fraction of 41-49%,; IPD:
Individual participant data; KCCQ: Kansas City Cardiomyopathy Questionnaire; LVEF: Left ventricular ejection fraction; MRA: Mineralocorticoid receptor antagonist; NT-
proBNP: N-terminal pro-B-type natriuretic peptide level; NYHA: New York Health Association; SGLT2i: Sodium-glucose co-transporter 2 inhibitors; TTE: Time-to-event.

Note: Background treatment per arm for the relevant subgroup was not reported in most studies so background treatment for the total subgroup or total n (whole study) reported
instead.

See Appendix D for full evidence tables.

CHF: evidence reviews for HFmrEF DRAFT [June 2025]
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1.1.6 Summary of the effectiveness evidence

Table 3: Clinical evidence summary: Beta-blockers versus placebo

All-cause mortality ®dO0O HRO0.79 Not estimable
(11 RCTsinanIPD Low2® (0.51to
meta-analysis) 1.23)
Follow-up: 1.3
years
Cardiovascular 716 &dO0O HRO0.60 Not estimable
mortality (11 RCTsinan IPD LowaP (0.35to
meta-analysis) 1.04)
Follow-up: 1.3
years
Unplanned 709 &OO00O HRO0.98 Not estimable
hospitalisation, HF- (11 RCTsinan IPD Very (0.73 to
related meta-analysis) lowab 1.33)
(card.iov_asc.ular Follow-up: 1.3
hospitalisation) years

ClI: confidence interval; HF: Heart failure; IPD: Individual participant data;, HR: Hazard ratio; RCT: Randomised
controlled trial

a. Downgraded by 1 increment for risk of bias because of some concerns about identification of all relevant trials
(no clear search strategy reported or available, and no flowchart to show assessment of papers against inclusion
criteria).

b. Downgraded by 1 increment if the confidence interval crossed one MID or by 2 increments if the confidence
interval crossed both MIDs (default MIDs=0.8 and 1.25 for dichotomous and time-to-event outcomes).

Table 4: Clinical evidence summary: ACEI versus placebo

All-cause mortality 2512 ®OO0O RRO0.76 106 per 25 fewer per

(1 RCT) Follow-  Very (0.60 to 0.98) 1,000 1,000

up: mean 4.7 lowaP (42 fewer to 2

years fewer)
Cardiovascular 2512 ®OO0O RR0.80 53 per 11 fewer per
mortality (1 RCT) Very (0.56 to 1.14) 1,000 1,000

Follow-up: mean low?? (23 fewer to 7

4.7 years more)
Unplanned 2512 OO0 RRO0.93 40 per 3 fewer per 1,000
hospitalisation or (1 RCT) Follow-  Very (0.63 t0 1.38) 1,000 (15 fewer to 15
visits, HF-related up: mean 4.7 lowaP more)

(hospitalisation for years

nonfatal congestive

heart failure)
ACEI; Angiotensin converting enzyme inhibitor; Cl: confidence interval; HF: Heart failure; IPD: Individual
participant data; RCT: Randomised controlled trial; RR: Relative risk
a. Downgraded by 2 increments for indirectness: intervention indirectness due to the licenced indication being
hypertension not CHF; outcome indirectness due to the outcome not being TTE as specified in the protocol;
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population indirectness because the population included people with ischemic cardiomyopathy and mildly reduced
ejection fraction without clear evidence of symptomatic heart failure.

b. Downgraded by 1 increment if the confidence interval crossed one MID or by 2 increments if the confidence
interval crossed both MIDs (default MIDs=0.8 and 1.25 for dichotomous and time-to-event outcomes).

Table 5: Clinical evidence summary: ARB versus placebo

All-cause mortality 1332 evO0O HR 0.79 60 per 1000 12 fewer per 1000
(1 RCT) Lowa. b (0.60-1.04) person years person years®
Follow-up:
mean 2.9
years
Cardiovascular 1332 ®eO0O HRO0.81 48 per 1000 9 fewer per 1000
mortality (1 RCT) Lowab (0.60-1.11) person years person years®
Follow-up:
mean 2.9
years
Unplanned 1332 ®eO0O HRO0.72 71 per 1000 20 fewer per 1000
hospitalisation or (1 RCT) Lowab (0.55-0.95) person years person years®
visits, HF-related Follow-up:
(heart failure mean 2.9
hospitalisation) years
Repeat unplanned 1332 S1e15]@) Rate ratio 141 per 64 fewer per 1000
hospitalisation or (1 RCT) Moderate? 0.48 1000 person  person years®
visits, HF-related Follow-up: (0.33-0.70) years
(recurrent heart mean 2.9
failure years

hospitalisation)
ARB: Angiotensin receptor antagonist / blocker; Cl: confidence interval; HF: Heart failure; HR: Hazard ratio; RCT:
Randomised controlled trial
a. Downgraded by 1 increment for risk of bias because of some concerns about reporting of randomisation
method and not able to assess baseline characteristics.
b. Downgraded by 1 increment if the confidence interval crossed one MID or by 2 increments if the confidence
interval crossed both MIDs (default MIDs=0.8 and 1.25 for dichotomous and time-to-event outcomes).
c. Absolute effect calculated from rate per 100 person years reported in the paper (not possible to estimate the
variance).

Table 6: Clinical evidence summary: MRA versus placebo

2692
(2 RCTSs)
All-cause mortality (HR) © OloW-UP: 3960 OO 1Rt .
g range 2.6 Ioweryc (0.76 to 1.09) Not estimable
years to 3.4
years
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All-cause mortality
(dichotomous)

Cardiovascular
mortality (HR)

Cardiovascular
mortality
(dichotomous)

Health-related quality
of life (KCCQ-TSS
change score;
adjusted)

Scale: 0 to 100, higher
scores better

Unplanned
hospitalisation or visits,
HF-related (first
worsening heart failure
events; HR)

Unplanned
hospitalisation or visits,
HF-related (first
unplanned
hospitalisation or visit -
HF related;
dichotomous)

Repeat unplanned
hospitalisation or visits,
HF-related (total
number of worsening
heart failure events;
rate ratio)

2172

(1 RCT)
Follow-up:
median 32
months

2692

(2 RCTs)
Follow-up:
range 2.6
years to 3.4
years

2172

(1 RCT)
Follow-up:
median 32
months

2172

(1 RCT)
Follow-up:
mean 12
months

2692

(2 RCTs)
Follow-up:
range 2.6
years to 3.4
years

2172

(1 RCT)
Follow-up:
median 32
months

2172

(1 RCT)
Follow-up:
median 32
months

®000
Very
lowac.d

®O00
Very
lowab.c

®000
Very
lowa.cd

®000O

Lowa.p

®O00O
Very
lowab.c

®O00
Very
lowac.d

®O00
Very
lowab-e
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RR 0.94
(0.79 to 1.13)

HR 0.81
(0.64 to 1.02)

RR 0.85
(0.67 to 1.10)

HR 0.77
(0.64 to 0.93)

RR 0.79
(0.66 to 0.94)

Rate ratio 0.83

(0.65 to 1.05)

186 per
1,000

Not estimable

110 per
1,000

The mean
health-
related
quality of life
(KCCQ-TSS
change
score;
adjusted)
was 6.78

Not estimable

203 per
1,000

14.6 (12.5 to
17.0) per 100
person
years®

11 fewer
per 1,000
(39 fewer
to 24 more)

17 fewer
per 1,000
(36 fewer
to 11 more)

MD 1.39
higher
(0.19 lower
to 2.97
higher)

43 fewer
per 1,000
(69 fewer
to 12
fewer)

2.8 less
per 100
person
years

Chronic Heart Failure: Evidence review for pharmacological therapy for heart failure with
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Withdrawal due to

drug-related adverse (211 7R%T) o000 1 more per
events (treatment . RR 1.02 1,000
. h . Follow-up: Very 28 per 1,000
discontinuationdue to i35 lowab.e (0.62 to 1.67) (11 fewer
adverse event; to 19 more)
: months
dichotomous)
(210 gRscT) 78 more
Hyperkalaemia . &dO0O RR2.05 per 1,000
(dichotomous) ;c::;\;vnu;z. Lowab (1.58 to 2.65) o e 108 (43 more to
122 more)
months

ClI: confidence interval; HF: Heart failure; HR: Hazard ratio; KCCQ: Kansas City Cardiomyopathy Questionnaire
total symptom score; MRA: Mineralocorticoid receptor antagonist; RCT: Randomised controlled trial; RR: Relative
risk

a. Downgraded by 1 increment because of some concerns about risk of bias (protocol deviations in subgroup
definitions of LVEF categories)

b. Downgraded by 2 increments for indirectness of intervention (finerenone not licensed for CHF) and outcome
(dichotomous, not time-to-event).

c¢. Downgraded by imprecision by 1 increment if the 95% confidence interval crosses one MID and 2 increments if
the 95% confidence interval crosses both MIDs (0.8 and 1.25 for dichotomous and time-to-event outcomes;
KCCQ TSS MID is 5).

d. Downgraded by 1 increment for intervention indirectness (finerenone not licensed for CHF).

e. Absolute effect calculated from rate per 100 person years reported in the paper (not possible to estimate the
variance).

Table 7: Clinical evidence summary: ARNI versus ARB

Cardiovascular ®eO0O HRO0.98 Not estimable
mortality (1 RCT) Low? (0.66 to 1.46)
Follow-up:
median 35
months
Unplanned 730 ®®®0O  Rate ratio Not estimable
hospitalisation or (1 RCT) Moderate 0.73
visits, HF-related Follow-up: € (0.50 to 1.07)
(total heart failure median 35
hospitalisations) months

ARB: Angiotensin receptor antagonist / blocker; ARNI: Angiotensin receptor-neprilysin inhibitor; Cl: confidence
interval; HF: Heart failure; HR: Hazard ratio; RCT: Randomised controlled

a. Downgraded by 1 increment if the confidence interval crossed one MID or by 2 increments if the confidence
interval crossed both MIDs (default MIDs=0.8 and 1.25 for dichotomous and time-to-event outcomes).

See Appendix F for full GRADE tables.
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1.1.7 Economic evidence

A single search was performed to identify economic evaluations of relevance to any of the
questions in this guideline update that had been published since the last guideline. See the
health economic review protocol in Appendix A and the literature search strategy in Appendix
B. Further studies were sought through bibliography searching. A further 15 studies included
previously in the guideline were re-assessed for applicability and quality.

Included studies

No health economic studies were included.

Excluded studies

Ten economic studies relating to this review question were identified but were excluded due
to incorrect comparator and interventions. See Appendix JJ.2 for a list of excluded economic
studies, with reason for exclusion.

See also the health economic study selection flow chart in Appendix G.
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1.1.8 Summary of included economic evidence

No economic evidence was included.
1.1.9 Economic model

ARNI compared with ARB

A simple economic model was developed for this review question comparing ARNI versus ARB in people with mildly reduced EF. Health outcomes
were valued in terms of quality adjusted life years (QALY's) estimated by weighting the years of life with a quality of life (utility) score, and the
results were presented using incremental cost-effectiveness ratios (ICERs) that express the cost per QALY gained.

The cohort Markov model was developed with a cycle length of 3 months and a 3-year time horizon based on the duration of the PARAGON-HF
clinical trial. All parameters related to treatment effect were taken from the PARGAGON-HF trial, restricted to the mildly reduced population where
possible. However, for the hospitalisation baseline rates, data from the entire trial population was used as a stratification was not possible. The
hazard ratio (HR) associated with mortality for ARNI compared with ARB was very close to 1 (HR: 0.98 (0.66 to 1.46)), so the committee
concluded that there was no statistically significant effect on mortality. For this reason, the committee agreed that a shorter time horizon, based on
the PARAGON-HF clinical trial, was appropriate to capture the benefits associated with both treatments. The model includes two health states
alive and dead and included costs associated with treatment, titration, monitoring, hospitalisations and management of adverse events. QALYs
were accrued by weighting the time spent in the alive state by the corresponding utility value for that state adjusted for the utility losses (disutilities)
due to hospitalisations and adverse events associated with treatment. An annual utility decrement was also assumed. The analysis was conducted
from the perspective of the NHS and Personal Social Services (PSS) in England.

All costs and QALYs were discounted at a rate of 3.5% per year in line with the NICE reference case. See Table 8 for the full list of parameters
included within the economic model.

Table 8: model parameters

Parameter Value Reference

Baseline rates

Annual mortality rate with ARB 0.032 Solomon et al 2020

Annual HF hospitalisation rate with ARB 0.139 PARAGON-HF, Solomon et al 2019

Treatment effect

Chronic Heart Failure: Evidence review for pharmacological therapy for heart failure with
mildly reduced left ventricular ejection fraction [June 2025]
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Parameter

ARNI treatment effect — all-cause mortality
ARNI treatment effect — HF hospitalisation
Adverse events

ARB — Hyperkalaemia 3-montly rate

ARB — Acute Kidney injury 3-montly rate
ARB — Hypotension 3-montly rate

ARB — UTlI rate 3-montly rate

ARNI — Hyperkalaemia 3-montly rate
ARNI — Acute Kidney injury 3-montly rate
ARNI — Hypotension 3-montly rate

ARNI — UTI rate 3-montly rate

Unit costs

ARB treatment

ARNI treatment

ARB initiation and titration

ARN!I initiation and titration

Heart failure hospitalisation

Hyperkalaemia

Value
HR: 1
HR: 0.73

0.002
0.004
0.002
0.002
0.001
0.003
0.002
0.002

£5.17
£298.59

£270.76

£265.98

£2,889

£151.24

Reference
Assumption based on Solomon et al 2020
Solomon et al 2020

PARAGON-HF, Solomon et al 2019
PARAGON-HF, Solomon et al 2019
PARAGON-HF, Solomon et al 2019
PARAGON-HF, Solomon et al 2019
PARAGON-HF, Solomon et al 2019
PARAGON-HF, Solomon et al 2019
PARAGON-HF, Solomon et al 2019
PARAGON-HF, Solomon et al 2019

NHS drug tariff and prescription cost analysis 2023/24
NHS drug tariff and prescription cost analysis 2023/24

PSSRU 2023, assuming GP initiation and 5 further titration
visits with a Band 7 nurse, a blood test for renal function is
assumed at every titration visit (NHS cost collection
2023/2024 weighted average of clinical biochemistry DAPS
PATHO04)

PSSRU 2023, assuming specialist initiation and two further
visits with a band 7 nurse, a blood test for renal function is
assumed at every titration visit (NHS cost collection
2023/2024 weighted average of clinical biochemistry DAPS
PATHO04)

NHS cost collection 2023/2024. EB30A-E weighted average
of long and short stay heart failure hospitalisation with and
without complications

PSSRU 2023, McMurray et al 2018 two additional GP visits
and a blood test

Chronic Heart Failure: Evidence review for pharmacological therapy for heart failure with

mildly reduced left ventricular ejection fraction [June 2025]
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Acute Kidney injury £3,080.83 NHS cost collection 2023/2024, Tafazolli et al 2023 weighted
average of long and short stay LAO7H, LA0O7J-N, LAO7P
acute kidney injury

Hypotension £176.20 NHS cost collection 2023/2024
McMurray et al 2018 (UK clinical opinion)
UTI £74.10 PSSRU 2023, Committee feedback 15 minutes GP
appointment
Quality of life
ARB — EQ-5D at 8 months -0.014 PARAGON-HF, Chandra et al 2022
ARNI — EQ-5D at 8 months -0.005 PARAGON-HF, Chandra et al 2022
Annual utility decrement 0.008 NICE TA388 PARADIGM-HF
Hyperkalaemia utility decrement 0 Assumed aligns with Tafazolli et al 2023
Acute Kidney injury utility decrement 0.010 Tafazolli et al 2023, Emperor reduced clinical trial
Hypotension utility decrement 0.025 Tafazolli et al 2023, Emperor reduced clinical trial
UT] utility decrement 0 Tafazolli et al 2023, Sullivan et al 2016
Hospitalisation utility decrement 0.019 NICE TA773

ARB: Angiotensin receptor antagonist / blocker; ARNI: Angiotensin receptor-neprilysin inhibitor; EQ-5D: EuroQol-5 dimensions GP: General practitioner, HF: Heart failure; UTI:
Urinary tract infection

The results found ARNI compared with ARB to have an ICER of £119,451 per QALY which is not considered cost effective at NICE’s £20,000 per
QALY gained threshold (Table 9). The committee anticipated that it was unlikely that ARNI could become cost effective even if further scenarios
were tested or the time horizon increased.

Table 9: HFmrEF model results

ARB £1,749 1.898 1.811
ARNI £4,386 1.921 £2,637 0. 022 £1 19,191 1.701
QALY: quality adjusted life year; ICER: incremental cost effectiveness ration, NHB: net health benefit

Chronic Heart Failure: Evidence review for pharmacological therapy for heart failure with
mildly reduced left ventricular ejection fraction [June 2025]
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ACE inhibitors, ARB, beta-blockers and MRAs compared with no treatment

This area was not prioritised for new cost-effectiveness analysis. However, the guideline model used to evaluate medicines for heart failure with
reduced ejection fraction was adapted to inform this question as sensitivity analyses. Model parameters unique to mildly reduced ejection fraction
analysis can be found in Table 10. For other methods and parameters see Supplement D1: Economic analysis report for chronic heart failure with

AaArwWN

»

reduced ejection fraction.

Table 10: Key model parameters

Parameter Value
All-cause mortality — Baseline rate per year —0-
0.060
5 years
All-cause mortality — Hazard ratio (BB vs no
s 0.79
medicine) — all years
All-cause mortality — Risk ratio (ACEI vs no
s 0.76
medicine) — all years
All-cause mortality — Hazard ratio (ARB vs no 0.79
medicine) — all years '
All-cause mortality — Hazard ratio (MRA vs no 0.91
medicine) — all years '
Utility gain Zero
Hospitalisation for heart failure — Baseline rate -
0.071
0-5 years
Hospitalisation for heart failure - Hazard ratio
o 0.98
(BB vs no medicine) — all years
Hospitalisation for heart failure — Risk ratio 093
ACEI vs no medicine) — all years ’
Hospitalisation for heart failure - Hazard ratio 0.72
(ARB vs no medicine) — all years '
Hospitalisation for heart failure - Hazard ratio 0.79
(MRA vs no medicine) — all years ’
Cost per year (BB) £12.50
Cost per year (ACEI) £21.86
Cost per year (ARB) £20.69

Chronic Heart Failure: Evidence review for pharmacological therapy for heart failure with

mildly reduced left ventricular ejection fraction [June 2025]

Source

Guideline review (ARB vs placebo) — See Table 5

Guideline review — see Table 3

Guideline review — see Table 4
Guideline review — see Table 5
Guideline review — see Table 6

Assumed for simplicity but likely to be some improvement

Guideline review (ARB vs placebo) — See Table 5

Guideline review — see Table 3

Guideline review — see Table 4
Guideline review — see Table 5
Guideline review — see Table 6

NHS drug tariff — see Table 15
NHS drug tariff — see Table 15
NHS drug tariff — see Table 15
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Cost per year (spironolactone) £38.35 NHS drug tariff — see Table 15

1 GP visit Expert opinion — see Table 15

Visits for initiation and titration BB 4 GP nurse visits

Visits for initiation and titration ACE 1GPvisit Expert opinion —see Table 15
5 GP nurse visits
Visits for initiation and titration ARB 1GP VISIt. . Expert opinion — see Table 15
5 GP nurse visits
- o o 1 GP visit .
Visits for initiation and titration MRA . Expert opinion — see Table 15
2 GP nurse visits
Additional follow-up visits per year Zero Expert opinion
Treatment escalation per year zero Assumed
Adverse events for BB, ACEI, ARB Zero Assumed zero due to lack of data

ACEI: Angiotensin converting enzyme inhibitor; ARB: Angiotensin receptor antagonist / blocker; BB: Beta-blocker; GP: General practitioner, MRA: Mineralocorticoid receptor
antagonist;

Even assuming no gain in quality of life, the model suggests all treatments (beta-blockers, ACE inhibitors, ARBs and spironolactone) are likely to
be highly cost-effective (see Table 11 and Table 12). It should be noted however that the ICERs associated with beta-blockers, ACE inhibitors and
ARBs are an underestimate as they do not account for adverse events.

Table 11: Cost-effectiveness of beta-blockers, ACE inhibitors and ARB compared with no medicine for people with heart failure and
mildly reduced ejection fraction

No medicine £2,552 5.789 5.661
BB £3,144 6.406 £592 0.616 £961 6.248
ACEI £3,213 6.517 £661 0.728 £909 6.356
ARB £2,784 6.409 £232 0.620 £375 6.269

ACEI: Angiotensin converting enzyme inhibitor; ARB: Angiotensin receptor antagonist / blocker; BB: Beta-blocker ICER: Incremental cost-effectiveness ratio; QALY=quality-
adjusted life-year

Chronic Heart Failure: Evidence review for pharmacological therapy for heart failure with
mildly reduced left ventricular ejection fraction [June 2025]
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Table 12: Cost-effectiveness of MRAs compared with no medicine for people with heart failure and mildly reduced ejection fraction

No medicine £5,144 5.784 5.527
Spironalactone £7,439 6.028 £2,295 0.244 £9,412 5.656

ICER: Incremental cost-effectiveness ratio; MRA: Mineralocorticoid receptor antagonist; QALY=quality-adjusted life-year

Chronic Heart Failure: Evidence review for pharmacological therapy for heart failure with

mildly reduced left ventricular ejection fraction [June 2025]
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1.1.10 Unit costs

Relevant unit costs are provided below to aid consideration of cost effectiveness.

Table 13: Unit cost of selected medicines — NHS drug tariff (28" March 2025)

ACEI Enalapril £0.90 £23.48 Initially 2.5mg once daily, increased if Heart failure 4.13%
maleate tolerated to 10-20mg twice daily,
dose to be increased gradually over
2-4 weeks
ACEI Ramipril 28 £0.79 2 £20.61 Initially 1.25mg once daily, increased = Symptomatic heart failure 63.91%
if tolerated to 10mg daily in 1-2 (adjunct) (under close

divided doses, daily dose preferably medical supervision)
taken in 2 divided doses, increase

dose gradually at intervals of 1-2

weeks

ACEI Lisinopril 28 £2.16 1 £28.18 Initially 2.5mg once daily; increased Heart failure (adjunct) (under 22.23%
in steps of up to 10mg at least every  close medical supervision)
2 weeks; maximum 35mg per day

ACEI Perindopril- 30 £1.23 1 £14.98 Initially 2mg once daily for at least 2 Heart failure (adjunct) (under 9.73%
erbumine weeks, dose to be taken in the close medical supervision)
morning, then increased if tolerated
to 4mg once daily

ARB Candesartan 28 £1.24 1 £16.18 Initially 4mg once daily, increased to  [Off-label For HFmrEF.] 17.53%
cilexetil up to 32mg once daily, dose to be Heart failure with impaired
increased at intervals of at least 2 left ventricular systolic

weeks to 'target’ dose of 32mg once  function when ACE inhibitors
daily or to maximum tolerated dose are not tolerated
Heart failure with impaired
left ventricular systolic
function in conjunction with

Chronic Heart Failure: Evidence review for pharmacological therapy for heart failure with
mildly reduced left ventricular ejection fraction [June 2025]
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an ACE inhibitor (under
expert supervision)
ARB Losartan 28 £1.66 1 £21.65 Initially 12.5mg once daily, increased  Chronic heart failure when 82.47%
if tolerated to up to 150mg once ACE inhibitors are unsuitable
daily, doses to be increased at or contra-indicated
weekly intervals
BB Bisoprolol 28 £0.68 1 £8.87 Initially 1.25mg once daily for 1 week, Adjunct in heart failure 91.26%
fumarate dose to be taken in the morning, then
increased if tolerated to 2.5mg once
daily for 1 week, then increased if
tolerated to 3.75mg once daily for 1
week, then increased if tolerated to
5mg once daily for 4 weeks, then
increased if tolerated to 7.5mg once
daily for 4 weeks, then increased if
tolerated to 10mg once daily
BB Carvedilol 28 £1.16 2 £30.26 Initially 12.5mg twice daily for 2 days, Adjunct to diuretics, digoxin,  8.21%
then increased to 25mg twice daily or ACE inhibitors in
symptomatic chronic heart
failure
BB Nebivolol 28 £27.75 1 £361.99 Initially 1.25 mg once daily for 1-2 Adjunct in stable mild to 0.53%
weeks, then increased if tolerated to  moderate heart failure
2.5mg once daily for 1-2 weeks, then
increased if tolerated to 5mg once
daily for 1-2 weeks, then increased if
tolerated to 10mg once daily
MRA Eplerenone 28 £3.96 1 £51.66 Initially 25mg daily, then increased to  [Off-label For HFmrEF.]
50mg daily, increased within 4 weeks  Adjunct in stable patients
of initial treatment with left ventricular ejection

fraction <40% with evidence
of heart failure, following
myocardial infarction (start
therapy within 3—14 days of

Chronic Heart Failure: Evidence review for pharmacological therapy for heart failure with
mildly reduced left ventricular ejection fraction [June 2025]
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MRA Spironolactone 28

MRA Finerenone 28

ARNI Sacubitril with 56
valsartan

ARNI Sacubitril with 56
valsartan

SGLT2i Dapagliflozin 28

SGLT2i Empagliflozin 28

£2.94

£36.68

£91.56

£91.56

£36.59

£36.59

1

£38.35

£956.96

£1,194.37

£1,194.37

£477.30

£477.30

Initially 25mg once daily, then
adjusted according to response to
50mg once daily

20mg once daily (CKD), 20mg or
40mg daily FINEARTS-HF trial
dosage, cost based on 40mg

Initially 24/26mg twice daily for 3-4
weeks, increased if tolerated to
49/51mg twice daily for 3-4 weeks,
then increased if tolerated to
97/103mg twice daily

Initially 49/51mg twice daily for 2-4
weeks, increased if tolerated to
97/103mg twice daily, consider a
starting dose of 24/26mg if systolic
blood pressure less than 110mmHg

10mg once daily

10mg once daily

Chronic Heart Failure: Evidence review for pharmacological therapy for heart failure with
mildly reduced left ventricular ejection fraction [June 2025]
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event). Adjunct in chronic
mild heart failure with left
ventricular ejection fraction
<30%

Moderate to severe heart
failure (adjunct)

[Off-label for heart failure]
Chronic kidney disease
(stage 3 and 4 with
albuminuria) associated with
type 2 diabetes

[Off-label For HFmrEF.]
Symptomatic chronic heart
failure with reduced ejection
fraction (in patients not
currently taking an ACE
inhibitor or angiotensin I
receptor antagonist, or
stabilised on low doses of
either of these agents)

[Off-label For HFmrEF.]
Symptomatic chronic heart
failure with reduced ejection
fraction (in patients currently
stabilised on an ACE inhibitor
or angiotensin |l receptor
antagonist)

Symptomatic chronic heart
failure

Symptomatic chronic heart
failure
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ACE: Angiotensin converting enzyme; ARB: Angiotensin receptor antagonist / blocker; ARNI: Angiotensin receptor-neprilysin inhibitor; BB: Beta-blocker; MRA: Mineralocorticoid
receptor antagonist; SGLT2i: Sodium-glucose co-transporter 2 inhibitor

In the absence of economic evidence and given the differences in resource use for titration between treatments, the resource use associated with
titration and one year of treatment was estimated to inform potential resource implications of any recommendation to be taken into consideration.
The committee provided feedback on the expected resource use for treatment titration for each medicine to support the estimation of annual
treatment costs. Data on resource use during the titration phase were collected from three GPs and four nurses. The total annual costs of
treatments based on the mode (most common response), minimum and maximum number of visits reported are presented in Table 14.

It was assumed that:
o SGLT2 inhibitors and ARNI are initiated at a cardiology outpatient appointment at a cost of £186 (NHS National cost collection 2023/24)

e Other medicines can be initiated by a GP (assuming a duration of 15 minutes) at a cost of £74.10 (PSSRU 2023)
o All other visits are by a Band 7 nurse assuming a cost of £37 based on a 30-minute visit (PSSRU 2023, Section 9.2)

In addition to the costs presented below, it was anticipated that tests for renal function and electrolytes would be undertaken for all treatments at
baseline, after initiation and after each dose increase. These tests would then be repeated every 6 months, or every 3 months for people with
chronic kidney disease (CKD), following treatment initiation and each subsequent dose increase.

Table 14: Annual costs associated with treatment and titration

Cost per Total number of visits for Total cost of visits Total annual costs

Drug year at initiation and titration Mode (minimum, maximum) Mode (minimum, maximum)
class Drug name max dose Mode (minimum, maximum)

ACEI Enalapril maleate £23.48 6 (3, 10) £259 (£148, £407) £282 (£171, £430)
ACEI Ramipril £20.61 6 (3, 10) £259 (£148, £407) £280 (£169, £428)
ACEI Lisinopril £28.18 6 (3, 10) £259 (£148, £407) £287 (£176, £435)
ACEI Perindopril-erbumine £14.98 6 (3, 10) £259 (£148, £407) £274 (£163, £422)
ARB Candesartan cilexetil £16.18 6 (4, 10) £259 (£185, £407) £275 (£201, £423)
ARB Losartan £21.65 6 (4, 10) £259 (£185, £407) £281 (£207, £429)
BB Bisoprolol fumarate £8.87 5 (4, 5) £222 (£185, £222) £231 (£194, £231)
BB Carvedilol £30.26 5(4,5) £222 (£185, £222) £252 (£215, £252)
BB Nebivolol £361.99 5(4,5) £222 (£185, £222) £584 (£547, £584)

Chronic Heart Failure: Evidence review for pharmacological therapy for heart failure with
mildly reduced left ventricular ejection fraction [June 2025]
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Eplerenone £51.66 3(2,3) £148 (£111, £148) £200 (£163, £200)
MRA Spironolactone £38.35 3(2,3) £148 (£111, £148) £186 (£149, £186)
MRA Finerenone £956.96 3(2,3) £148 (£111, £148) £1105 (£1068, £1105)
ARNI Sacubitril with valsartan  £1,194.37 3(3,4) £260 (£260, £297) £1454 (£1454, £1491)
SGLT2 Dapagliflozin £477.30 2(1,2) £223 (£186, £223) £700 (£663, £700)
SGLT2 Empagliflozin £477.30 2(1,2) £223 (£186, £223) £700 (£663, £700)

ACEI: Angiotensin converting enzyme inhibitor; ARB: Angiotensin receptor antagonist / blocker; ARNI: Angiotensin receptor-neprilysin inhibitor; BB: Beta-blocker; MRA:
Mineralocorticoid receptor antagonist; SGLT2i: Sodium-glucose co-transporter 2 inhibitor

Table 15: Weighted average by treatment class

ACEI £21.86 6 (3, 10) £259 (£148, £407) £281 (£170, £429)
ARB £20.69 6 (4, 10) £259 (£185, £407) £280 (£206, £428)
BB £12.50 5 (4, 5) £222 (£185, £222) £235 (£198, £235)
ACE, BB and MRA (spironolactone) £72.72 6 (3, 10) £259 (£148, £407) £332 (£221, £480)
AR!3 (losartan), BB and MRA £71 55 6 (4, 10)

(sp|rono|actone) £259 (£185, £407) £331 (£257, £479)
ACEIl and SGLT2i £499.17 6 (3, 10) £371 (£260, £519) £870 (£759, £1018)

ACEI: Angiotensin converting enzyme inhibitor; ARB: Angiotensin receptor antagonist / blocker; BB: Beta-blocker; MRA: Mineralocorticoid receptor antagonist; SGLT2i: Sodium-
glucose co-transporter 2 inhibitor

Chronic Heart Failure: Evidence review for pharmacological therapy for heart failure with
mildly reduced left ventricular ejection fraction [June 2025]
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1.1.11 The committee’s discussion and interpretation of the evidence

1.1.11.1 The outcomes that matter most

The committee considered the outcomes of all-cause mortality, cardiovascular mortality,
health-related quality of life, unplanned hospitalisations or visits (HF-related) and specific
adverse events: withdrawal due to drug-related adverse events, acute kidney injury,
hyponatraemia, hyperkalaemia and falls. For the purposes of decision making, all outcomes
were rated as critical. For this review there was no outcome data for some of the specific
adverse events of interest: acute kidney injury, hyponatraemia and falls.

All-cause mortality, cardiovascular mortality and unplanned hospitalisations or visits (HF-
related) were each preferred as time-to-event outcomes. However, the dichotmous data for
these were also included, but downgraded for indirectness.

In some cases, reporting of effect sizes in the papers did not allow the calculation of
anticipated absolute effects, for example when overall event rates were reported for a total
subgroup (not per treatment group) or event rates were presented per 100 person years. In
such instances the committee used the relative effects (hazard ratios) to inform their
decision-making.

1.1.11.2 The quality of the evidence

Five comparisons were presented in the evidence, with four medicine classes compared with
a placebo comparator (beta-blocker, ACE inhibitor, ARB and MRA), and a single between-
medicine class comparison between ARNI and ARB. One study contributed to the evidence
for each of the following comparisons: beta-blockers versus placebo; ACEI versus placebo;
ARB versus placebo; and ARNI versus ARB. This comprised a total of three RCTs and one
IPD meta-analysis. For the comparison of MRAs versus placebo, evidence was available
from two RCTs; this is the only comparison where pooling of the data was conducted.

The findings in this evidence review are based on prespecified or post hoc subgroups of
larger trials (and an IPD) that investigated pharmacological treatment for patients with a
wider range of LVEF. In each case, a population subgroup was identified that met the study
protocol definition of heart failure with mildly reduced ejection fraction (HFmrEF).
Accordingly, the sample size of studies contributing evidence was often considerably smaller
than that from the main trials. The committee discussed the appropriateness of using data
from older trials, as patient context or care could have changed over time, but overall
considered any changes to be minimal and so agreed that it was still appropriate to use such
evidence.

Using GRADE criteria, the certainty of the evidence for all outcomes ranged from very low to
moderate. Overall, evidence was downgraded most often for imprecision, which is to be
expected with single studies using data from a smaller population subgroup. In some
instances, downgrading also took account of outcome, population and intervention
indirectness, and some concerns about risk of bias.

Evidence for outcomes for the comparison of beta-blockers versus placebo ranged from very
low to low certainty due to some concerns about risk of bias of the IPD meta-analysis and
imprecision. Evidence for all outcomes for the comparison of ACE inhibitor versus placebo
were assessed as very low certainty. This is because of downgrading for population,
outcome and intervention indirectness and for imprecision. For the comparison of ARB
versus placebo, the certainty of the evidence was low to moderate. Downgrading was done
to account for issues with risk of bias and imprecision. For the comparison of MRA versus
placebo, the certainty of evidence was very low to low; downgrading was done to account for
issues with risk of bias, imprecision and indirectness. For the comparison of ARNI versus
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ARB, certainty of evidence was low to moderate, with downgrading taking place due to
imprecision only.

The committee commented on concerns about the quality of evidence from the TOPCAT trial
as issues have been previously noted about substantial regional differences in patients
recruited in the Russia/Georgia region, amongst whom there were very few patients admitted
to hospital, raising concerns about whether they truly had heart failure. To address this,
separate analyses using TOPCAT data from the Americas region only were also presented
to the committee to inform their discussions. Pooled estimates based on TOPCAT Americas
data (instead of all TOPCAT data for HFmrEF participants) together with FINEARTS-HF, did
not substantially change the pooled estimate of effects on mortality and hospitalisation.
However, the size of the subgroup of TOPCAT Americas data for HFmrEF participants was
very small and therefore unreliable so has not been formally presented in the evidence
review.

With an absence of current NICE recommendations on pharmacological treatment for
patients with HFmrEF, the committee considered it important to make recommendations to
address this gap. Although evidence from some of the trials had a small sample size and
some uncertainty, the consistency in beneficial effects across outcomes supported decision
making.

1.1.11.3 Benefits and harms
Beta-blocker vs placebo

Evidence for this comparison came from an IPD meta-analysis and did not enable absolute
effects to be calculated. However, all HRs were <1 suggesting some benefit of beta-blockers
on all-cause mortality (HR: 0.79, 95%CI 0.51 to 1.23), and cardiovascular mortality (HR:
0.60, 95%CI 0.35 to 1.04); however, the effect size for and unplanned hospitalisation (HF-
related) was very small (HR: 0.98, 95%CI 0.73- 1.33). This pattern is consistent with the
committee’s observations in clinical practice, but the uncertainty in the estimates was noted.

The IPD meta-analysis reported results for participants with sinus rhythm and atrial fibrillation
separately but these were pooled in our analyses as atrial fibrillation was not a pre-specified
subgroup of interest in the protocol. However, the subgroups of participants with sinus
rhythm and atrial fibrillation are visible in the forest plots because this data was extracted
from the paper. The committee discussed the subgroups of participants with sinus rhythm
and atrial fibrillation and concluded that the beneficial effect on mortality is more convincing
in those with sinus rhythm, albeit that the atrial fibrillation group had a smaller sample size.
The committee considered that the differential effects of beta-blockers in patients with HFrEF
with/without atrial fibrillation is well known, and that clinicians will adapt their use of this class
of medicine to patients with HFmrEF accordingly. It was noted that beta-blockers would
usually be prescribed to patients with atrial fibrillation for other reasons, but they would not
impact mortality rate.

It was also noted that most of the participants analysed had heart failure with an ischaemic
aetiology, which is the dominant cause of heart failure seen in practice. However, the
recommendation was not restricted to those with CHF and ischaemic heart disease because,
beta-blockers also have other plausible benefits including rhythm stability.

ACE inhibitor vs placebo

The evidence on ACE inhibitors showed a clinically important benefit for all-cause mortality
(25 fewer deaths per 1000 in ACE inhibitor group) and cardiovascular mortality (11 fewer
deaths per 1000 in ACE inhibitor group) and a consistent benefit, albeit smaller, for
hospitalisations for HF (3 fewer per 1000 in the ACE inhibitor group).
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Indirectness was noted as this study included people with ischemic heart failure and mildly
reduced ejection fraction without clear evidence of symptomatic heart failure. This evidence
was included in the absence of any directly applicable trial data, but the committee
acknowledged the limitations of this data as the benefits may be due to the effectiveness of
ACE inhibitor in the treatment of ischaemic heart disease rather than symptomatic heart
failure. Nevertheless, in the experience of the committee, it is biologically plausible that this
benefit can be extrapolated to those with symptomatic heart failure with mildly reduced
ejection fraction based on the known benéefit for chronic heart failure with reduced ejection
fraction and the generalisability of this to the mildly reduced ejection fraction cohort, with
some attenuation of effect expected. This recommendation is also in line with clinical
practice, as ACE inhibitors are commonly used for patients with heart failure and mildly
reduced ejection fraction.

Furthermore, the ACE inhibitor used in the study was trandolapril, which is not licensed for
CHF in the UK but is used in other countries. The committee expected the effectiveness of
other ACE inhibitors to be equivalent and for there to be a medicine class effect.

ARB vs placebo

The evidence showed clinically important benefits for all-cause mortality (32 fewer per 1000
in the ARB group), cardiovascular mortality (22 fewer per 1000 in the ARB group) and HF
hospitalisation (45 per 1000 fewer and 6.4 fewer per 100 person years in the ARB group).
The committee noted that ARBs in the larger trial on participants with a wider range of LVEF
(reduced and preserved ejection fraction) did not decrease mortality. Therefore, the benefit
on mortality seen in small HFmrEF subgroup might not be correct. Nevertheless, the
clinically important benefit for HF hospitalisation seen in HFmrEF was considered sufficient
to support a recommendation.

MRA vs placebo

The evidence showed clinically important benefits for all-cause mortality (11 fewer per 1000
in the MRA group), cardiovascular mortality (17 fewer per 1000 in the MRA group) and first
HF hospitalisation or visit (43 fewer per 1000), when expressed as dichotomous events. For
total repeat unplanned hospitalisations or visits, there was also a suggested benefit, though
this was difficult to quantify as an absolute effect because the effect size was expressed as a
rate ratio (2.8 less per 100 person years in the MRA group). When expressed as time-to-
event data, the mortality and hospitalisation outcomes also suggested some clinical benefit
as HRs were <1 (0.91 for all-cause mortality, 0.81 for cardiovascular mortality and 0.77 for
first unplanned hospitalisation or visit, HF-related). The evidence showed no clinically
important difference for health-related quality of life and treatment discontinuation due to
adverse events. However, evidence for the adverse event hyperkalaemia showed a clinically
important harm, with 78 more events per 1000.

The committee discussed the risk of hyperkalaemia in patients taking MRAs, in terms of the
need for regular monitoring. It was felt that an increase in potassium levels is expected when
taking MRAs, but hyperkalaemia is a greater risk if a patient also has chronic kidney disease.
It was further noted that hyperkalaemia is asymptomatic until it becomes life threatening, so it
is an important parameter to monitor after introduction of MRAs. Such monitoring is best left
to clinical judgement as individual clinical situations impact on the frequency of monitoring
and extent of risk. Overall, the committee considered potassium levels to be important to
monitor, but that hyperkalaemia is not a harm that outweighs the clinically important benefit
of MRAs on mortality and hospitalisation for HF. The committee also wanted to avoid
clinicians stopping provision of MRAs unnecessarily, due to rigid restrictions on monitoring of
potassium levels. Guiding principles on monitoring are provided in recommendations 1.7.6 to
1.7.9.
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The committee expected a medicine class effect, despite evidence on two different MRAs,
and decided not to make recommendations based on specific medicines or doses.

ARNI vs ARB

Although anticipated absolute effects were not available for the outcomes under this
comparison, the rate ratio for total HF hospitalisations was 0.73 (95%CI 0.50 to 1.07),
suggesting some benefit of ARNI over ARB. However, the HR for CV mortality was 0.98,
suggesting no clear clinically important difference. The background treatment of patients
when adding ARNI is an important consideration that impacts on the potential clinical
effectiveness. It was noted that without a placebo comparison it is difficult to assess the
effect of ARNI against other trial data as other comparisons were against a placebo. The
committee agreed that there was some uncertainty about the clinical effectiveness of ARNI
and required further information on cost-effectiveness.

Summary

The committee agreed that there was evidence to suggest a benefit of ACE inhibitors, ARBs,
beta-blockers and MRA each compared to placebo in people with heart failure and mildly
reduced ejection fraction for reducing heart failure hospitalisation, which is an indication of
clinical deterioration of CHF, and possibly mortality. There was uncertainty in these effects
due to the evidence being derived from subgroups of larger trials and having limited power to
show a clear benefit, as well as the ACE inhibitor data being in an indirect population.
However, the committee noted that the findings were in line with what they see in practice
and are biologically plausible. It was agreed that as the left ventricular ejection fraction
increases, the benefit of these interventions will decrease. The committee agreed to make a
consider recommendation for these 4 classes of medicines so that clinicians can incorporate
their use for people with chronic heart failure and mildly reduced ejection fraction when
appropriate based on individual circumstances and preferences.

The committee discussed that clinical judgement should be exercised when deciding which
medicine to use first, for example an ACE inhibitor may be used first if the person has
diabetes mellitus or fluid overload. An ARB should be used if an ACE inhibitor cannot be
tolerated, usually due to a persistent cough. Although not considered as part of this evidence
review, the SGLT2 inhibitors dapagliflozin and empagliflozin should be offered in accordance
with the NICE technology appraisals (TA902 and TA929).

1.1.11.4 Cost effectiveness and resource use

No published economic evidence was available for the committee to review. The committee
considered the costs of the treatments which are within the scope of the review question.

Given the low acquisition costs of ACE inhibitor, ARB, beta-blocker and some MRAs,
economic modelling for these treatments was not prioritised. However, given the differences
in the number of monitoring visits required during titration, the resource use associated with
treatment monitoring during the period of titration and the first year of treatment was
calculated. These treatments were not compared with SGLT2 inhibitors or with each other;
however, the costs of SGLTZ2 inhibitors were used as a benchmark, as dapagliflozin and
empagliflozin are the only treatment options recommended by NICE for this population
(TA902 and TA929).

The cost of treatment was significantly lower with ACE inhibitor, ARB, beta-blockers and
spironolactone than SGLT2 inhibitors. However, this lower cost does not apply to finerenone
and sacubitril/valsartan.

An original economic analysis was conducted that showed, ACE inhibitor, ARB, beta-blocker
and spironolactone were highly cost-effective compared with no medicine using the trial
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evidence in people with mildly reduced ejection fraction in the economic model developed to
evaluate medicines for people with reduced ejection fraction. This analysis was tentative, as
some of the parameters came from a reduced ejection fraction population including
demographics and longer-term outcomes. The ICERs for ACE inhibitor, ARB and beta-
blocker were underestimated because these analyses did not capture adverse events.
However, the committee concluded that they all of these medicines are likely to be cost-
effective and so recommended them as options.

The committee considered that although beta-blockers, ACE inhibitor/ARB and MRA have
not been previously recommended by NICE in this subpopulation, most people are
prescribed a combination of these medicines if not contraindicated and depending on
comorbidities. So, this is not expected to have a significant resource impact. Where there is
an increase in prescribing there will be extra staff time involved for titration of treatments.
However, there should also be a reduction in hospitalisation for heart failure.

MRAs

Some of the clinical evidence for MRAs was based on studies of finerenone. The committee
discussed that the evidence supported a class effect; however, finerenone is associated with
a high cost.

Finerenone is expected to have a more favourable side effect profile than spironolactone.
However, given its significantly higher acquisition cost and the lack of evidence for greater
clinical effectiveness, the cost effectiveness of finerenone remains uncertain.

ARNI

The committee wanted to consider cost effectiveness modelling of ARNI for the treatment of
people with HFmrEF. Although the drug has a high acquisition costs, potential cost savings
from reductions in the numbers of hospitalisations were also taken into account. The
committee reviewed the results of the economic model comparing ARNI with ARB alongside
the clinical evidence for this population. The model showed that ARNI had an ICER over
£100,000, which is substantially higher than NICE'’s £20,000 threshold.

The committee noted that, although the model assumed no difference in mortality between
treatments, applying the modest trend observed in the trial (HR = 0.98) would still not result
in an ICER below the £20,000 per QALY gained threshold. Given the high cost per QALY
observed in the deterministic base-case analysis, additional scenario analyses were not
conducted, as ARNI was unlikely to be cost effective in this population. Consequently, the
committee decided not to recommend ARNI for people with HFmrEF.

1.1.11.5 Other factors the committee took into account

The committee emphasised the importance of not treating people based on LVEF alone. This
is applicable to all types of heart failure affecting the left ventricle. It is essential that the
complete phenotype of heart failure is determined and that the aetiology has been
investigated. This requires excluding alternative or associated diagnoses such as pre-
capillary pulmonary hypertension or hypertrophic cardiomyopathy, which would benefit from
an alternative treatment pathway. It is also important in ascertaining the diagnosis that
corroborating factors indicative of chronic heart failure, such as elevated natriuretic peptides
and structural heart abnormalities are sought and confirmed.

In weighing up the evidence on ACE inhibitor or ARB versus placebo, the committee felt that
clinical judgement would be important. Although the evidence reviewed suggests a greater
benefit from ARB compared to placebo, than for ACE inhibitor compared to placebo, both
show benéeficial effects on outcomes. Therefore, a clinician can use their specialist
knowledge and judgement to decide the sequence of introduction of agents to the patient,
and which agent should be chosen.
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When deliberating the benefits and harms of MRAs, the committee discussed the
requirements for monitoring of patients following the introduction of a new class of medicine.
It was agreed that a ‘one size fits all' recommendation for monitoring was not appropriate,
because requirements vary according to the clinical situation. For example, patients with
CKD may be more likely to experience an increase in serum potassium after starting MRAs,
and so require more frequent monitoring; older patients with frailty may experience barriers
to attending clinics for regular blood tests. Although the committee appreciated the value of
clinical judgement to inform monitoring requirements, the committee agreed it is important to
develop guiding principles to inform judgements on monitoring. Therefore, as part of this
guideline update, the committee developed broad guidance on monitoring, that clinicians can
be signposted to (see recommendations 1.7.6 to 1.7.9).

The committee noted a need to be pragmatic in making recommendations because the
medicine classes under consideration are always prescribed in combination. With the
evidence available it is not possible to tease out minor differences between medicine
classes.

Despite the lack of direct evidene for ACE inhibitors, the committee noted that the ESC
guidelines recommend this medicine class in those with heart failure and mildy reduced
ejection fraction. This is based on the consideration that many will also have coronary artery
disease, hypertension, or post-myocardial infarction left ventricular systolic dysfunction and
so already be treated with an ACE inhibitor.

1.1.12 Recommendations supported by this evidence review

This evidence review supports recommendation 1.5.1 and 1.5.2.
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Appendices

Appendix A Review protocols

A.1 Review protocol for pharmacological treatment of chronic heart failure with mildly
reduced left ventricular ejection fraction

Field
Review title
Review question

Objective

Searches

Content
Pharmacological treatment of chronic heart failure with mildly reduced ejection fraction (HFmrEF).

Is it clinically- and cost-effective to use any of the following first-line pharmacological interventions, alone or in
combination, in adults with chronic heart failure with mildly reduced left ventricular ejection fraction:

e ACE inhibitor

¢ angiotensin-receptor blocker

e angiotensin receptor neprilysin inhibitor
e beta blocker

e mineralocorticoid receptor antagonist

The current recommendations in NG106 do not cover people with mildly reduced ejection fraction, but new evidence is
emerging that the use of the ‘four pillars’ may be appropriate in this group of patients who have traditionally been treated
as HFpEF (i.e., co-morbidities and diuretics only). Therefore, the aim of this review is to update the recommendations on
pharmacological management for people with chronic heart failure and mildly reduced ejection fraction.

The following databases will be searched:

e Cochrane Central Register of Controlled Trials (CENTRAL)
e Cochrane Database of Systematic Reviews (CDSR)

e Embase

e MEDLINE

e Epistemonikos

Searches will be restricted by:
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Field Content
¢ Date limitations — from date of searches in CG5, 2003
e English language studies
e Human studies
Other searches:
Inclusion lists of relevant systematic reviews
Medline search strategy to be quality assured using the PRESS evidence-based checklist (see methods chapter for full
details).
The searches may be re-run 6 weeks before the final committee meeting and further studies retrieved for inclusion if
relevant.

Condition or domain Chronic heart failure with mildly reduced ejection fraction

being studied

Population Inclusion: Adults diagnosed with heart failure due to left ventricular dysfunction with mildly reduced ejection fraction.

Studies including an indirect population (for example mixed HFmrEF and HFpEF) will only be included if 280% match the
protocol criteria or there are subgroup data for the protocol population.

Ongoing treatment after discharge for an acute episode of heart failure will be included.
Exclusion:

e Children

o Acute heart failure in hospital

e Heart failure with preserved EF (normal EF, diastolic dysfunction)

e Heart failure due to right heart dysfunction (e.g., pre-capillary pulmonary hypertension and primary right ventricular
cardiomyopathies)

¢ High output heart failure

e Adult congenital heart disease

e Primary heart valve disease

e Acute MI (within 3 months of the event)
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Field Content
e Treatment with chemotherapy
Intervention Inclusion

Pharmacological agents alone or in combination:

¢ Angiotensin converting enzyme (ACE) inhibitor

¢ Angiotensin receptor-neprilysin inhibitor (ARNI; Sacubitril-Valsartan)
¢ Angiotensin receptor antagonist / blocker (ARB)

e Beta-adrenergic antagonist/blocker (BB)

e Mineralocorticoid receptor antagonist (MRA)

e Combinations of the above (e.g. ACE-I/ARB/ARNI + BB + MRA)

Mode of delivery: oral.
Analysis groupings: a class effect will be assumed.

Background/concomitant treatment: studies in which participants are also receiving other pharmacological agents as
background therapy (balanced between the randomised groups) will be included. This may include, for example, diuretics,
statins, anticoagulants, and anti-arrhythmics.

Studies will be included, but downgraded for indirectness if >20% of participants are also receiving therapies initiated by a
specialist as part of their ‘standard care’ (e.g., ivabradine, hydralazine-nitrate, vericiguat)

Exclusion

e SGLT2 inhibitors are excluded because there are relevant technology appraisals in this population that will be
incorporated in the guideline.

e Calcium channel blockers are excluded because they are not used in current practice.
e Medicines to manage oedema (except as background treatment), for example:

o loop diuretics

o thiazide diuretics

e The following therapies (except as background treatment):

o Digoxin
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Field Content
o lvabradine
o Hydralazine-Nitrate
o Omecamtiv mecarbil
o Vericiguat
e Medicines to manage comorbidities (except as part of background treatment):
o Anticoagulants
o Anti-arrhythmics
Comparator Other active treatment alone or in combination
Placebo + usual CHF care or usual CHF care alone
Types of study to be Inclusion:
included e RCTs
e Published systematic reviews of RCTs
¢ Published network meta-analyses (NMAs) and individual participant data meta-analyses (IPDs).
Exclusion:
e Cross-over RCTs
¢ Non-randomised studies

Note: Post hoc subgroup analyses from RCTs may have to be considered for inclusion if there is insufficient evidence
from prespecified analyses.

Other exclusion criteria Non-English language studies.
Conference abstracts will be excluded as it is expected there will be sufficient full text published studies available.

Context This review will partially update NICE guideline NG106.
Primary outcomes All outcomes are considered equally important for decision making and therefore have all been rated as critical:
(critical outcomes) e All-cause mortality (time-to-event)

e CV mortality (time-to-event)

e Health-related quality of life (Minnesota Living With Heart Failure (MLWHF), the Kansas City Cardiomyopathy
Questionnaire (KCCQ), or any validated score (continuous — change score preferred over final value)

¢ Unplanned hospitalisation or visits (HF-related) (time-to-event; including repeat events when reported)
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Field Content

o all cause unplanned hospitalisation or visits will be included if HF-related is not reported in a study, but this will be
downgraded for outcome indirectness

Adverse events (recorded as the number of people with at least one event, not the total number of events)
o Withdrawal due to drug-related adverse events (dichotomous)

¢ Acute Kidney Injury — serum creatinine rise of 2 50% over <7 days (dichotomous)

¢ Hyponatraemia — serum sodium concentration < 135 mmol/L (dichotomous)

¢ Hyperkalaemia — serum potassium concentration = 5.5 mmol/L (dichotomous)

e Falls — (dichotomous)

Time points for analysis: 12 months (pool all times >3 months, taking the closest to 12 months follow-up time from each
study if multiple time points are reported)

Exclude if follow-up <3 months

The COMET database was searched for relevant core outcome sets and one consensus document published in 2013 was
identified, which was used to inform the GC discussions on protocol outcomes
(https://onlinelibrary.wiley.com/doi/epdf/10.1093/eurjhf/hft095).

Indirect outcome definitions

e If continuous data are not available, dichotomous outcome data for quality of life scales will be accepted but downgraded
for outcome indirectness. For KCCQ this should be based on the threshold of an improvement of 5 points, which is the
accepted MID. Only one threshold will be reported per study.

o Adverse events that are similar to the protocol definitions will be considered for inclusion and, if sufficiently similar, will
be included but downgraded for outcome indirectness.
Data extraction EndNote will be used for reference management, sifting, citations and bibliographies.
(selection and coding) All references identified by the searches and from other sources will be uploaded into EPPI reviewer and de-duplicated.

10% of the abstracts will be reviewed by two reviewers, with any disagreements resolved by discussion or, if necessary, a
third independent reviewer.

The full text of potentially eligible studies will be retrieved and will be assessed in line with the criteria outlined above.
A standardised form will be used to extract data from studies (see Developing NICE guidelines: the manual section 6.4).
10% of all evidence reviews are quality assured by a senior research fellow. This includes checking:
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Field

Risk of bias (quality)
assessment

Strategy for data
synthesis

Content

e papers were included /excluded appropriately

e a sample of the data extractions

e correct methods are used to synthesise data

e a sample of the risk of bias assessments

Disagreements between the review authors over the risk of bias in particular studies will be resolved by discussion, with
involvement of a third review author where necessary.

Risk of bias will be assessed using the appropriate checklist as described in Developing NICE guidelines: the manual.
o Systematic reviews: Risk of Bias in Systematic Reviews (ROBIS)

e Randomised Controlled Trial: Cochrane RoB (2.0)

e Pairwise meta-analyses will be performed using Cochrane Review Manager (RevMan5). Fixed-effects (Mantel-

Haenszel) techniques will be used to calculate risk ratios for the binary outcomes where possible. Continuous outcomes
will be analysed using an inverse variance method for pooling weighted mean differences.

¢ For time-to-event outcomes, if sufficient information is provided, hazard ratios will be reported but dichotomous data will
also be extracted. Only one measure will be considered for decision making. This will be agreed with the committee
taking into account the proportion of studies that report sufficient data to calculate the risk ratio and the hazard ratio, in
order to maximise the available pooled data. If there are differences in effect estimates between the two measures,
potential reasons for this will be considered in the interpretation of the evidence.

o Heterogeneity between the studies in effect measures will be assessed using the |2 statistic and visually inspected. An I?
value greater than 40% will be considered indicative of substantial heterogeneity. Sensitivity analyses will be conducted
based on pre-specified subgroups using stratified meta-analysis to explore the heterogeneity in effect estimates. If this
does not explain the heterogeneity, the results will be presented pooled using random-effects.

e GRADEDpro will be used to assess the quality of evidence for each outcome, taking into account individual study quality
and the meta-analysis results. The 4 main quality elements (risk of bias, indirectness, inconsistency and imprecision) will
be appraised for each outcome. Publication bias will be considered with the guideline committee, and if suspected will be
tested for when there are more than 5 studies for that outcome.

e The risk of bias across all available evidence was evaluated for each outcome using an adaptation of the ‘Grading of
Recommendations Assessment, Development and Evaluation (GRADE) toolbox’ developed by the international GRADE
working group http://www.gradeworkinggroup.org/

e Where meta-analysis is not possible, data will be presented and quality assessed individually per outcome.
e WinBUGS will be used for network meta-analysis, if possible given the data identified.
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Field Content

Analysis of sub-groups Subgroups that will be investigated if heterogeneity is present:
¢ Renal function (Abnormal (EGFR < 30mL/min); Normal (EGFR 30-60mL/min; >60mL/min))
e Age (18-75 years; Over 75 years)
¢ Ethnicity (Afro-Caribbean; south Asian; Caucasian; other)

Typ_e and method of v Intervention
review
O Diagnostic
O Prognostic
O Qualitative
O Epidemiologic
O Service Delivery
O Other (please specify)
Language English
Country England
Anticipated or actual February 2024
start date
Anticipated completion September 2025
date
Stage of review at time Review stage Started Completed
of this submission Preliminary searches v v
Piloting of the study selection process v v
Formal screening of search results against eligibility criteria ] ]
Data extraction ] v
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Field Content
Risk of bias (quality) assessment v v
Data analysis v v
Named contact 5a. Named contact

Guideline Development Team NGC

5b Named contact e-mail

chfiatreatment@nice.org.uk

5e Organisational affiliation of the review

National Institute for Health and Care Excellence (NICE)

Review team members From NICE:
Dr Sharon Swain
Mrs Eleanor Samarasekera
Dr Lisa Miles
Ms Annette Chalker
Mr David Wonderling
Mr Alfredo Mariani
Ms Kirsty Luckham
Ms Jemma Deane
Mr Daniel Davies

Funding Development of this systematic review is being funded by NICE.
sources/sponsor
Conflicts of interest All guideline committee members and anyone who has direct input into NICE guidelines (including the evidence review

team and expert witnesses) must declare any potential conflicts of interest in line with NICE's code of practice for declaring
and dealing with conflicts of interest. Any relevant interests, or changes to interests, will also be declared publicly at the
start of each guideline committee meeting. Before each meeting, any potential conflicts of interest will be considered by
the guideline committee Chair and a senior member of the development team. Any decisions to exclude a person from all
or part of a meeting will be documented. Any changes to a member's declaration of interests will be recorded in the
minutes of the meeting. Declarations of interests will be published with the final guideline.
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Field
Collaborators

Other registration details

Reference/URL for
published protocol

Dissemination plans

Keywords

Details of existing
review of same topic by
same authors

Current review status

Additional information

Details of final
publication

Content

Development of this systematic review will be overseen by an advisory committee who will use the review to inform the
development of evidence-based recommendations in line with section 3 of Developing NICE guidelines: the manual.
Members of the guideline committee are available on the NICE website:
https://www.nice.org.uk/guidance/indevelopment/gid-ng10405

NA

https://www.nice.org.uk/guidance/indevelopment/gid-ng10405/documents

NICE may use a range of different methods to raise awareness of the guideline. These include standard approaches such
as:

notifying registered stakeholders of publication

publicising the guideline through NICE's newsletter and alerts

issuing a press release or briefing as appropriate, posting news articles on the NICE website, using social media channels,
and publicising the guideline within NICE.

Heart failure; pharmacological; four pillars; ACE inhibitors; sacubitril valsartan; beta-blockers; mineralocorticoid receptor
antagonists; SGLT2 inhibitors.

NA

O Ongoing

"2 Completed but not published

O Completed and published

| Completed, published and being
updated

O Discontinued

NA

www.nice.org.uk
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CHF: Chronic heart failure; COMET: Core outcome measures in effectiveness trials; EF: Ejection fraction; e GFR: estimated glomerular filtration rate; EPPI: Evidence for Policy
& Practice Information Centre; ESC: European society of cardiology; GC: guideline committee; HFpEF: Heart failure with a preserved ejection fraction; MI: Myocardial infarction
MID: minimally important difference; PRESS: peer review of electronic search strategies; RCT: randomised controlled trial; SGLT2: Sodium-glucose co-transporter 2

A.2 Health economic review protocol

Table 1616: Health economic review protocol

Objectives
Search criteria

Search strategy

Review strategy

All questions — health economic evidence
To identify health economic studies relevant to any of the review questions.

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

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

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

Unpublished reports will not be considered unless submitted as part of a call for evidence.
Studies must be in English.
A health economic study search will be undertaken using population-specific terms and a health economic study filter — see

appendix B below. For questions being updated, the search will be run from December 2017, which was the cut-off date for the
searches conducted for NICE guideline NG106.

Studies not meeting any of the search criteria above will be excluded. Studies published before 2010, abstract-only studies and
studies from non-OECD countries or the USA will also be excluded.

Studies published after 2010 that were included in the previous guideline will be reassessed 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 also
identified.

Each remaining study will be assessed for applicability and methodological limitations using the NICE economic evaluation checklist
which can be found in appendix H of Developing NICE guidelines: the manual (2014).{NICE2014}

Inclusion and exclusion criteria

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

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 a health economic evidence table will not be completed and it will not be included in the health economic evidence
profile.

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 guideline committee if required. The ultimate aim is to include health 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 in the excluded health economic
studies appendix below.

The health economist will be guided by the following hierarchies.

Setting:

UK NHS (most applicable).

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

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

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

Health economic study type:

Cost-utility analysis (most applicable).

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

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

Year of analysis:

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

Chronic Heart Failure: Evidence review for pharmacological therapy for heart failure with mildly reduced left ventricular ejection fraction [June

2025]

47



DRAFT FOR CONSULTATION
HFmrEF

Studies published in 2010 or later (including any such studies included in the previous guideline) but that depend on unit costs and
resource data entirely or predominantly from before 2010 will be rated as ‘Not applicable’.

Studies published before 2010 (including any such studies included in the previous guideline) will be excluded before being assessed
for applicability and methodological limitations.

Quality and relevance of effectiveness data used in the health economic analysis:

The more closely the clinical effectiveness data used in the health economic analysis match 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 B Literature search strategies

Chronic heart failure with mildly reduced left ventricular ejection fraction
Background and development

Search design and peer review

A NICE Senior Information Specialist (SIS) conducted the literature searches for the
evidence review.

The principal search strategies were developed in MEDLINE (Ovid interface) and adapted,
as appropriate, for use in the other sources listed in the protocol, taking into account their
size, search functionality and subject coverage.

The MEDLINE strategies below were quality assured (QA) by a trained NICE SIS. All
translated search strategies were peer reviewed by another SIS to ensure their accuracy.
Both procedures were adapted from the Peer Review of Electronic Search Strategies
Guideline Statement (for further details see: McGowan J et al. PRESS 2015 Guideline
Statement. Journal of Clinical Epidemiology, 75, 40-46).

This search report is based on the requirements of the PRISMA Statement for Reporting
Literature Searches in Systematic Reviews (for further details see: Rethlefsen M et al.
PRISMA-S. Systematic Reviews, 10(1), 39).

Review management

The search results were managed in EPPI-Reviewer v5. Duplicates were removed in EPPI-
R5 using a two-step process. First, automated deduplication is performed using a high-value
algorithm. Second, manual deduplication is used to assess "low-probability" matches. All
decisions made for the review can be accessed via the deduplication history.

Prior work

The search terms for the population and intervention were compared to the searches for
previous NICE guidance (including NG106 and CG5). Modifications were made to these
original search strategies for the specifications in the review protocol.

Search limits and other restrictions

Formats

Limits were applied in adherence to standard NICE practice (as set out in the Identifying the
evidence chapter of the manual) and the eligibility criteria listed in the review protocol to
exclude:

¢ Animal studies
o Editorials, letters, news items and commentaries

e Conference abstracts and posters
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e Registry entries for ongoing clinical trials or those that contain no results
e Theses and dissertations
e Papers not published in the English language.

The limit to remove animal studies in the searches was the standard NICE practice, which
has been adapted from:

Dickersin K, Scherer R & Lefebvre C. (1994) Systematic reviews: identifying relevant
studies for systematic reviews. BMJ, 309(6964), 1286.

Date limits

A date limit of 15t October 2002 to current was applied, as stated in the review protocol from
when searches were conducted for CG5.

Search filters and classifiers

Effectiveness searches

The National Guideline Centre (NGC) systematic review and randomised controlled trial
search filters were applied in MEDLINE and Embase.

Cost effectiveness searches

The following search filters were applied to the search strategies in MEDLINE and Embase
to identify cost-effectiveness studies:

Glanville J et al. (2009) Development and Testing of Search Filters to Identify
Economic Evaluations in MEDLINE and EMBASE. Alberta: Canadian Agency for
Drugs and Technologies in Health (CADTH)

Note: Several modifications have been made to these filters over the years that are standard
NICE practice.

The National Guideline Centre (NGC) Quality of Life filter was applied in MEDLINE and
Embase strategies.

Key decisions

The effectiveness search strategy was developed to find evidence for the specified
population and intervention. The search covers two review protocols.

The cost-effectiveness searches used population only terminology.

Searches were adapted to suit different database functionality and were re-run as originally
written.
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Effectiveness searches

Database results

Databases Date searched | Database Database No. of results
platform segment or downloaded
version
Cochrane 11t February Wiley Issue 2 of 12, 22
Database of 2024 February 2024
Systematic
Reviews
(CDSR)
Cochrane 11t February Wiley Issue 2 of 12, 4480
Central Register | 2024 February 2024
of Controlled
Trials
(CENTRAL)
Embase 11t February Ovid Embase <1974 12044
2024 to 2024
February 09>
MEDLINE 11t February Ovid Ovid 5182
2024 MEDLINE(R)
ALL <1946 to
February 06,
2024
Epistemonikos 11t February Epistemonikos 11/02/2024 299
2024
Re-run search results
Databases Date searched | Database Database No. of results
platform segment or downloaded
version
Cochrane ot January Wiley Issue 1 of 12, 0
Database of 2025 January 2025
Systematic
Reviews
(CDSR)
Cochrane ot January Wiley Issue 12 of 12, 335
Central Register | 2025 December 2024
of Controlled
Trials
(CENTRAL)
Embase ot January Ovid Embase <1974 1290
2025 to 2025 January
07>
MEDLINE ot January Ovid Ovid 510
2025 MEDLINE(R)
ALL <1946 to
January 06,
2025>
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Databases Date searched | Database Database No. of results
platform segment or downloaded
version
Epistemonikos ot January Epistemonikos 9/01/2025 3
2025

Search strategy history

Database name: Cochrane Database of Systematic Reviews (CDSR)
Searches

ID Search Hits
#1 MeSH descriptor: [Heart Failure] explode all trees

14344

#2 MeSH descriptor: [Cardiomyopathy, Dilated] this term only 669
#3 MeSH descriptor: [Shock, Cardiogenic] this term only 477
#4 MeSH descriptor: [Ventricular Dysfunction] explode all trees 2900
#5 MeSH descriptor: [Cardiac Output, Low] this term only 456
#6 (((heart or cardia* or cardio* or myocard* or ventric*) near/2 (failure* or
decompensat* or incompetenc* or insufficien* or dysfunction* or "stand still"))):ti 19141
#7 (((congestive or acute or decompensat*® or chronic or left) NEAR/2 "heart
failure™)):ti,ab,kw 15552
#8 ((cardia* or cardio*) NEAR/2 (renal or reno) NEAR/2 syndrome*)):ti,ab,kw 93
#9 (cardiorenal NEAR/2 syndrome*)):ti,ab,kw 169

((cardiac or heart) NEAR/2 (edema* or oedema®))):ti,ab,kw 245

(
(
#10  (
(
(

#11 ((dilated or congestive or idiopathic) NEAR/2 cardiomyopath*)):ti,ab,kw 1409
#12 ((cardiogenic or cardiocirculatory) NEAR/2 (shock or collapse))):ti,ab,kw 1630
#13 ((("left ventricular" or "left ventricle" or Iv or systolic* or diastolic*) NEAR/2 (failure*

or insufficien* or dysfunction®))):ti,ab,kw 6989

#14 (((mid range or mild* or minimal* or normal or preserved or reduced) NEAR/3
(ejection fraction or EF or LVEF))):ti,ab,kw 5262
#15 ((HFnEF or HFmrEF or HFpEF or HFrEF or Ivsd)):ti,ab,kw 2404
#16 (((low or subnormal or depressed) NEAR/2 (cardiac NEAR/2 output))):ti,ab,kw
797
#17 ((forward NEAR/2 failure*)):ti,ab,kw 193
#18 {or #1-#17} 34821
#19 MeSH descriptor: [Adrenergic beta-Antagonists] explode all trees 5804
#20 MeSH descriptor: [Receptors, Adrenergic, beta] explode all trees 636
#21 ((beta* NEAR/2 (adrenergic* or adrenoceptor® or adrenolytic* or antiadrenergic* or

antagonist* or block* or receptor* or sympathicolytic* or sympatholytic*))):ti,ab,kw 18820

#22 MeSH descriptor: [Bisoprolol] this term only 484

#23 MeSH descriptor: [Metoprolol] this term only 1941

#24 MeSH descriptor: [Nebivolol] this term only 288

#25 ((bisoprolol* or cardicor® or carvedilol* or metoprolol* or nebilet* or

nebivolol*)):ti,ab,kw 5706

#26 MeSH descriptor: [Angiotensin-Converting Enzyme Inhibitors] explode all trees
5299
#27 (((angiotensin* or dipeptidyl* or "kininase ii") NEAR/3 (antagonist* or convert* or

enzyme* or inhibit* or recept® or block*))):ti,ab,kw 15664

#28  ((ace NEAR inhibit*)):tiabkw 4779
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Searches

#29 (acei):ti,ab,kw 1944

#30 ((accupro* or captopril* or coversyl* or enalapril* or fosinopril* or imidapril* or
lisinopril* or perindopril* or innovace* or quinapril* or ramipril* or tanatril* or trandolapril* or
tritace* or zestril*)):ti,ab,kw 10092

#31 MeSH descriptor: [Angiotensin Receptor Antagonists] explode all trees 3023

#32 ((angiotensin* NEAR/3 receptor* NEAR/3 (antagonist® or block*))):ti,ab,kw
5582

#33 ((arb or arbs)):ti,ab,kw 2934

#34 ((amias* or candesartan* or cozaar* or diovan* or losartan* or valsartan*)):ti,ab,kw
6503

#35 MeSH descriptor: [Neprilysin] this term only and with qualifier(s): [antagonists &
inhibitors - Al] 167

#36 (((endopeptidase* or enkephalinase* or neprilysin*) NEAR/2 (inhibit* or
antagonist*))):ti,ab,kw 549

#37 (arni):ti,ab,kw 296

#38 ((sacubitril* or entresto*)):ti,ab,kw 707
#39 MeSH descriptor: [Mineralocorticoid Receptor Antagonists] explode all trees
922

#40 (((mineralocorticoid* or aldosterone*) NEAR/2 (antagonist* or block* or
inhibit*))):ti,ab,kw 2251

#41 ((aldactone* or spironolactone* or eplerenone* or inspra*)):ti,ab,kw 2665
#42 ((finerenone* or kerendia*)):ti,ab,kw 168
#43 MeSH descriptor: [Sodium-Glucose Transporter 2 Inhibitors] this term only

971
#44  (("sglt 2" NEAR/2 inhibitor*)):ti,ab,kw 381
#45  (SGLT2):ti,ab,kw 1735

#46 ((sodium NEAR/2 glucose NEAR/2 (inhibitor* or transporter* or cotransporter* or
co-transporter®))):ti,ab,kw 2517

#47 ((dapagliflozin* or empagliflozin* or forxiga® or jardiance*)):ti,ab,kw 3760
#48 {or #19-#47} 50298
#49  #18 AND #48 8374

#50 ((clinicaltrials or trialsearch* or trial-registry or trials-registry or clinicalstudies or
trialsregister* or trialregister* or trial-number* or studyregister* or study-register* or
controlled-trials-com or current-controlled-trial or AMCTR or ANZCTR or ChiCTR* or CRiS
or CTIS or CTRI* or DRKS* or EU-CTR* or EUCTR* or EUDRACT* or ICTRP or IRCT* or
JAPIC* or IMCTR* or JRCT or ISRCTN* or LBCTR* or NTR* or ReBec* or REPEC* or
RPCEC* or SLCTR or TCTR* or UMIN*):s0 or (ctgov or ictrp)):an494409

#51 #49 NOT #50 7194
#52 conference:pt 236547

#53 #51 NOT #52 with Cochrane Library publication date Between Oct 2002 and Feb
2024, in Cochrane Reviews 22

#54 #51 NOT #52 5987

Database name: Cochrane Central Register of Controlled Trials (CENTRAL)
Searches

ID Search Hits
#1 MeSH descriptor: [Heart Failure] explode all trees 14344
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#2 MeSH descriptor: [Cardiomyopathy, Dilated] this term only 669
#3 MeSH descriptor: [Shock, Cardiogenic] this term only 477

#4 MeSH descriptor: [Ventricular Dysfunction] explode all trees 2900
#5 MeSH descriptor: [Cardiac Output, Low] this term only 456

#6 (((heart or cardia* or cardio* or myocard* or ventric*) near/2 (failure* or
decompensat® or incompetenc* or insufficien* or dysfunction® or "stand still"))):ti 19141

#7 (((congestive or acute or decompensat*® or chronic or left) NEAR/2 "heart
failure")):ti,ab,kw 15552

#8 (((cardia* or cardio*) NEAR/2 (renal or reno) NEAR/2 syndrome*)):ti,ab,kw 93
#9 ((cardiorenal NEAR/2 syndrome*)):ti,ab,kw 169
#10 (((cardiac or heart) NEAR/2 (edema* or oedema®*))):ti,ab,kw 245

(

(

#11 ((dilated or congestive or idiopathic) NEAR/2 cardiomyopath*)):ti,ab,kw 1409
#12 ((cardiogenic or cardiocirculatory) NEAR/2 (shock or collapse))):ti,ab,kw 1630

#13 ((("left ventricular" or "left ventricle" or Iv or systolic* or diastolic*) NEAR/2 (failure*
or insufficien* or dysfunction*))):ti,ab,kw 6989

#14 (((mid range or mild* or minimal* or normal or preserved or reduced) NEAR/3

(ejection fraction or EF or LVEF))):ti,ab,kw 5262

#15 ((HFnEF or HFmrEF or HFpEF or HFrEF or Ivsd)):ti,ab,kw 2404

#16 (((low or subnormal or depressed) NEAR/2 (cardiac NEAR/2 output))):ti,ab,kw
797

#17 ((forward NEAR/2 failure*)):ti,ab,kw 193

#18 {or #1-#17} 34821

#19 MeSH descriptor: [Adrenergic beta-Antagonists] explode all trees 5804
#20 MeSH descriptor: [Receptors, Adrenergic, beta] explode all trees 636

#21 ((beta* NEAR/2 (adrenergic* or adrenoceptor® or adrenolytic* or antiadrenergic* or
antagonist* or block* or receptor* or sympathicolytic* or sympatholytic*))):ti,ab,kw 18820

#22 MeSH descriptor: [Bisoprolol] this term only 484
#23 MeSH descriptor: [Metoprolol] this term only 1941
#24 MeSH descriptor: [Nebivolol] this term only 288

#25 ((bisoprolol* or cardicor® or carvedilol* or metoprolol* or nebilet* or
nebivolol*)):ti,ab,kw 5706

#26 MeSH descriptor: [Angiotensin-Converting Enzyme Inhibitors] explode all trees

5299
#27 (((angiotensin* or dipeptidyl* or "kininase ii") NEAR/3 (antagonist* or convert* or
enzyme* or inhibit* or recept® or block*))):ti,ab,kw 15664

#28 ((ace NEAR inhibit*)):ti,ab,kw 4779

#29 (acei):tiab,kw 1944

#30 ((accupro* or captopril* or coversyl* or enalapril* or fosinopril* or imidapril* or
lisinopril* or perindopril* or innovace* or quinapril* or ramipril* or tanatril* or trandolapril* or
tritace* or zestril*)):ti,ab,kw 10092

#31 MeSH descriptor: [Angiotensin Receptor Antagonists] explode all trees 3023

#32 ((angiotensin* NEAR/3 receptor* NEAR/3 (antagonist® or block®))):ti,ab,kw
5582

#33 ((arb or arbs)):ti,ab,kw 2934

#34 ((amias* or candesartan* or cozaar* or diovan* or losartan* or valsartan*)):ti,ab,kw
6503

Chronic Heart Failure: Evidence review for pharmacological therapy for heart failure with
mildly reduced left ventricular ejection fraction [June 2025]

54



DRAFT FOR CONSULTATION

Searches

#35 MeSH descriptor: [Neprilysin] this term only and with qualifier(s): [antagonists &
inhibitors - Al] 167

#36 (((endopeptidase* or enkephalinase* or neprilysin*) NEAR/2 (inhibit* or
antagonist*))):ti,ab,kw 549

#37 (arni):ti,ab,kw 296

#38 ((sacubitril* or entresto*)):ti,ab,kw 707
#39 MeSH descriptor: [Mineralocorticoid Receptor Antagonists] explode all trees
922

#40 (((mineralocorticoid* or aldosterone*) NEAR/2 (antagonist* or block* or
inhibit*))):ti,ab,kw 2251

#41 ((aldactone* or spironolactone* or eplerenone* or inspra*)):ti,ab,kw 2665
#42 ((finerenone* or kerendia*)):ti,ab,kw 168
#43 MeSH descriptor: [Sodium-Glucose Transporter 2 Inhibitors] this term only

971
#44  (("sglt 2" NEAR/2 inhibitor*)):ti,abkw 381
#45  (SGLT2):ti,ab,kw 1735

#46 ((sodium NEAR/2 glucose NEAR/2 (inhibitor* or transporter* or cotransporter® or
co-transporter))):ti,ab,kw 2517

#47 ((dapagliflozin* or empagliflozin* or forxiga* or jardiance*)):ti,ab,kw 3760
#48 {or #19-#47} 50298
#49 #18 AND #48 8374

#50 ((clinicaltrials or trialsearch* or trial-registry or trials-registry or clinicalstudies or
trialsregister* or trialregister* or trial-number* or studyregister* or study-register* or
controlled-trials-com or current-controlled-trial or AMCTR or ANZCTR or ChiCTR* or CRiS
or CTIS or CTRI* or DRKS* or EU-CTR* or EUCTR* or EUDRACT* or ICTRP or IRCT* or
JAPIC* or IMCTR* or JRCT or ISRCTN* or LBCTR* or NTR* or ReBec* or REPEC* or
RPCEC* or SLCTR or TCTR* or UMIN*):so or (ctgov or ictrp)):an494409

#51 #49 NOT #50 7194
#52 conference:pt 236547

#53 #51 NOT #52 with Cochrane Library publication date Between Oct 2002 and Feb
2024, in Cochrane Reviews 22

#54 #51 NOT #52 5987

Database name: Embase
Searches

1 heart failure/ or acute heart failure/ or cardiogenic shock/ or cardiopulmonary
insufficiency/ or cardiorenal syndrome/ or exp diastolic dysfunction/ or forward heart failure/
or exp systolic dysfunction/ 408023

2 exp congestive heart failure/ 127929

3 heart ventricle failure/ or exp heart left ventricle failure/ 42366

4 dilated cardiomyopathy/ 1707

5 ((heart or cardia* or cardio* or myocard* or ventric*) adj2 (failure* or decompensat*

or incompetenc* or insufficien* or dysfunction® or "stand still")).ti. 172522

6 ((congestive or acute or decompensat* or chronic or left) adj2 "heart failure").tw.
122466

7 ((cardia* or cardio*) adj2 (renal or reno) adj2 syndrome®).tw. 732

8 (cardiorenal adj2 syndrome*).tw.2306
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9 ((cardiac or heart) adj2 (edema* or oedema®*)).tw. 1605

10 ((dilated or congestive or idiopathic) adj2 cardiomyopath*).tw. 35276

11 ((cardiogenic or cardiocirculatory) adj2 (shock or collapse)).tw. 28677

12 (("left ventricular" or "left ventricle" or Iv or systolic* or diastolic*) adj2 (failure* or
insufficien* or dysfunction*)).tw. 81493

13 ((mid range or mild* or minimal* or normal or preserved or reduced) adj3 (ejection

fraction or EF or LVEF)).tw. 50358

14 (HFnEF or HFmrEF or HFpEF or HFrEF or Ivsd).tw. 19634

15 ((low or subnormal or depressed) adj2 (cardiac adj2 output)).tw. 6190
16 (forward adj2 failure™).tw. 126

17 or/1-16 613437

18 exp beta adrenergic receptor blocking agent/ 344256

19 exp beta adrenergic receptor/ 42444

20 (beta* adj2 (adrenergic* or adrenoceptor* or adrenolytic* or antiadrenergic* or

antagonist* or block™ or receptor® or sympathicolytic* or sympatholytic*)).tw. 171528

21 (bisoprolol* or cardicor* or carvedilol* or metoprolol* or nebilet* or nebivolol*).tw.
21969

22 dipeptidyl carboxypeptidase inhibitor/ 139333

23 ((angiotensin* or dipeptidyl* or kininase ii) adj3 (antagonist* or convert* or enzyme*

or inhibit* or recept* or block*)).tw. 106665

24 (ace adj inhibit*).tw. 31996

25 acei.tw. 10734

26 (accupro* or captopril* or coversyl* or enalapril* or fosinopril* or imidapril* or
lisinopril* or perindopril* or innovace* or quinapril* or ramipril* or tanatril* or trandolapril* or
tritace* or zestril*).tw. 39003

27 exp angiotensin receptor antagonist/ 124501

28 (angiotensin* adj3 receptor* adj3 (antagonist* or block*)).tw. 27013

29 (arb or arbs).tw. 18682

30 (amias™ or candesartan® or cozaar* or diovan* or losartan* or valsartan®).tw.
26534

31 enkephalinase inhibitor/ 3275

32 ((endopeptidase*® or enkephalinase* or neprilysin*) adj2 (antagonist® or inhibit*)).tw.
3966

33 arni.tw. 1572
34 (sacubitril* or entresto*).tw. 3572

35 exp mineralocorticoid antagonist/ 108815

36 ((mineralocorticoid* or aldosterone*) adj2 (antagonist* or block* or inhibit*)).tw.
11965

37 (aldactone* or spironolactone* or eplerenone* or inspra*).tw. 14081

38 (finerenone* or kerendia*).tw. 576

39 sodium glucose cotransporter 2 inhibitor/ or dapagliflozin/ or empagliflozin/
24929

40 (sglt 2 adj2 inhibitor*).tw. 2469

41 SGLT2.tw. 9834

42 (sodium adj2 glucose adj2 (inhibitor* or transporter* or cotransporter* or co-

transporter*)).tw. 13674
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43 (dapagliflozin* or empagliflozin* or forxiga* or jardiance*).tw. 9147
44 or/18-43 709929

45 17 and 44 109258
46 random*.ti,ab. 2031514
47 factorial*.ti,ab. 48684

48 (crossover* or cross over*).ti,ab. 128676

49 ((doubl* or singl*) adj blind*).ti,ab. 279700

50 (assign* or allocat* or volunteer* or placebo*).ti,ab. 1295040
51 crossover procedure/ 76894

52 single blind procedure/ 53564

53 randomized controlled trial/ 806896
54 double blind procedure/ 215796

55 or/46-54 2995094

56 Systematic review/ 452268

57 Meta-Analysis/ 306026

58 (meta analy* or metanaly* or metaanaly* or meta regression).ti,ab. 376888
59 ((systematic* or evidence*) adj3 (review* or overview™)).ti,ab. 475612

60 (reference list* or bibliograph* or hand search* or manual search* or relevant
journals).ab. 69522

61 (search strategy or search criteria or systematic search or study selection or data

extraction).ab. 105900
62 (search* adj4 literature).ab. 131331

63 (medline or pubmed or cochrane or embase or psychlit or psyclit or psychinfo or
psycinfo or cinahl or science citation index or bids or cancerlit).ab. 476063

64 cochrane.jw. 24975

65 ((multiple treatment* or indirect or mixed) adj2 comparison*).ti,ab. 7406
66 or/56-65 982079

67 55 or 66 3684772

68 45 and 67 20840

69 limit 68 to english language 19726

70 Nonhuman/ not human/ 5382202

71 69 not 70 18995

72 (conference abstract® or conference review or conference paper or conference
proceeding).db,pt,su. 5832293

73 71 not 72 14846

74 (letter or editorial).pt. 2103817

75 73 not 74 14494

76 limit 75 to dc=20021001-20240229 12044

Database name: MEDLINE

Searches

1 exp Heart Failure/ 151655

2 Cardiomyopathy, Dilated/ 17386
3 Shock, Cardiogenic/ 11068

4 exp Ventricular Dysfunction/ 43989
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5 Cardiac Output, Low/ 5620

6 ((heart or cardia* or cardio* or myocard* or ventric*) adj2 (failure* or decompensat*

or incompetenc* or insufficien* or dysfunction* or "stand still")).ti. 113028

7 ((congestive or acute or decompensat* or chronic or left) adj2 "heart failure").tw.
76267

8 ((cardia* or cardio*) adj2 (renal or reno) adj2 syndrome*).tw. 339

9 cardiorenal adj2 syndrome*).tw.1334

(

10 ((cardiac or heart) adj2 (edema* or oedema®*)).tw. 1229

11 ((dilated or congestive or idiopathic) adj2 cardiomyopath*).tw. 22225

12 ((cardiogenic or cardiocirculatory) adj2 (shock or collapse)).tw. 15449
(

13 ("left ventricular" or "left ventricle" or Iv or systolic* or diastolic*) adj2 (failure* or
insufficien* or dysfunction*)).tw. 44123

14 ((mid range or mild* or minimal* or normal or preserved or reduced) adj3 (ejection
fraction or EF or LVEF)).tw. 23261

15 (HFnEF or HFmrEF or HFpEF or HFrEF or lvsd).tw. 8567

16 ((low or subnormal or depressed) adj2 (cardiac adj2 output)).tw. 4107

17 (forward adj2 failure™).tw. 77

18 or/1-17 297032

19 exp Adrenergic beta-Antagonists/ 87534

20 exp Receptors, Adrenergic, beta/ 22701

21 (beta* adj2 (adrenergic* or adrenoceptor* or adrenolytic* or antiadrenergic* or

antagonist* or block™ or receptor® or sympathicolytic* or sympatholytic*)).tw. 131548

22 Bisoprolol/ or Metoprolol/ or Nebivolol/ 7587

23 (bisoprolol* or cardicor* or carvedilol* or metoprolol* or nebilet* or nebivolol*).tw.
12905

24 exp Angiotensin-Converting Enzyme Inhibitors/ 47870

25 ((angiotensin* or dipeptidyl* or kininase ii) adj3 (antagonist* or convert* or enzyme*

or inhibit* or recept* or block*)).tw. 80328

26 (ace adj inhibit*).tw. 20304

27 acei.tw. 4999

28 (accupro* or captopril* or coversyl* or enalapril* or fosinopril* or imidapril* or
lisinopril* or perindopril* or innovace* or quinapril* or ramipril* or tanatril* or trandolapril* or
tritace™ or zestril*).tw. 26732

29 exp Angiotensin Receptor Antagonists/ 28387
30 (angiotensin* adj3 receptor* adj3 (antagonist* or block*)).tw. 17935
31 (arb or arbs).tw. 9296

32 (amias™ or candesartan® or cozaar* or diovan* or losartan* or valsartan®).tw.
16601

33 Neprilysin/ai [Antagonists & Inhibitors] 1435

34 ((endopeptidase™ or enkephalinase* or neprilysin*) adj2 (antagonist* or inhibit*)).tw.
2851

35 arni.tw. 671

36 (sacubitril* or entresto*).tw. 1788

37 exp Mineralocorticoid Receptor Antagonists/ 10719

38 ((mineralocorticoid* or aldosterone*) adj2 (antagonist® or block* or inhibit*)).tw.
7825
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39 (aldactone* or spironolactone* or eplerenone* or inspra*).tw. 7822

40 (finerenone” or kerendia*).tw. 374

41 Sodium-Glucose Transporter 2 Inhibitors/ 6245

42 (sglt 2 adj2 inhibitor*).tw. 1331

43 SGLT2.tw. 5537

44 (sodium adj2 glucose adj2 (inhibitor* or transporter* or cotransporter* or co-
transporter*)).tw. 9620

45 (dapagliflozin* or empagliflozin* or forxiga* or jardiance*).tw. 4749

46 or/19-45 314979

47 18 and 46 31996

48 Randomized Controlled Trial/ 608500

49 controlled clinical trial.pt. 95551

50 randomi#ed.ti,ab. 821015

51 placebo.ab. 245631

52 randomly.ti,ab. 427811

53 Clinical Trials as topic.sh. 201753

54 trial.ti. 302656

55 or/48-54 1638292

56 Meta-Analysis/ 194877

57 exp Meta-Analysis as Topic/ 29139

58 (meta analy* or metanaly* or metaanaly™ or meta regression).ti,ab. 296958
59 ((systematic* or evidence*) adj3 (review* or overview*)).ti,ab. 396261

60 (reference list* or bibliograph* or hand search* or manual search* or relevant

journals).ab. 56616

61

extraction).ab. 88515

62 (search* adj4 literature).ab. 104793

63 (medline or pubmed or cochrane or embase or psychlit or psyclit or psychinfo or

psycinfo or cinahl or science citation index or bids or cancerlit).ab. 391489

64 cochrane.jw. 16695

65 ((multiple treatment* or indirect or mixed) adj2 comparison*).ti,ab. 3992

66 or/56-65 740585

67 55 or 66 2205675

68 47 and 67 8778

69 limit 68 to english language 8011

70 animals/ not humans/ 5160739

71 69 not 70 7554

72 limit 71 to (letter or historical article or comment or editorial or news or case reports)
336

73 71 not 72 7218

74 limit 73 to ed=20021001-20240229 4743

75 limit 73 to dt=20021001-20240229 5133

76 74 0r75 5182

(search strategy or search criteria or systematic search or study selection or data
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Database name: Epistemonikos
Searches

Search 1

title:("heart failure") AND title:(beta® OR bisoprolol* OR cardicor* OR carvedilol* OR
metoprolol* OR nebilet* OR nebivolol* OR angiotensin* OR dipeptidyl* OR "kininase ii" OR
ace OR acei OR accupro* OR captopril* OR coversyl* OR enalapril* OR fosinopril* OR
imidapril* OR lisinopril* OR perindopril* OR innovace* OR quinapril* OR ramipril* OR
tanatril* OR trandolapril* OR tritace* OR zestril* OR arb OR arbs OR amias* OR
candesartan* OR cozaar* OR diovan* OR losartan* OR valsartan* OR endopeptidase* OR
enkephalinase* OR neprilysin® OR arni OR sacubitril* OR entresto* OR mineralocorticoid*
OR aldosterone* OR aldactone* OR spironolactone* OR eplerenone* OR inspra* OR
finerenone* OR kerendia* OR "sglt 2" OR SGLT2 OR "sodium glucose" OR dapagliflozin*
OR empagliflozin* OR forxiga* OR jardiance*) 38

abstract:("heart failure") AND abstract:(beta* OR bisoprolol* OR cardicor* OR carvedilol*
OR metoprolol* OR nebilet* OR nebivolol* OR angiotensin* OR dipeptidyl* OR "kininase ii"
OR ace OR acei OR accupro* OR captopril* OR coversyl* OR enalapril* OR fosinopril* OR
imidapril* OR lisinopril* OR perindopril* OR innovace* OR quinapril* OR ramipril* OR
tanatril* OR trandolapril* OR tritace* OR zestril* OR arb OR arbs OR amias* OR
candesartan* OR cozaar* OR diovan* OR losartan* OR valsartan* OR endopeptidase* OR
enkephalinase* OR neprilysin® OR arni OR sacubitril* OR entresto* OR mineralocorticoid*
OR aldosterone* OR aldactone* OR spironolactone* OR eplerenone* OR inspra* OR
finerenone* OR kerendia* OR "sglt 2" OR SGLT2 OR "sodium glucose" OR dapagliflozin*
OR empagliflozin* OR forxiga® OR jardiance*) 117

Search 2

titte:(HFnEF OR HFmrEF OR HFpEF OR HFrEF OR Ivsd) AND title:(beta* OR bisoprolol*
OR cardicor* OR carvedilol* OR metoprolol* OR nebilet* OR nebivolol* OR angiotensin* OR
dipeptidyl* OR "kininase ii" OR ace OR acei OR accupro* OR captopril* OR coversyl* OR
enalapril* OR fosinopril* OR imidapril* OR lisinopril* OR perindopril* OR innovace* OR
quinapril* OR ramipril* OR tanatril* OR trandolapril* OR tritace* OR zestril* OR arb OR arbs
OR amias* OR candesartan* OR cozaar* OR diovan* OR losartan* OR valsartan* OR
endopeptidase* OR enkephalinase* OR neprilysin* OR arni OR sacubitril* OR entresto® OR
mineralocorticoid* OR aldosterone* OR aldactone* OR spironolactone* OR eplerenone* OR
inspra* OR finerenone* OR kerendia* OR "sglt 2" OR SGLT2 OR "sodium glucose" OR
dapagliflozin* OR empagliflozin* OR forxiga®* OR jardiance*) 5 results 0

abstract:(HFnEF OR HFmrEF OR HFpEF OR HFrEF OR Ivsd) AND abstract:(beta* OR
bisoprolol* OR cardicor* OR carvedilol* OR metoprolol* OR nebilet* OR nebivolol* OR
angiotensin* OR dipeptidyl* OR "kininase ii" OR ace OR acei OR accupro* OR captopril*
OR coversyl* OR enalapril* OR fosinopril* OR imidapril* OR lisinopril* OR perindopril* OR
innovace* OR quinapril* OR ramipril* OR tanatril* OR trandolapril* OR tritace* OR zestril*
OR arb OR arbs OR amias* OR candesartan* OR cozaar* OR diovan* OR losartan®* OR
valsartan* OR endopeptidase* OR enkephalinase* OR neprilysin® OR arni OR sacubitril*
OR entresto* OR mineralocorticoid* OR aldosterone* OR aldactone* OR spironolactone*
OR eplerenone* OR inspra* OR finerenone* OR kerendia* OR "sglt 2" OR SGLT2 OR
"sodium glucose" OR dapagliflozin®* OR empagliflozin* OR forxiga* OR jardiance*) 10

Search 3

title:("left ventricular" OR "left ventricle" OR Iv OR systolic* OR diastolic*) AND title:(beta*
OR bisoprolol* OR cardicor* OR carvedilol* OR metoprolol* OR nebilet* OR nebivolol* OR
angiotensin* OR dipeptidyl* OR "kininase ii" OR ace OR acei OR accupro* OR captopril*
OR coversyl* OR enalapril* OR fosinopril* OR imidapril* OR lisinopril* OR perindopril* OR
innovace* OR quinapril* OR ramipril* OR tanatril* OR trandolapril* OR tritace* OR zestril*
OR arb OR arbs OR amias* OR candesartan* OR cozaar* OR diovan* OR losartan* OR
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valsartan* OR endopeptidase* OR enkephalinase* OR neprilysin®* OR arni OR sacubitril*
OR entresto* OR mineralocorticoid* OR aldosterone* OR aldactone* OR spironolactone*
OR eplerenone* OR inspra* OR finerenone* OR kerendia* OR "sglt 2" OR SGLT2 OR
"sodium glucose" OR dapagliflozin®* OR empagliflozin* OR forxiga* OR jardiance™) 7

abstract:("left ventricular" OR "left ventricle" OR Iv OR systolic* OR diastolic*) AND
abstract:(beta* OR bisoprolol* OR cardicor* OR carvedilol* OR metoprolol* OR nebilet* OR
nebivolol* OR angiotensin* OR dipeptidyl* OR "kininase ii" OR ace OR acei OR accupro*
OR captopril* OR coversyl* OR enalapril* OR fosinopril* OR imidapril* OR lisinopril* OR
perindopril* OR innovace* OR quinapril* OR ramipril* OR tanatril* OR trandolapril* OR
tritace™ OR zestril* OR arb OR arbs OR amias* OR candesartan* OR cozaar* OR diovan*
OR losartan* OR valsartan* OR endopeptidase* OR enkephalinase* OR neprilysin* OR arni
OR sacubitril* OR entresto* OR mineralocorticoid* OR aldosterone* OR aldactone* OR
spironolactone* OR eplerenone* OR inspra* OR finerenone* OR kerendia* OR "sglt 2" OR
SGLT2 OR "sodium glucose" OR dapagliflozin®* OR empagliflozin* OR forxiga* OR
jardiance™) 123

Search 4

title:("cardiorenal syndrome" OR "heart edema" OR "heart oedema") AND title:(beta* OR
bisoprolol* OR cardicor* OR carvedilol* OR metoprolol* OR nebilet* OR nebivolol* OR
angiotensin* OR dipeptidyl* OR "kininase ii" OR ace OR acei OR accupro* OR captopril*
OR coversyl* OR enalapril* OR fosinopril* OR imidapril* OR lisinopril* OR perindopril* OR
innovace* OR quinapril* OR ramipril* OR tanatril* OR trandolapril* OR tritace* OR zestril*
OR arb OR arbs OR amias* OR candesartan* OR cozaar* OR diovan* OR losartan* OR
valsartan* OR endopeptidase* OR enkephalinase* OR neprilysin®* OR arni OR sacubitril*
OR entresto® OR mineralocorticoid* OR aldosterone* OR aldactone* OR spironolactone*
OR eplerenone* OR inspra* OR finerenone* OR kerendia* OR "sglt 2" OR SGLT2 OR
"sodium glucose" OR dapagliflozin®* OR empagliflozin* OR forxiga* OR jardiance*) 0

abstract:("cardiorenal syndrome" OR "heart edema" OR "heart oedema") AND
abstract:(beta* OR bisoprolol* OR cardicor* OR carvedilol* OR metoprolol* OR nebilet* OR
nebivolol* OR angiotensin* OR dipeptidyl* OR "kininase ii" OR ace OR acei OR accupro*
OR captopril* OR coversyl* OR enalapril* OR fosinopril* OR imidapril* OR lisinopril* OR
perindopril* OR innovace* OR quinapril* OR ramipril* OR tanatril* OR trandolapril* OR
tritace* OR zestril* OR arb OR arbs OR amias* OR candesartan* OR cozaar* OR diovan*
OR losartan* OR valsartan* OR endopeptidase* OR enkephalinase* OR neprilysin* OR arni
OR sacubitril* OR entresto* OR mineralocorticoid* OR aldosterone* OR aldactone* OR
spironolactone* OR eplerenone* OR inspra* OR finerenone* OR kerendia* OR "sglt 2" OR
SGLT2 OR "sodium glucose" OR dapagliflozin®* OR empagliflozin* OR forxiga* OR
jardiance™) 0

Search 5

title:(cardiomyopath*) AND title:(beta* OR bisoprolol* OR cardicor* OR carvedilol* OR
metoprolol* OR nebilet* OR nebivolol* OR angiotensin* OR dipeptidyl* OR "kininase ii" OR
ace OR acei OR accupro* OR captopril* OR coversyl* OR enalapril* OR fosinopril* OR
imidapril* OR lisinopril* OR perindopril* OR innovace* OR quinapril* OR ramipril* OR
tanatril* OR trandolapril* OR tritace* OR zestril* OR arb OR arbs OR amias* OR
candesartan* OR cozaar* OR diovan* OR losartan* OR valsartan* OR endopeptidase* OR
enkephalinase* OR neprilysin® OR arni OR sacubitril* OR entresto* OR mineralocorticoid*
OR aldosterone* OR aldactone* OR spironolactone* OR eplerenone* OR inspra* OR
finerenone* OR kerendia* OR "sglt 2" OR SGLT2 OR "sodium glucose" OR dapagliflozin*
OR empagliflozin* OR forxiga® OR jardiance*) 0

abstract:(cardiomyopath*) AND abstract:(beta* OR bisoprolol* OR cardicor* OR carvedilol*
OR metoprolol* OR nebilet* OR nebivolol* OR angiotensin* OR dipeptidyl* OR "kininase ii"
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Searches

OR ace OR acei OR accupro* OR captopril* OR coversyl* OR enalapril* OR fosinopril* OR
imidapril* OR lisinopril* OR perindopril* OR innovace* OR quinapril* OR ramipril* OR
tanatril* OR trandolapril* OR tritace* OR zestril* OR arb OR arbs OR amias* OR
candesartan® OR cozaar* OR diovan* OR losartan* OR valsartan* OR endopeptidase* OR
enkephalinase* OR neprilysin* OR arni OR sacubitril* OR entresto* OR mineralocorticoid*
OR aldosterone* OR aldactone* OR spironolactone* OR eplerenone* OR inspra* OR
finerenone* OR kerendia® OR "sglt 2" OR SGLT2 OR "sodium glucose" OR dapagliflozin*
OR empagliflozin* OR forxiga* OR jardiance*) 4

Limited from 2002-current; publication type: systematic review; Cochrane review: no;
Systematic Review Question: interventions

Additional search methods

Studies identified in the original version of this guideline and from systematic review
reference lists were also added to the items retrieved.

Cost-effectiveness searches

Database results — Economic Evaluations

Databases Date searched | Database Database No. of results
platform segment or downloaded
version
Embase 12t February Ovid Embase <1974 4631
2024 to 2024
February 09>
MEDLINE 12t February Ovid Ovid 1799
2024 MEDLINE(R)
ALL <1946 to
February 09,
2024>
HTA 12 February CRD Up to 2018 8
2024
NHS Economic | 12 February CRD Up to 2015 0
Evaluation 2024
Database (NHS
EED) (legacy
database)
INAHTA 12t February INAHTA 12/02/2024 91
2024

Database results — Quality of Life
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Databases

Date searched

Database
platform

Database
segment or
version

No. of results
downloaded

Embase

250 July 2024

Ovid

Embase <1974
to 2024 July
24>

4213

MEDLINE

25t July 2024

Ovid

Ovid
MEDLINE(R)
ALL 1946 to
July 24, 2024

2546

Re-run search results — Economic Evaluations — Update 1

2024

Databases Date searched | Database Database No. of results
platform segment or downloaded
version
Embase 4t December Ovid Embase <1974 921
2024 to 2024
December 03>
MEDLINE 4t December Ovid Ovid 273
2024 MEDLINE(R)
ALL <1946 to
December 02,
2024>
INAHTA 4th December INAHTA 4/12/2024 25

HTA AND NHS EED are legacy databases and were not re-run due as no new records have
been added

Re-run search results — Economic Evaluations — Update 2

Databases Date searched | Database Database No. of results
platform segment or downloaded
version
Embase 13t January Ovid Embase <1974 112
2025 to 2025 January
10>
MEDLINE 13 January Ovid Ovid 56
2025 MEDLINE(R)
ALL <1946 to
January 10,
2025>
INAHTA 13t January INAHTA 13/01/2025 28
2025
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HTA AND NHS EED are legacy databases and were not re-run due as no new records have

been added

Re-run search results — Quality of Life — Update 1

ALL <1946 to
December 02,
2024>

Databases Date searched | Database Database No. of results
platform segment or downloaded
version
Embase 4 December Ovid Embase <1974 187
2024 to 2024
December 03>
MEDLINE 4t December Ovid Ovid 104
2024 MEDLINE(R)

Re-run search results — Quality of Life — Update 2

Databases Date searched | Database Database No. of results
platform segment or downloaded
version
Embase 13t January Ovid Embase <1974 43
2025 to 2025 January
10>
MEDLINE 13t January Ovid 29
2025 Ovid
MEDLINE(R)
ALL <1946 to
January 10,
2025>
Search strategy history
Database name: Embase economic evaluation
Searches
1 heart failure/ or acute heart failure/ or cardiogenic shock/ or cardiopulmonary

or incompetenc* or insufficien* or dysfunction® or "stand still")).ti. 172522

insufficiency/ or cardiorenal syndrome/ or exp diastolic dysfunction/ or forward heart failure/

or exp systolic dysfunction/ 408023

2 exp congestive heart failure/ 127929

3 heart ventricle failure/ or exp heart left ventricle failure/ 42366

4 dilated cardiomyopathy/ 1707

5 ((heart or cardia* or cardio* or myocard* or ventric*) adj2 (failure* or decompensat*
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Searches

6 ((congestive or acute or decompensat* or chronic or left) adj2 "heart failure").tw.
122466

7 ((cardia* or cardio*) adj2 (renal or reno) adj2 syndrome*).tw. 732

8 cardiorenal adj2 syndrome*).tw.2306

(

9 ((cardiac or heart) adj2 (edema* or oedema®*)).tw. 1605

10 ((dilated or congestive or idiopathic) adj2 cardiomyopath*).tw. 35276

11 ((cardiogenic or cardiocirculatory) adj2 (shock or collapse)).tw. 28677
(

12 ("left ventricular" or "left ventricle" or Iv or systolic* or diastolic*) adj2 (failure* or
insufficien* or dysfunction*)).tw. 81493

13 ((mid range or mild* or minimal* or normal or preserved or reduced) adj3 (ejection
fraction or EF or LVEF)).tw. 50358

14 (HFnEF or HFmrEF or HFpEF or HFrEF or lvsd).tw. 19634

15 ((low or subnormal or depressed) adj2 (cardiac adj2 output)).tw. 6190
16 (forward adj2 failure*).tw. 126

17 or/1-16 613437

18 Health economics/ 36277

19 exp health care cost/ 348767

20 exp Fee/ 44635
21 exp Budget/ 34309
22 Funding/ 81371

23 budget*.tiab. 48615
24 cost™.ti. 198234

25 (economic* or pharmaco?economic*).ti. 78306
26 (price™ or pricing*).ti,ab. 75356
27 (cost* adj2 (effective® or utilit* or benefit* or minimi* or unit* or estimat* or

variable*)).ab. 296991
28 (financ* or fee or fees).ti,ab. 234068
29 (value adj2 (money or monetary)).ti,ab. 4233

30 or/18-29 1088021

31 17 and 30 19541

32 limit 31 to english language 18944

33 Nonhuman/ not human/ 5382202

34 32 not 33 18821

35 (conference abstract” or conference review or conference paper or conference
proceeding).db,pt,su. 5832293

36 34 not 35 12844

37 (letter or editorial).pt. 2103817

38 36 not 37 11605

39 limit 38 to dc=20171201-20240229 4631

Database name: Medline economic evaluation

Searches

1 exp Heart Failure/ 151655

2 Cardiomyopathy, Dilated/ 17386
3 Shock, Cardiogenic/ 11068
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Searches

4 exp Ventricular Dysfunction/ 43989

5 Cardiac Output, Low/ 5620

6 ((heart or cardia* or cardio* or myocard* or ventric*) adj2 (failure* or decompensat*

or incompetenc® or insufficien* or dysfunction® or "stand still")).ti. 113028

7 ((congestive or acute or decompensat* or chronic or left) adj2 "heart failure").tw.
76267

8 ((cardia* or cardio*) adj2 (renal or reno) adj2 syndrome®).tw. 339

9 cardiorenal adj2 syndrome*).tw.1334

(

10 ((cardiac or heart) adj2 (edema* or oedema®*)).tw. 1229

11 ((dilated or congestive or idiopathic) adj2 cardiomyopath*).tw. 22225

12 ((cardiogenic or cardiocirculatory) adj2 (shock or collapse)).tw. 15449
(

13 ("left ventricular" or "left ventricle" or Iv or systolic* or diastolic*) adj2 (failure* or
insufficien* or dysfunction®)).tw. 44123

14 ((mid range or mild* or minimal* or normal or preserved or reduced) adj3 (ejection
fraction or EF or LVEF)).tw. 23261

15 (HFnEF or HFmrEF or HFpEF or HFrEF or lvsd).tw. 8567

16 ((low or subnormal or depressed) adj2 (cardiac adj2 output)).tw. 4107
17 (forward adj2 failure*).tw. 77

18 or/1-17 297032

19 Economics/ 27523

20 Value of life/ 5821

21 exp "Costs and Cost Analysis"/ 268686

22 exp Economics, Hospital/ 25795
23 exp Economics, Medical/ 14419
24 Economics, Nursing/ 4013

25 Economics, Pharmaceutical/ 3125
26 exp "Fees and Charges"/ 31453

27 exp Budgets/ 14189
28 budget*.tiab. 36835
29 cost*.ti. 147915

30 (economic* or pharmaco?economic*).ti. 62859
31 (price™ or pricing*).ti,ab. 55101
32 (cost* adj2 (effective® or utilit* or benefit* or minimi* or unit* or estimat* or

variable*)).ab. 216581
33 (financ* or fee or fees).ti,ab. 166449
34 (value adj2 (money or monetary)).ti,ab. 3136

35 or/19-34 754861

36 18 and 35 5374

37 limit 36 to english language 5088

38 animals/ not humans/ 5160739

39 37 not 38 5054

40 limit 39 to (letter or historical article or comment or editorial or news or case reports)
351

41 39 not 40 4703

42 limit 41 to ed=20171201-20240229 1516

Chronic Heart Failure: Evidence review for pharmacological therapy for heart failure with
mildly reduced left ventricular ejection fraction [June 2025]

66



DRAFT FOR CONSULTATION

Searches
43 limit 41 to dt=20171201-20240229 1616
44 42 or 43 1799

Database name: HTA economic evaluation

Searches

Line  Search Hits

1 MeSH DESCRIPTOR heart failure EXPLODE ALL TREES 832

2 MeSH DESCRIPTOR Cardiomyopathy, Dilated 23

3 MeSH DESCRIPTOR Shock, Cardiogenic 23

4 MeSH DESCRIPTOR Ventricular Dysfunction EXPLODE ALL TREES 165

5 MeSH DESCRIPTOR Cardiac Output, Low 24

6 (((heart or cardia* or cardio* or myocard* or ventric*) adj2 (failure* or decompensat*®

or incompetenc* or insufficien* or dysfunction* or stand still))):TI 786

7 (((congestive or acute or decompensat® or chronic or left) adj2 heart failure))
741

8 (((cardia* or cardio*) adj2 (renal or reno) adj2 syndrome*)) 1

9 (cardiorenal adj2 syndrome*)) 0

(

10 (((cardiac or heart) adj2 (edema* or oedema®))) 2

11 (((dilated or congestive or idiopathic) adj2 cardiomyopath*)) 48

12 (((cardiogenic or cardiocirculatory) adj2 (shock or collapse))) 78
(

13 ((left ventricular or left ventricle or Iv or systolic* or diastolic*) adj2 (failure* or
insufficien* or dysfunction*))) 203

14 (((mid range or mild* or minimal* or normal or preserved or reduced) adj3 (ejection
fraction or EF or LVEF))) 52

15 ((HFnEF or HFmrEF or HFpEF or HFrEF or Ivsd)) 21

16 (((low or subnormal or depressed) adj2 (cardiac adj2 output))) 23

17 ((forward adj2 failure*)) 0

18 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR
#12 OR#13 OR#14 OR#15 OR#16 OR#17 1516

19 *INNHSEED 17613

20 #18 AND #19 434

21 *IN HTA 17351

22 #18 AND #21 260

23 *FROM 2017 TO 2024 506
24 #20 AND #23 O

25 #22 AND #23 8

Database name: INAHTA economic evaluation
Searches

Line  Query Hits
20 #19 AND #18 91
19 *FROM 2017 TO 2024 4504

18 #17 OR #16 OR #15 OR #14 OR #13 OR #12 OR #11 OR #10 OR #9 OR #8 OR
#7 OR#6 OR#5 OR#4 OR#3 OR#2 OR#1 411

17 (forward) AND (failure*) 4

Chronic Heart Failure: Evidence review for pharmacological therapy for heart failure with
mildly reduced left ventricular ejection fraction [June 2025]

67



DRAFT FOR CONSULTATION

Searches

16 (low or subnormal or depressed) AND (cardiac output) 6

15 (HFnEF or HFmrEF or HFpEF or HFrEF or Ivsd) 4

14 (mid range or mild* or minimal* or normal or preserved or reduced) AND (ejection

fraction or EF or LVEF) 30

13 ("left ventricular" or "left ventricle" or Iv or systolic* or diastolic*) AND (failure* or

insufficien* or dysfunction*) 88

12 (cardiogenic or cardiocirculatory) AND (shock or collapse) 19

11 (dilated or congestive or idiopathic) AND (cardiomyopath*) 15

10 (cardiac or heart) AND (edema* or oedema*) 11

9 (cardiorenal) AND (syndrome*) 0

8 (cardia* or cardio*) AND (renal or reno) AND (syndrome*) 3

7 (congestive or acute or decompensat® or chronic or left) AND ("heart failure")
220

6 (heart or cardia* or cardio* or myocard* or ventric*)[Title] AND (failure* or

decompensat* or incompetenc* or insufficien* or dysfunction* or "stand still")[Title]
219

5 "Cardiac Output, Low"[mh] 3

4 "Ventricular Dysfunction"[mhe] 31

3 "Shock, Cardiogenic"[mh] 9

2 "Cardiomyopathy, Dilated"[mh] 5

1 "Heart Failure"[mhe] 222

Database name: Embase Quality of Life
Searches
1 heart failure/ or acute heart failure/ or cardiogenic shock/ or cardiopulmonary

insufficiency/ or cardiorenal syndrome/ or exp diastolic dysfunction/ or forward heart failure/
or exp systolic dysfunction/ 425492

2 exp congestive heart failure/ 132098

3 heart ventricle failure/ or exp heart left ventricle failure/ 43359

4 dilated cardiomyopathy/ 2734

5 ((heart or cardia* or cardio* or myocard* or ventric*) adj2 (failure* or decompensat*

or incompetenc* or insufficien* or dysfunction® or "stand still")).ti. 177876

6 ((congestive or acute or decompensat* or chronic or left) adj2 "heart failure").tw.
125543

7 ((cardia* or cardio*) adj2 (renal or reno) adj2 syndrome®).tw. 751

8 cardiorenal adj2 syndrome*).tw.2413

(

9 ((cardiac or heart) adj2 (edema* or oedema®)).tw. 1649

10 ((dilated or congestive or idiopathic) adj2 cardiomyopath*).tw. 36128

11 ((cardiogenic or cardiocirculatory) adj2 (shock or collapse)).tw. 30219
(

12 ("left ventricular" or "left ventricle" or Iv or systolic* or diastolic*) adj2 (failure* or
insufficien* or dysfunction*)).tw. 83514

13 ((mid range or mild* or minimal* or normal or preserved or reduced) adj3 (ejection
fraction or EF or LVEF)).tw. 53242

14 (HFnEF or HFmrEF or HFpEF or HFrEF or Ivsd).tw. 20999
15 ((low or subnormal or depressed) adj2 (cardiac adj2 output)).tw. 6339
16 (forward adj2 failure™).tw. 129
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Searches
17 or/1-16 636045
18 quality adjusted life year/ 38081

19 quality of life index/ 3307

20 short form 12/ or short form 20/ or short form 36/ or short form 8/ 53248
21 sickness impact profile/ 2414

22 (quality adj2 (wellbeing or well being)).ti,ab. 4300

23 sickness impact profile.ti,ab. 1252

24 disability adjusted life.ti,ab. 7479

25 (gal* or gtime* or qwb* or daly*).ti,ab. 37019

26 (euroqol* or eq5d* or eq 5%).ti,ab. 33319

27 (gol* or hgl* or hgol* or h gol* or hrqol* or hr gol*).ti,ab. 142937

28 (health utility* or utility score* or disutilit* or utility value*).ti,ab. 10493
29 (hui or hui1 or hui2 or hui3).ti,ab. 3375

30 (health* year* equivalent® or hye or hyes).ti,ab. 210

31 discrete choice*.tiab. 5215

32 rosser.ti,ab. 145

33 (willingness to pay or time tradeoff or time trade off or tto or standard gamble*).ti,ab.
18387

34 (sf36* or sf 36 or short form 36* or shortform 36 or shortform36*).ti,ab. 53543

35 (sf20 or sf 20 or short form 20 or shortform 20 or shortform20).ti,ab. 532

36 (sf12* or sf 12* or short form 12* or shortform 12* or shortform12*).ti,ab. 13992

37 (sf8* or sf 8* or short form 8* or shortform 8* or shortform8*).ti,ab. 1678

38 (sf6™ or sf 6* or short form 6 or shortform 6* or shortform6*).ti,ab. 5346

39 or/18-38 294233

40 17 and 39 7697

41 limit 40 to english language 7556

42 Nonhuman/ not human/ 5499187

43 41 not 42 7515

44 (conference abstract* or conference review or conference paper or conference

proceeding).db,pt,su. 5991243

45 43 not 44 4363

46 (letter or editorial).pt. 2151720

47 45 not 46 4213

Database name: Medline Quality of Life

Searches

1 exp Heart Failure/ 154898

2 Cardiomyopathy, Dilated/ 17552

3 Shock, Cardiogenic/ 11354

4 exp Ventricular Dysfunction/ 44539

5 Cardiac Output, Low/ 5624

6 ((heart or cardia* or cardio* or myocard* or ventric*) adj2 (failure* or decompensat*

or incompetenc* or insufficien* or dysfunction® or "stand still")).ti. 116177

7 ((congestive or acute or decompensat* or chronic or left) adj2 "heart failure").tw.
77705
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12 (cardiogenic or cardiocirculatory) adj2 (shock or collapse)).tw. 16063

13 ("left ventricular" or "left ventricle" or Iv or systolic* or diastolic*) adj2 (failure* or
insufficien* or dysfunction*)).tw. 44962

14 ((mid range or mild* or minimal* or normal or preserved or reduced) adj3 (ejection
fraction or EF or LVEF)).tw. 24530

15 (HFnEF or HFmrEF or HFpEF or HFrEF or Ivsd).tw. 9242

Searches

8 ((cardia* or cardio*) adj2 (renal or reno) adj2 syndrome*).tw. 344

9 (cardiorenal adj2 syndrome*).tw.1393

10 ((cardiac or heart) adj2 (edema* or oedema®)).tw. 1245

11 ((dilated or congestive or idiopathic) adj2 cardiomyopath*).tw. 22625
(
(

16 ((low or subnormal or depressed) adj2 (cardiac adj2 output)).tw. 4154
17 (forward adj2 failure™).tw. 78

18 or/1-17 303908

19 quality-adjusted life years/ 16609

20 sickness impact profile/ 7337

21 (quality adj2 (wellbeing or well being)).ti,ab. 3238

22 sickness impact profile.ti,ab. 1089

23 disability adjusted life.ti,ab. 6213

24 (gal* or gtime* or qwb* or daly*).ti,ab. 21833

25 (euroqol* or eq5d* or eq 5*).ti,ab. 18468

26 (gol* or hgl* or hgol* or h gol* or hrgol* or hr gol*).ti,ab. 80463
27 (health utility* or utility score* or disutilit* or utility value*).ti,ab. 5869
28 (hui or hui1 or hui2 or hui3).ti,ab. 2105

29 (health* year* equivalent® or hye or hyes).ti,ab. 86

30 discrete choice*.ti,ab. 3659

31 rosser.ti,ab. 111

32 (willingness to pay or time tradeoff or time trade off or tto or standard gamble*).ti,ab.
12305

33 (sf36* or sf 36* or short form 36* or shortform 36* or shortform36*).ti,ab. 32728

34 (sf20 or sf 20 or short form 20 or shortform 20 or shortform20).ti,ab. 458

35 (sf12* or sf 12* or short form 12* or shortform 12* or shortform12*).ti,ab. 8739

36 (sf8* or sf 8* or short form 8* or shortform 8* or shortform8*).ti,ab. 1004

37 (sf6* or sf 6* or short form 6 or shortform 6* or shortform6*).ti,ab. 4065

38 or/19-37 171196

39 18 and 38 2674

40 limit 39 to english language 2588

41 animals/ not humans/ 5207441

42 40 not 41 2582

43 limit 42 to (letter or historical article or comment or editorial or news or case reports)
36

44 42 not 43 2546
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Appendix C Effectiveness evidence study selection

Figure 1: Flow chart of clinical study selection for the review of pharmacological
management of HFmrEF

Records identified through Additional records identified through
database searching, n= 15,542 other sources, n=184

A 4

Records screened in abstract sift,
n=15,726

| Records excluded in abstract sift,

n=14,796

\ 4
Full-text papers assessed for
eligibility, n=930

v \ 4
Papers included in review: Papers excluded from review:
n=15 (reporting on 5 trials and 1 n=915
IPD)

Reasons for exclusion: see Appendix
JError! Reference source not found.
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Appendix D Effectiveness evidence
Alzahrani, 2018

Bibliographic Alzahrani, Talal; Tiu, John; Panjrath, Gurusher; Solomon, Allen; The effect of angiotensin-converting enzyme inhibitors on
Reference clinical outcomes in patients with ischemic cardiomyopathy and midrange ejection fraction: a post hoc subgroup analysis from
the PEACE trial.; Therapeutic advances in cardiovascular disease; 2018; vol. 12 (no. 12); 351-359

Study details

Secondary None
publication of

another included

study- see primary

study for details

Other publications  Braunwald 2004, Pfeffer 1998
associated with this
study included in

review

Trial name / PEACE trial
registration number

Study location Not specified
Study setting Multicentre setting
Study dates Not specified
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Sources of funding

Inclusion criteria

Exclusion criteria

No specific grant from any funding agency in the public, commercial, or not-for-profit sectors.

Patients with a left ventricular EF between 40-50%

Inclusion criteria from Braunwald, 2004:

Age 50 years or older

Coronary artery disease documented by at least one of the following:

Myocardial infarction at least 3 months before enrolment

Coronary-artery bypass grafting or percutaneous transluminal coronary angioplasty at least 3 months before enrolment
Obstruction of 250% of the luminal diameter of at least one native vessel on coronary angiography

Left ventricular ejection fraction > 40% on contrast or radionuclide ventriculography or echocardiography, a qualitatively
normal left ventriculogram, or the absence of left ventricular wall-motion abnormalities on echocardiography

Toleration of the medication and successful completion of the run-in phase, with 280% compliance with the medication

Exclusion criteria from Braunwald, 2004:

Current use or a current condition requiring use of an ACE inhibitor or a contraindication to ACE inhibitors
Current use of an angiotensin Il-receptor antagonist

Hospitalization for unstable angina within the preceding 2 months

Valvular heart disease deemed to require surgical intervention

Coronary-artery bypass grafting or percutaneous transluminal angioplasty within the preceding 3 months
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Recruitment /
selection of
participants

Intervention(s)

Comparator

Population
subgroups

Planned elective coronary revascularization

Serum creatinine >2.0 mg/dl (177 ymol/litre)

Serum potassium >5.5 mmol/litre

Limited change of 5 year survival

Psychosocial condition precluding long-term adherence

Unable or unwilling to give consent

Female sex and of childbearing potential and not using contraception

Current use in a research trial of medication not approved by the U.S. Food and Drug Administration or the Health
Protection Branch of the Canadian Department of National Health and Welfare

Potentially eligible subjects participated in a two-week run-in phase during which they were requested to take trandolapril at
a dose of 2mg per day. Consenting patients who successfully completed the run-in phase were randomly assigned to
receive either trandolapril or a matching placebo. (Recruitment information from Braunwald, 2004)

Patients were initially started on 2mg/day of trandolapril, which was then increased to 4mg/day for those who tolerated the
2mg after 6 months.

Background treatment: Beta-blockers 59%

Placebo

Background treatment: Beta-blockers 60%

The patients with a left ventricular EF between 40-50% were the pre-specified subgroup from the primary study in the
PEACE trial (Braunwald, 2004)
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Number of 2512 participants
participants

Duration of follow-up Total of 7 years of follow-up (mean 4.7 years)

Indirectness Yes- intervention indirectness due to indication for patients with ischemic cardiomyopathy. Trandolapril is indicated for
hypertension.

Events data -outcome indirectness as not TTE
Method of analysis  Intention-to-treat analysis was used.

Additional comments Related studies:
Braunwald 2004 (primary paper; 15357561)
Pfeffer 1998 (study design paper; 15357561)

Canadian Cardiovascular Society functional classification (% of patients):
Class I: Trandolapril= 72.13% Placebo= 74.62%

Class II: Trandolapril = 17.83% Placebo= 16.13%

Class Ill: Trandolapril = 8.76% Placebo= 8.06%

Class IV: Trandolapril= 1.29% Placebo= 1.19%
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Study arms
ACE-inhibitor (trandolapril) (N = 1247)

Patients were initially started on 2mg/day of trandolapril and were then increased to 4mg/day for those who tolerated 2 mg dose after 6 months.
Background treatment: Beta-blockers 59%

Placebo (N = 1265)

Background treatment: Beta-blockers 60%

Characteristics

Arm-level characteristics

Characteristic ACE-inhibitor (trandolapril) (N Placebo (N =
=1247) 1265)

% Female n=NR;%=15.4 n=NR; %=

14.23

Sample size

Age 65 (8) 64 (8)

Mean (SD)

LVEF 47 (3) 47 (3)

Mean (SD)
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Characteristic ACE-inhibitor (trandolapril) (N Placebo (N =
=1247) 1265)
Type 2 diabetes n=NR; % =12.67 n=NR; %=
with hypertension or diastolic blood pressure greater than or equal to 90 or systolic blood 11.38
pressure greater than or equal to 140mmHg
Sample size
Renal function (eGFR; mL/min/1.73m2) 77 (18) 78 (20)
Mean (SD)
Background (non-randomised) heart failure medications n=NR; % =NR n=NR; %=
NR
Sample size
Calcium channel blocker n=NR; % =32.77 n=NR; %=
. 31.43
Sample size
Beta-blocker n=NR; % =58.63 n=NR; %=
. 59.7
Sample size
Aspirin or antiplatelet medication n=NR; % =89.09 n=NR; %=
: 90.74
Sample size
Lipid-lowering drug n=NR; % =65.43 n=NR; %=
68.59
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Characteristic ACE-inhibitor (trandolapril) (N Placebo (N =
=1247) 1265)

Sample size

Diuretic agent n=NR; % =10.36 n=NR; %=
. 10.92

Sample size

Potassium-sparing diuretic n=NR; % =3.13 n=NR; %=
. 2.69

Sample size

Digitalis n=NR; % =4.82 n=NR; %=
. 443

Sample size

Antiarrhythmic agent n=NR; % =2.33 n=NR; %=
. 2.53

Sample size

Anticoagulant n=NR; % =6.43 n=NR; %=
: 5.85

Sample size

Insulin n=NR; % = 3.61 n=NR; %=
. 3.87

Sample size

Hormone replacement therapy n=NR; % =3.85 n=NR; %=

3.72
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Characteristic ACE-inhibitor (trandolapril) (N Placebo (N =

= 1247) 1265)
Sample size
Outcomes
Study timepoints
4.7 year
Dichotomous outcomes
Outcome ACE-inhibitor (trandolapril), 4.7 year, N = Placebo, 4.7 year, N =
1247 1265
All-cause mortality (number of patients ) n=101; % =8.1 n=134;%=10.6
No of events
Cardiovascular mortality (number of patients ) n=53;%=4.3 n=67;%=53
No of events
Hospitalisation for nonfatal congestive heart failure (number of n=47;%=3.8 n=51;%=4

patients )

No of events
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All-cause mortality - Polarity - Lower values are better
Cardiovascular mortality - Polarity - Lower values are better

Hospitalisation for nonfatal congestive heart failure - Polarity - Lower values are better

Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT 2 HFmrEF

All-cause mortality- dichotomous

Section Question Answer

Overall bias and  Risk of bias Low

Directness judgement

Overall bias and  Overall Indirectly applicable

Directness Directness (Indirectly applicable due to trandolapril not being typically used for heart failure (intervention indirectness),
population not symptomatic heart failure (population indirectness), and because outcome not TTE (outcome
indirectness))

Cardiovascular mortality- dichotomous

Section Question Answer

Overall bias and  Risk of bias Low

Directness judgement (Low risk of bias)

Overall bias and  Overall Indirectly applicable

Directness Directness (Indirectly applicable due to trandolapril not being typically used for heart failure (intervention indirectness),
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Section Question Answer

population not symptomatic heart failure (population indirectness), and because outcome not TTE (outcome
indirectness))

Hospitalisation for nonfatal congestive heart failure- dichotomous

Section Question Answer

Overall bias and  Risk of bias Low

Directness judgement (Low risk of bias)

Overall bias and  Overall Indirectly applicable

Directness Directness (Indirectly applicable due to trandolapril not being typically used for heart failure (intervention indirectness),
population not symptomatic heart failure (population indirectness), and because outcome not TTE (outcome
indirectness))

Braunwald, 2004

Bibliographic Braunwald, Eugene; Domanski, Michael J; Fowler, Sarah E; Geller, Nancy L; Gersh, Bernard J; Hsia, Judith; Pfeffer, Marc A;
Reference Rice, Madeline M; Rosenberg, Yves D; Rouleau, Jean L; Angiotensin-converting-enzyme inhibition in stable coronary artery
disease.; The New England journal of medicine; 2004; vol. 351 (no. 20); 2058-68
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Study details

Alzahrani, 2018
Secondary

publication of
another included
study- see primary
study for details

Other publications Provides background information for Alzahrani, 2018 (PEACE)
associated with

this study included

in review

Trial name / PEACE
registration
number

Cleland, 2018

Bibliographic Cleland, John G F; Bunting, Karina V; Flather, Marcus D; Altman, Douglas G; Holmes, Jane; Coats, Andrew J S; Manzano,

Reference Luis; McMurray, John J V; Ruschitzka, Frank; van Veldhuisen, Dirk J; von Lueder, Thomas G; Bohm, Michael; Andersson, Bert;
Kjekshus, John; Packer, Milton; Rigby, Alan S; Rosano, Giuseppe; Wedel, Hans; Hjalmarson, Ake; Wikstrand, John; Kotecha,
Dipak; Beta-blockers for heart failure with reduced, mid-range, and preserved ejection fraction: an individual patient-level
analysis of double-blind randomized trials.; European heart journal; 2018; vol. 39 (no. 1); 26-35

Study Characteristics
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Study design

Search details:
dates and databases
searched

Sources of funding

Study and
participant inclusion
criteria

Chronic Heart Failure:

2025]

Systematic review with IPD meta-analysis

Data request to trialists December 2010.
Studies identified by the BB-HF group:

The BB-HF group is a collaborative, multinational effort to combine individual data from the major randomized controlled
trials (RCTs) investigating the use of betablockers in chronic HF. The group consists of the leading investigators of these
trials and international experts, with the support of the four pharmaceutical companies that have marketed beta-blockers in
HF (AstraZeneca, GlaxoSmithKline, Merck Serono and Menarini). A standardized data request form was generated to
obtain IPD from each eligible trial . At the time of this publication, individual data on 15,922 participants (representing 10 of
the 11 trials) have been received by the coordinating center, the Clinical Trials and Evaluation Unit, Royal Brompton &
Harefield NHS Trust/Imperial College London.

To ensure a complete assessment of the evidence, published or unpublished RCTs were identified through computer aided
searches (for example, Medline and Current Contents), scrutiny of reference lists of trials, trials registries, meeting
abstracts, review articles and discussion with members of the collaborative group and with the pharmaceutical
manufacturers.

Menarini Farmaceutica Internazionale provided an unrestricted research grant for administrative costs; GlaxoSmithKline
provided data extraction support; and IRCCS San Raffaele a collaborative research grant.

Only unconfounded (in which one treatment group differed from another only by the beta-blocker therapy of interest)
placebo-controlled trials were eligible that recruited >300 patients, with a planned follow-up of >6 months and explicit
reporting of mortality. All trials had appropriate ethical approval.

Trials must include patients with documented symptomatic HF. Study included all patients with baseline LVEF and an
electrocardiogram (ECG) that showed either sinus rhythm or AF/atrial flutter (for the purposes of this report, reference to AF
therefore includes atrial flutter). Due to demonstration of an interaction of treatment effect with heart rhythm,7 patients with
sinus rhythm and AF were analysed separately.
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Study and See above

participant exclusion

criteria

Intervention(s) Beta-blockers (no further details supplied)
Comparator(s) Placebo

Number of studies 11 studies
included in the
systematic review

Studies from the In this analysis, the baseline value of LVEF recorded in individual patient case report forms or core laboratory assessment
systematic review  was used, which in some patients was above the entry criterion according to that particular study. LVEF was analysed as a
that are relevant for continuous variable to model interactions with outcomes, and classified as <20%, 20—25%, 26— 34%, 35-39%, 40—49%,
use in the current and>_50%, as well as <40%, 40—49%, > 50% to align with guideline phenotypes.

review

Studies from the None
systematic review

that are not relevant

for use in the current
review

Analysis methods All analyses followed the principle of intention-to-treat. Patients were classified by heart rhythm and LVEF. Outcomes were

analysed using a Cox proportional hazards regression model, stratified by study. This is a one-stage fixed effects approach
and assumes that all trials are estimating a common treatment effect with baseline hazards that vary across studies.
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Study arms
Beta-blockers (N = 716)
716 = total n for subgroup LVEF 40-49%. NR per arm

Placebo (N = 716)
716 = total n for subgroup LVEF 40-49%. NR per arm

Outcomes
Study timepoints
1.3 year (Median FUP)

Contrast outcomes
Outcome Beta-blockers vs Placebo, 1.3 year, N2 = NR, N1 = NR
All cause mortality (n=716)

Sinus rhythm 0.59 (0.34 to 1.03)
n=570

Hazard ratio/95% CI
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Outcome Beta-blockers vs Placebo, 1.3 year, N2 = NR, N1 = NR
Atrial fibrillation 1.3 (0.63 to 2.67)
n=146

Hazard ratio/95% CI
CV mortality (cardiovascular death)

Sinus rhythm 0.48 (0.24 t0 0.97)
n=570

Hazard ratio/95% CI

Atrial fibrillation 0.86 (0.36 to 2.03)
n=146

Hazard ratio/95% CI
Unplanned hospitalisation HF-related (cardiovascular hospitalisation)

Sinus rhythm 0.95 (0.68 to 1.32)
n=566

Hazard ratio/95% CI

Atrial fibrillation 1.15 (0.57 to 2.32)
n=143

Hazard ratio/95% CI
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All-cause mortality - Polarity - Lower values are better

CV mortality (cardiovascular death) - Polarity - Lower values are better

Unplanned hospitalisation HF-related (cardiovascular hospitalisation) - Polarity - Lower values are better

Results for subgroup 40-49% LVEF

Critical appraisal - RoB Assessment of Individual Participant Data Meta-analysis studies 2 HFmrEF

Section

Question

Use of a systematic Is the IPD meta-analysis part of a

review

Identification of
eligible studies

systematic review?

Were All Eligible Trials Identified?

Ability to obtain IPD Were IPD Obtained from Most Trials?

data

IPD data integrity

Was the Integrity of the IPD Checked?

Answer

Yes, and a pre-specified protocol is available
(More details in Kotecha et al (2013))

Unclear

(Brief description of search of electronic databases but no flowchart showing
assessment of papers identified and considered for inclusion. No detailed search
strategy available.)

Probably yes
(No issues reported on gaining access to IPD data)

Yes

(All data were cross-checked across different trial databases and compared with
published reports. Discrepancies, inconsistencies, and incomplete data were
checked against original case report forms and trial documentation to ensure IPD
integrity. All 11 trial databases were then harmonized according to the
Standardized data request form to match patient characteristics and outcomes
across all trials.)
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Section Question

Planned analyses = Were the Analyses Prespecified in
Detail?

Assessment of risk Was the risk of bias of included trials
of bias of the assessed?
included studies

Methods of analysis Were the methods of analysis appropriate
overall?

Reporting standards Does any report of the results adhere to
the Preferred Reporting ltems for a
Systematic review and Meta-analysis of
IPD (The PRISMA-IPD Statement)?

Overall judgement  What is the overall judgement of study
of study quality quality?

Overall judgement  Directness
of study quality

Docherty 2024

Bibliographic Docherty, Kieran F.; Henderson, Alasdair D.;

Answer

Yes
(See Kotecha 2013 (design and rationale paper))

Yes
(Using Cochrane RoB tool)
Probably yes

(One-stage model and regression model considering participant characteristics)

Yes
(Paper states reports according to PRISMA-IPD statement)

Moderate

(Most aspects of IPD conduct high quality but some concerns about identification
of all relevant trials (no clear search strategy reported or available, and no
flowchart to show assessment of papers against inclusion criteria).)

Directly applicable

Jhund, Pardeep S.; Claggett, Brian L.; Desai, Akshay S.; Mueller, Katharina;

Reference Viswanathan, Prabhakar; Scalise, Andrea; Lam, Carolyn S.P.; Senni, Michele; Shah, Sanjiv J.; Voors, Adriaan A.; Zannad,
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Faiez; Pitt, Bertram; Vaduganathan, Muthiah; Solomon, Scott D.; McMurray, John JV..; Efficacy and Safety of Finerenone
Across the Ejection Fraction Spectrum in Heart Failure with Mildly Reduced and Preserved Ejection Fraction: a Prespecified
Analysis of The FINEARTS-HF Trial; Circulation; vol. 0 (no. 0)

Study details

L Solomon 2024 (EPPI ID: 15978369): FINEARTS-HF primary results paper
Other publications

associated with 5,04 00244 (EPPI ID: 15978368): FINEARTS-HF baseline characteristics paper
this study included

e Vaduganathan 2024 (EPPI ID: 15978367): FINEARTS-HF design and rationale paper
Trial name / FINEARTS-HF: NCT04435626.
registration
number
Study type Randomised controlled trial (RCT)
RCT: pre-specified subgroup
Study location 654 sites across 37 countries in North America, South America, Europe, Asia and Australasia
Study setting Hospitalised, recently hospitalised or ambulatory
Study dates September 2020 to June 2024

Sources of funding Industry: Bayer
Inclusion criteria  Key inclusion criteria were:
e age >40 years,

o symptomatic heart failure in New York Heart Association (NYHA) functional class II-IV,
o treatment with a diuretic for >30 days before randomization,
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Exclusion criteria

Recruitment /
selection of
participants

Intervention(s)

o a left ventricular ejection fraction (LVEF) >40% with evidence of structural heart disease (either left atrial
enlargement or left ventricular hypertrophy) measured within 12 months of screening,

o elevated natriuretic peptide levels: NT-proBNP >300 pg/mL [or BNP >100 pg/mL] for patients in sinus rhythm; or NT-
proBNP >900 pg/mL [or BNP >300 pg/mL] for patients in atrial fibrillation).

Other details

o Both ambulatory and hospitalized patients were eligible.
o Patients with prior LVEF <40% with subsequent improvement to 240% were also eligible for enrolment provided that
ongoing heart failure symptoms were present and all other inclusion criteria were satisfied.

Key exclusion criteria were:

eGFR <25 ml/min/1.73 m2 ,

serum/plasma potassium >5.0 mmol/L at screening or randomisation,

symptomatic hypotension with mean systolic blood pressure <90 mmHg at screening or randomisation
MRA use 30 days prior to randomisation

cardiogenic shock

Patients could be enrolled irrespective of clinical care setting (whether hospitalized, recently hospitalized, or ambulatory).
The proportion of patients without a recent worsening HF event within 3 months of randomisation was capped globally at
approximately 50% of the original planned sample size.

Finerenone 10, 20 or 40 mg based on eGFR.

Starting dose was selected based on baseline eGFR. Participants with an eGFR <60 ml/min/1.73 m2 started 10 mg once
daily with a maximum maintenance dose of 20 mg once daily, whereas participants with an eGFR >60 ml/min/1.73 m2
started 20 mg once daily with a maximum maintenance dose of 40 mg once daily.

Up-titration to the maximum tolerated dose if potassium <5.0 mmol/L and eGFR decrease <30%
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Comparator Matching placebo

Population Prespecified analyses according to LVEF categories (<50%, 250 to <60%, and 260%) with LVEF available in >99% of
subgroups participants

Number of Subgroup <50% = 2172 (36% of total participants)

participants

Duration of follow- The median duration of follow-up was 32 months in the overall population

up

Indirectness Intervention not licensed for CHF

Method of analysis ITT

Study arms
MRA (finerenone) (N = 1093)
Subgroup with LVEF <50% Maximum dose of 20 mg or 40 mg once daily

Placebo (N = 1079)
Subgroup with LVEF <50%

Characteristics

Study-level characteristics
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Characteristic
% Female

Sample size
Age

Mean (SD)
Ethnicity - Asian

Sample size
Ethnicity - Black

Sample size
Ethnicity - white

Sample size
Ethnicity - Other

Sample size
NYHA class - Il

Sample size
NYHA class - lll/IV

Sample size

Chronic Heart Failure: Evidence review for pharmacological therapy for heart failure with mildly reduced left ventricular ejection fraction [June
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n=679; % =31.3

69.6 (10.1)

n=432;%=19.9

n=23;%=1.1
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n=58;%=27

n=1499; % =69
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Characteristic Study (N = 2172)
LVEF (%) 44 .4 (2.8)

Mean (SD)

Type 2 diabetes n =866 ; % = 39.9
Sample size

Atrial fibrillation n=771;% =355
on baseline ECG

Sample size

Previous heart failure hospitalisation n=1450; % = 66.8
Sample size

Renal function (eGFR; mL/min/1.73m2) - Mean eGFR 64.8 (20.1)

Mean (SD)

Renal function (eGFR; mL/min/1.73m2) - eGFR <60 n=929;%=42.8
Sample size

Background (non-randomised) heart failure medications - b-blocker n=1919; % =88.4
Sample size

Background (non-randomised) heart failure medications - ACEI n=870; % = 40.1
Sample size
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Characteristic Study (N = 2172)
Background (non-randomised) heart failure medications - ARB n=616; % = 28.4

Sample size
Background (non-randomised) heart failure medications - ARNI n=341;%=15.7

Sample size
Background (non-randomised) heart failure medications - SGLT2i n=336;%=155

Sample size
Background (non-randomised) heart failure medications - CCB n=515; % =23.7

Sample size
KCCQ - Total Symptom Score 69.3 (23.9)

Mean (SD)

Outcomes

Study timepoints
« Baseline
e 12 month
e 32 month (median follow up)
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Dichotomous and rate outcomes

Outcome MRA (finerenone), 32 month, N = 1093 Placebo, 32 month, N = 1079
All-cause mortality n=192; % =17.6 n=201;%=18.6

No of events
Cardiovascular mortality n=103;% =94 n=119; % = 11

No of events
First worsening heart failure event n=175;% =16 n=219; % =20.3

No of events

Total number of worsening heart failure events 311 377
rate data

Nominal

All-cause mortality - Polarity - Lower values are better

Cardiovascular mortality - Polarity - Lower values are better

First worsening heart failure event - Polarity - Lower values are better

Total number of worsening heart failure events - Polarity - Lower values are better

Hazard ratios, rate ratios and mean difference (adjusted)

Outcome MRA (finerenone) vs MRA (finerenone) vs
Placebo, 12 month, N2 = Placebo, 32 month, N2 =
1093, N1 = 1079 1093, N1 = 1079

All-cause mortality NR 0.96 (0.78 t0 1.17)

adjusted for the following baseline variables: randomized treatment (finerenone or
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Outcome

MRA (finerenone) vs
Placebo, 12 month, N2 =
1093, N1 = 1079

MRA (finerenone) vs
Placebo, 32 month, N2 =
1093, N1 = 1079

placebo), age, sex, eGFR, NYHA functional class, heart rate, systolic blood pressure,
BMI, (log)NT-proBNP, and a history of type 2 diabetes, prior heart failure hospitalization,
atrial fibrillation, and myocardial infarction. All models were stratified by geographic
region

Hazard ratio/95% CI

Cardiovascular mortality NR 0.85 (0.65 to 1.11)
adjusted for the following baseline variables: randomized treatment (finerenone or

placebo), age, sex, eGFR, NYHA functional class, heart rate, systolic blood pressure,

BMI, (log)NT-proBNP, and a history of type 2 diabetes, prior heart failure hospitalization,

atrial fibrillation, and myocardial infarction. All models were stratified by geographic

region

Hazard ratio/95% CI

First worsening heart failure event (defined as either an unplanned hospitalisation NR 0.77 (0.63 to 0.95)
for heart failure or an urgent heart failure visit)

adjusted for the following baseline variables: randomized treatment (finerenone or

placebo), age, sex, eGFR, NYHA functional class, heart rate, systolic blood pressure,

BMI, (log)NT-proBNP, and a history of type 2 diabetes, prior heart failure hospitalization,

atrial fibrillation, and myocardial infarction. All models were stratified by geographic

region

Hazard ratio/95% CI

Total number of worsening heart failure events (defined as either an unplanned NR 0.83 (0.65, 1.05)
hospitalisation for heart failure or an urgent heart failure visit) (Rate ratio (95% Cl))
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Outcome MRA (finerenone) vs
Placebo, 12 month, N2 =
1093, N1 = 1079

adjusted for the following baseline variables: randomized treatment (finerenone or
placebo), age, sex, eGFR, NYHA functional class, heart rate, systolic blood pressure,
BMI, (log)NT-proBNP, and a history of type 2 diabetes, prior heart failure hospitalization,
atrial fibrillation, and myocardial infarction. All models were stratified by geographic
region

Custom value

Change in KCCQ-TSS from baseline to month 12 (mean difference) NR
using a linear regression model, adjusted for baseline value and geographic region.

Mean (SD)

Change in KCCQ-TSS from baseline to month 12 (mean difference) 1.39 (-0.19 to 2.97)
using a linear regression model, adjusted for baseline value and geographic region.

Mean (95% CI)

All-cause mortality - Polarity - Lower values are better
Cardiovascular mortality - Polarity - Lower values are better

MRA (finerenone) vs
Placebo, 32 month, N2 =
1093, N1 = 1079

NR

NR

First worsening heart failure event (defined as either an unplanned hospitalisation for heart failure or an urgent heart failure visit) -

Polarity - Lower values are better

Total number of worsening heart failure events (defined as either an unplanned hospitalisation for heart failure or an urgent heart

failure visit) - Polarity - Lower values are better
Change in KCCQ-TSS from baseline to month 12 - Polarity - Higher values are better
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Continuous outcomes

Outcome MRA (finerenone), 12 month, N = 1093 Placebo, 12 month, N = 1079

Change in KCCQ-TSS from baseline to month 12 (least 8.17 (6.98 to 9.35) 6.78 (5.61 10 7.94)
square mean)

Mean (95% ClI)
Change in KCCQ-TSS from baseline to month 12 - Polarity - Higher values are better

Adverse events

Outcome MRA (finerenone), 32 month, N = 1092 Placebo, 32 month, N = 1078
Treatment discontinuation due to adverse event n=31;%=2.8 n=30;%=2.8

No of events
Treatment discontinuation due to adverse event - Polarity - Lower values are better

Hyperkalaemia

Outcome MRA (finerenone), 32 month, N = 1060 Placebo, 32 month, N = 1038

Hyperkalaemia n=161;% =15.2 nN=77;%=74
Potassium >5.5 mmol/L

No of events
Hyperkalaemia - Polarity - Lower values are better
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Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT 2 HFmrEF

All-cause mortality (dichotomous)

Section

Overall bias and
Directness

Overall bias and
Directness

Question

Risk of bias
judgement

Overall Directness

Cardiovascular mortality (dichotomous)

Section

Overall bias and
Directness

Overall bias and
Directness

Chronic Heart Failure:
2025]

Question

Risk of bias
judgement

Overall Directness

Answer

Some concerns
(Protocol deviations in subgroup definitions of LVEF categories)

Indirectly applicable

(Intervention indirectness: Finerenone not licensed for CHF; Outcome indirectness: dichotomous,
not time-to-event)

Answer

Some concerns
(Protocol deviations in subgroup definitions of LVEF categories)

Indirectly applicable

(Intervention indirectness: Finerenone not licensed for CHF; Outcome indirectness: dichotomous,
not time-to-event)
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First worsening heart failure event (dichotomous)

Section Question Answer

Some concerns

Overall bias and Risk of bias (Protocol deviations in subgroup definitions of LVEF categories)
Directness judgement

Overall bias and ] Indirectly applicable

Directness Overall Directness

(Intervention indirectness: Finerenone not licensed for CHF; Outcome indirectness: dichotomous,
not time-to-event)

All-cause mortality (HR)

Section Question Answer
Some concerns
(Protocol deviations in subgroup definitions of LVEF categories)
Overall bias and Directness . Partially applicable
Overall Directness (Intervention indirectness: Finerenone not licensed for CHF)

Overall bias and Directness Risk of bias judgement

Cardiovascular mortality (HR)

Section Question Answer

Some concerns
(Protocol deviations in subgroup definitions of LVEF categories)
Overall bias and Directness . Partially applicable

Overall Directness (Intervention indirectness: Finerenone not licensed for CHF)

Overall bias and Directness Risk of bias judgement
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First worsening heart failure event (HR)

Section Question

Overall bias and Directness Risk of bias judgement

Overall bias and Directness )
Overall Directness

Total number of worsening heart failure events (rate ratio)

Section Question

Overall bias and Directness Risk of bias judgement

Overall bias and Directness )
Overall Directness

Change in KCCQ-TSS (12 months)

Section Question

Overall bias and Directness Risk of bias judgement

Overall bias and Directness )
Overall Directness

Answer

Some concerns
(Protocol deviations in subgroup definitions of LVEF categories)

Partially applicable
(Intervention indirectness: Finerenone not licensed for CHF)

Answer

Some concerns
(Protocol deviations in subgroup definitions of LVEF categories)

Partially applicable
(Intervention indirectness: Finerenone not licensed for CHF)

Answer

Some concerns
(Protocol deviations in subgroup definitions of LVEF categories)

Partially applicable
(Intervention indirectness: Finerenone not licensed for CHF)
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Treatment discontinuation due to adverse event

Section Question Answer

Some concerns
(Protocol deviations in subgroup definitions of LVEF categories)

Overall bias and Directness ) Partially applicable
Overall Directness (Intervention indirectness: Finerenone not licensed for CHF)

Overall bias and Directness Risk of bias judgement

Hyperkalaemia

Section Question Answer

Some concerns
(Protocol deviations in subgroup definitions of LVEF categories)

Overall bias and Directness ) Partially applicable
Overall Directness (Intervention indirectness: Finerenone not licensed for CHF)

Overall bias and Directness Risk of bias judgement

Kotecha, 2013

Bibliographic Kotecha, Dipak; Manzano, Luis; Altman, Douglas G; Krum, Henry; Erdem, Guliz; Williams, Nicola; Flather, Marcus D;
Reference Individual patient data meta-analysis of beta-blockers in heart failure: rationale and design.; Systematic reviews; 2013; vol. 2;
7

Study Characteristics

. Provides background information for Cleland (2018)
Search details:

dates and
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databases
searched

Lund, 2018

Bibliographic Lund, Lars H; Claggett, Brian; Liu, Jiankang; Lam, Carolyn S; Jhund, Pardeep S; Rosano, Giuseppe M; Swedberg, Karl,

Reference Yusuf, Salim; Granger, Christopher B; Pfeffer, Marc A; McMurray, John J V; Solomon, Scott D; Heart failure with mid-range
ejection fraction in CHARM: characteristics, outcomes and effect of candesartan across the entire ejection fraction spectrum.;
European journal of heart failure; 2018; vol. 20 (no. 8); 1230-1239

Study details
None
Secondary
publication of
another included
study- see primary
study for details
Other publications Swedberg, 1999

associated with
this study included

in review

Trial name / CHARM Alternative: NCT00634400
registration

number CHARM Added: NCT00634309
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CHARM Preserved: NCT00634712

Study location Not specified. (Participants were from 26 countries- Swedburg, 1999)
Study setting Not specified
Study dates Not specified

Sources of funding The CHARM Programme was funded and sponsored by AstraZeneca. L.H.L. was supported by grants for a broad HFpEF
research program from the Swedish Research Council (grant 2013-23897-104604-23), the Swedish Heart Lung Foundation
(grant 20150063) and the Stockholm County Council (grants 20090556 and 20110120).

Inclusion criteria  (ldentified from Swedburg, 1999)

Men or women aged 18 years or older with symptomatic chronic heart failure according to NYHA class II-IV for 24 weeks
before randomisation.

Documentation of LVEF has to be performed by either contrast ventriculography, radionuclide ventriculography, or
quantitative echocardiography within the previous 6 months. The most recent measure was used.

In patients with LVEF >40% and not treated with an ACE-inhibitor: patients should have a history of hospitalisation for a
cardiac reason and no current treatment, or continued need for treatment with an ACE inhibitor.

Exclusion criteria (ldentified from Swedburg, 1999)

Current serum-creatinine 2265mmol/L (=3 mg/dL)

Current serum-potassium 25.5 mmol/L (25.5 mEq/L)

Or history of marked ACE inhibitor-induced hyperkalaemia resulting in either a serum-potassium greater than or
equal to 6.0 mmol/L (=6.0) or a life-threatening adverse event

Known bilateral renal artery stenosis

current symptomatic hypotension

Persistent systolic or diastolic hypertension

Stroke

Acute myocardial infarction
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Recruitment /
selection of
participants

Intervention(s)

Comparator

Population
subgroups

Number of
participants

e Open heart surgery within the last 4 weeks

e Previous heart transplant or heart transplant expected to be performed within the next 6 months

e Presence of any noncardiac disease (e.g. cancer) that is likely to significantly shorten life expectancy to less than 2
years

(Identified from Swedburg, 1999)

Participants are a part of the Candesartan in Heart Failure- Assessment of Reduction in Mortality and Morbidity (CHARM)
programme.

All symptomatic CHF patients will be eligible regardless of LV function and tolerability of ACE inhibitors.
Candesartan, titrated from 4 to 8 mg/day up to the target dose of 32 mg

Background treatment: ACEI 27%, beta-blocker 58% and MRA 11%
Placebo

Background treatment: ACEI 27%, beta-blocker 58% and MRA 11%
Not specified

1322 participants with ejection fraction between 40-49%
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Duration of follow- Mean follow-up= 2.9 years
up

Indirectness None

Method of analysis Not specified

Study arms

ARB (Candesartan) (N = 667)
HFmrEF patients with an ejection fraction range between 40-49%. Candesartan, titrated from 4 to 8 mg/day up to the target dose of 32

mg Background treatment: ACEI 27%, beta-blocker 58% and MRA 11%

Placebo (N = 665)
Background treatment: ACEI 27%, beta-blocker 58% and MRA 11%

Characteristics

Study-level characteristics

Characteristic Study (N = 1322)
% Female n=395;%=29.9
Sample size

Age 65 (11)

Mean (SD)

Chronic Heart Failure: Evidence review for pharmacological therapy for heart failure with mildly reduced left ventricular ejection fraction [June
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Characteristic Study (N = 1322)
European n=1237; % = 93.6
Sample size

Black n=43;%=3.3
Sample size

Other n=42;%=3.2
Sample size

NYHA Class I n=763; % =577
Sample size

NYHA Class Il n=550;%=41.6
Sample size

NYHA class IV n=9;%=0.7
Sample size

Ischaemic n=885;% =66.9
Sample size

Idiopathic n=173; % = 13.1
Sample size

Chronic Heart Failure: Evidence review for pharmacological therapy for heart failure with mildly reduced left ventricular ejection fraction [June
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Characteristic
Hypertensive

Sample size
LVEF

Mean (SD)
Type 2 diabetes

Sample size
Atrial fibrillation

Sample size
ACE-inhibitor

Sample size
Beta-blocker

Sample size
Spironolactone

Sample size
Pacemaker

Sample size
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n=168;%=12.7

44 (NR)

n=378; % =28.6

n=339; %=256

n=359;%=272

n=763;% =577

n=151;%=114

n=100;%=7.6
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Characteristic
Implantable cardioverter-defibrillator

Sample size

Outcomes

Study timepoints
e 2.9year

Contrast outcomes

Outcome

All-cause mortality
Unadjusted

Hazard ratio/95% CI

Cardiovascular mortality
Unadjusted

Hazard ratio/95% CI

Unplanned hospitalisations or visits, HF-related (HF hospitalisation)

Unadjusted

Study (N = 1322)
n=21;%=1.6

ARB (Candesartan) vs Placebo, 2.9 year, N2 = 1322, N1
=NR

0.79 (0.6 to 1.04)

0.81 (0.6 to 1.11)

0.72 (0.55 to 0.95)

Chronic Heart Failure: Evidence review for pharmacological therapy for heart failure with mildly reduced left ventricular ejection fraction [June
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Outcome ARB (Candesartan) vs Placebo, 2.9 year, N2 = 1322, N1
=NR

Hazard ratio/95% CI

Unplanned hospitalisations or visits, HF -related (repeat) (recurrent HF IRR: 0.48 (0.33-0.70)

hospitalisation)

Unadjusted

Custom value

All-cause mortality - Polarity - Lower values are better
Cardiovascular mortality - Polarity - Lower values are better

Unplanned hospitalisations or visits, HF-related (HF hospitalisation) - Polarity - Lower values are better

Unplanned hospitalisations or visits, HF-related (repeat) (recurrent HF hospitalisation) - Polarity - Lower values are better
Only total n for mrEF subgroup reported, not by arm.

Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT 2 HFmrEF
All-cause mortality-Hazard Ratio FUP 2.9y

Section Question Answer

Overall bias and Directness Risk of bias judgement Some concerns
(Randomisation method not reported and not able to assess baseline characteristics.)

Overall bias and Directness Overall Directness Directly applicable

Cardiovascular mortality-Hazard Ratio FUP 2.9y
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Section Question Answer

Overall bias and Directness Risk of bias judgement Some concerns
(Randomisation method not reported and not able to assess baseline characteristics.)

Overall bias and Directness Overall Directness Directly applicable

Unplanned hospitalisations or visits, HF-related (HF hospitalisation)-Hazard Ratio FUP 2.9y

Section Question Answer

Overall bias and Directness Risk of bias judgement Some concerns
(Randomisation method not reported and not able to assess baseline characteristics.)

Overall bias and Directness Overall Directness Directly applicable

Unplanned hospitalisations or visits, HF-related (repeat) (recurrent HF hospitalisation)-IRR (95%CI) FUP 2.9 y
Section Question Answer
Overall bias and Directness Risk of bias judgement Some concerns

(Randomisation method not reported and not able to assess baseline characteristics.)

Overall bias and Directness Overall Directness Directly applicable
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Pfeffer, 1998

Bibliographic Pfeffer, MA; Domanski, M; Rosenberg, Y; Verter, J; Geller, N; Albert, P; Hsia, J; Braunwald, E; Prevention of events with
Reference angiotensin-converting enzyme inhibition (the PEACE study design). Prevention of Events with Angiotensin-Converting
Enzyme Inhibition; American journal of cardiology; 1998; vol. 82 (no. 3a); 25H-30H

Study details

. Provides background information for Alzahrani 2018 (PEACE)
Other publications

associated with
this study included
in review

Pitt, 2014

Bibliographic Pitt B; Pfeffer MA; Assmann SF; Boineau R; Anand IS; Claggett B; Clausell N; Desai AS; Diaz R; Fleg JL; Gordeev |; Harty B;
Reference Heitner JF; Kenwood CT; Lewis EF; O'Meara E; Probstfield JL; Shaburishvili T; Shah SJ; Solomon SD; Sweitzer NK; Yang S;
McKinlay SM; ; Spironolactone for heart failure with preserved ejection fraction.; The New England journal of medicine; 2014;

vol. 370 (no. 15)
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Study details

o Provides background information for Solomon 2016 (TOPCAT)
Other publications

associated with
this study included
in review

Solomon, 2016

Bibliographic Solomon, Scott D; Claggett, Brian; Lewis, Eldrin F; Desai, Akshay; Anand, Inder; Sweitzer, Nancy K; O'Meara, Eileen; Shah,

Reference Sanjiv J; McKinlay, Sonja; Fleg, Jerome L; Sopko, George; Pitt, Bertram; Pfeffer, Marc A; Influence of ejection fraction on
outcomes and efficacy of spironolactone in patients with heart failure with preserved ejection fraction.; European heart journal;
2016; vol. 37 (no. 5); 455-62

Study details

Secondary None
publication of

another included

study- see primary

study for details

Other publications  Pitt 2014
associated with this

study included in

review

Trial name / TOPCAT/NCT00094302
registration number
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Study type Randomised controlled trial (RCT)

Study location Americas, Republic of Georgia and Russia

'Americas' defined as the United States, Canada, Argentina, and Brazil.

Study setting Study centres

Study dates Not specified

Sources of funding  This work was funded by the National Heart, Lung, and Blood Institute and National Institute of Health (contract
HHSN268200425207C).

Inclusion criteria Aged 50 years or older

With at least one sign and one symptom of heart failure
Controlled blood pressure

Serum potassium level of <5.0 mmol/L

Exclusion criteria (Exclusion criteria information from Desai, 2011)
Severe systemic illness with life expectancy < 3 years from randomisation.
Severe chronic obstructive pulmonary disease (e.g. requiring home oxygen or chronic oral steroid therapy)

Known restrictive/ infiltrative cardiomyopathy, hypertrophic cardiomyopathy, or constrictive pericarditis

Chronic Heart Failure: Evidence review for pharmacological therapy for heart failure with mildly reduced left ventricular ejection fraction [June
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Recruitment /
selection of
participants

Intervention(s)
Comparator

Population
subgroups

Number of
participants

Hemodynamically significant valvular heart disease (e.g. valvular disease anticipated to require surgical correction during
the trial)

Atrial fibrillation with a resting heart rate >90 beat/min

Systolic blood pressure >160 mm Hg

History of hyperkalaemia (25.5 mmol/L within the last 6 months or 25.0 mmol/L in the last 2 weeks)
Severe renal dysfunction, defined as eGFR <30 mL/min per 1.73m2 or serum creatinine 22.5 mg/dL

Myocardial infarction, coronary artery bypass graft surgery, or stroke within 90 days before randomisation, percutaneous
coronary intervention within 30 days before randomisation

Use of aldosterone antagonist or potassium sparing diuretic within 14 days before randomisation

Participants (LVEF 245%) who had either had a hospitalisation within the past year for which heart failure was a major
component or had an elevated natriuretic peptide level (BNP >150 or NT-proBNP >360).

Spironolactone (titrated to 45 mg/day if tolerated)

Placebo

Study population is divided by ejection fraction: EF <50% (N= 520), EF 50-54.99% (N=712), EF 55-59.99% (N=879),
EF=60% (N=1333)

520

Duration of follow-up 3.4 years (median)
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Method of analysis  Intention to treat (from Desai, 2011)

Additional comments The primary endpoint was a composite of cardiovascular death, aborted cardiac arrest, or hospitalisation for heart failure

Study arms
MRA (spironolactone) (N = 520)

Ejection fraction <50% N=520 for total subgroup (not available per arm)

Placebo (N = 520)
Total N for both arms= 520

Characteristics

Study-level characteristics

Characteristic Study (N = 520)

% Female n=190; % =36.5

Sample size

Age 66 (9)

Mean (SD)

Chronic Heart Failure: Evidence review for pharmacological therapy for heart failure with mildly reduced left ventricular ejection fraction [June
2025]

117



DRAFT FOR CONSULTATION

Characteristic Study (N = 520)
Ethnicity n=NR; % =NR
Sample size

Black race nN=38;%=7.3
Sample size

NYHA class n=NR; % =NR
Sample size

Class 1 n=18;% =3.5
Sample size

Class 2 n=318;% =61.2
Sample size

Class 3 n=181;% =34.8
Sample size

Class 4 n=3;%=0.6
Sample size

Previous heart failure hospitalisation n=374;% =719

Chronic Heart Failure: Evidence review for pharmacological therapy for heart failure with mildly reduced left ventricular ejection fraction [June
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Characteristic Study (N = 520)
Sample size

Renal function (eGFR; mL/min/1.73m2) 69.6 (19.9)
Mean (SD)

Background (non-randomised) heart failure medications n=NR; % =NR

Sample size

ACE/ARB n=458; % = 88.1

Sample size

Beta-blockers n=407 ;% =78.3

Sample size

Diuretics n=396;%=76.2

Sample size

Outcomes
Study timepoints
3.4 year

Chronic Heart Failure: Evidence review for pharmacological therapy for heart failure with mildly reduced left ventricular ejection fraction [June
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Hazard ratios

Outcome MRA (spironolactone) vs Placebo, 3.4 year, N2 = NR, N1 = NR

Death Treatment effect (HR) 0.73 (0.49 to 1.09)
Hazard ratio/95% CI

CV death Treatment effect (HR) 0.69 (0.43to 1.11)
Hazard ratio/95% CI

HFHospitalisation Treatment effect (HR) 0.76 (0.46 to 1.26)
Hazard ratio/95% CI

Death - Polarity - Lower values are better
Cardiovascular death - Polarity - Lower values are better

Heart failure hospitalisation - Polarity - Lower values are better

Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT 2 HFmrEF

Death-Treatment effect(HR)-3.4 y
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Section Question Answer
Overall bias and Directness Risk of bias judgement Low
Overall bias and Directness Overall Directness Directly applicable

Cardiovascular death-Treatment effect (HR)-3.4 y

Section Question Answer
Overall bias and Directness Risk of bias judgement Low
Overall bias and Directness Overall Directness Directly applicable

Heart failure hospitalisation-Treatment effect (HR)-3.4 y

Section Question Answer
Overall bias and Directness Risk of bias judgement Low
Overall bias and Directness Overall Directness Directly applicable

Solomon, 2019
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Bibliographic Solomon, Scott D; McMurray, John J V; Anand, Inder S; Ge, Junbo; Lam, Carolyn S P; Maggioni, Aldo P; Martinez, Felipe;

Reference Packer, Milton; Pfeffer, Marc A; Pieske, Burkert; Redfield, Margaret M; Rouleau, Jean L; van Veldhuisen, Dirk J; Zannad, Faiez;
Zile, Michael R; Desai, Akshay S; Claggett, Brian; Jhund, Pardeep S; Boytsov, Sergey A; Comin-Colet, Josep; Cleland, John;
Dungen, Hans-Dirk; Goncalvesova, Eva; Katova, Tzvetana; Kerr Saraiva, Jose F; Lelonek, Malgorzata; Merkely, Bela; Senni,
Michele; Shah, Sanjiv J; Zhou, Jingmin; Rizkala, Adel R; Gong, Jianjian; Shi, Victor C; Lefkowitz, Martin P; Angiotensin-
Neprilysin Inhibition in Heart Failure with Preserved Ejection Fraction.; The New England journal of medicine; 2019; vol. 381

(no. 17); 1609-1620

Study details

Secondary
publication of
another included
study- see primary
study for details

Other publications
associated with this
study included in
review

Trial name /
registration number

Study location

Study setting
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Parent study (used as background for Solomon 2020)

Solomon 2020

PARAGON-HF; NCT01920711

848 centres in 43 countries

NR
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Study dates
Sources of funding

Inclusion criteria

Exclusion criteria

From July 18, 2014, through December 16, 2016, we screened 10,359 patients were screened.
Novartis

1. Written informed consent must be obtained before any assessment is performed 2. 250 years of age, male or female 3.
LVEF 245% by echocardiography during the screening epoch, or within 6 months prior to screening visit (any local LVEF
measurement made using echocardiography only) 4. Symptom(s) of HF requiring treatment with diuretic(s) for at least 30
days prior to screening visit 5. Current symptom(s) of HF (NYHA functional class Il to IV) at screening visit 6. Structural
heart disease evidenced by at least 1 of the following echocardiography findings (any local measurement made during the
screening epoch or within the 6 months prior to screening visit): a) LA enlargement defined by at least 1 of the following: LA
width (diameter) 23.8 cm or LA length 25.0 cm or LA area 220 cm2 or LA volume 255 ml or LA volume index 229 ml/m2 b)
LVH defined by septal thickness or posterior wall thickness =1.1 cm 7. Patients with at least 1 of the following: a) HF
hospitalization (defined as HF listed as the major reason for hospitalization) within 9 months prior to screening visit and NT-
proBNP >200 pg/ml for patients not in AF or >600 pg/ml for patients in AF on screening ECG, or b) NT-proBNP >300 pg/mi
for patients not in AF or >900 pg/ml for patients in AF on the screening visit ECG

1. Any prior echocardiographic measurement of LVEF <40% 2. Acute coronary syndrome (including MI), cardiac surgery,
other major cardiovascular surgery, or urgent PCl within the 3 months prior to visit 1 or an elective PCI within 30 days prior
to visit 1 3. Any clinical event within the 6 months prior to visit 1 that could have reduced the LVEF (e.g., MI, CABG), unless
an echocardiographic measurement was performed after the event confirming the LVEF to be 245% 4. Current acute
decompensated HF requiring augmented therapy with diuretic agents, vasodilator agents, and/or inotropic drugs 5. Patients
who require treatment with 2 or more of the following: an ACEI, an ARB, or a renin inhibitor 6. History of hypersensitivity to
any of the study drugs or to drugs of similar chemical classes 7. Patients with a known history of angioedema 8. Probable
alternative diagnoses that in the opinion of the investigator could account for the patient’'s HF symptoms (i.e., dyspnea,
fatigue), such as significant pulmonary disease (including primary pulmonary hypertension), anaemia, or obesity.
Specifically, patients with the following are excluded: a) Severe pulmonary disease including COPD (i.e., requiring home
oxygen, chronic nebulizer therapy, or chronic oral steroid therapy or hospitalized for pulmonary decompensation within 12
months) or b) Haemoglobin <10 g/dl, or c) Body mass index >40 kg/m2 9. Patients with any of the following: a) SBP 2180
mm Hg at visit 1, or b) SBP >150 mm Hg and <180 mm Hg at visit 1 unless the patient is receiving 3 or more
antihypertensive drugs. Antihypertensive drugs include but are not limited to a thiazide or other diuretic, MRA, ACEI, ARB,

Chronic Heart Failure: Evidence review for pharmacological therapy for heart failure with mildly reduced left ventricular ejection fraction [June

2025]

123



DRAFT FOR CONSULTATION

beta blocker, and calcium channel blocker, or ¢) SBP <110 mm Hg at visit 1, or d) SBP <100 mm Hg or symptomatic
hypotension as determined by the investigator at visit 103 or visit 199/201 10. Use of other investigational drugs at the time
of enrolment, or within 30 days or 5 half-lives of enrolment, whichever is longer 11. Patients with history of any dilated
cardiomyopathy, including peripartum cardiomyopathy, chemotherapy-induced cardiomyopathy, or viral myocarditis 12.
Evidence of right-sided HF in the absence of left-sided structural heart disease 13. Known pericardial constriction, genetic
hypertrophic cardiomyopathy, or infiltrative cardiomyopathy 14. Clinically significant congenital heart disease that could be
the cause of the patient’s symptoms and signs of HF 15. Presence of hemodynamically significant valvular heart disease in
the opinion of the investigator 16. Stroke, transient ischemic attack, carotid surgery, or carotid angioplasty within the 3
months prior to visit 1 17. Coronary or carotid artery disease or valvular heart disease likely to require surgical or
percutaneous intervention during the trial 18. Life-threatening or uncontrolled dysrhythmia, including symptomatic or
sustained ventricular tachycardia and AF or atrial flutter with a resting ventricular rate >110 beats per minute 19. Patients
with a cardiac resynchronization therapy device 20. Patients with prior major organ transplant or intent to transplant (i.e., on
transplant list) 21. Any surgical or medical condition that in the opinion of the investigator may place the patient at higher
risk from his/her participation in the study or is likely to prevent the patient from complying with the requirements of the
study or completing the study 22. Any surgical or medical condition that might significantly alter the absorption, distribution,
metabolism, or excretion of study drugs, including but not limited to any of the following: any history of pancreatic injury,
pancreatitis, or evidence of impaired pancreatic function/injury within the past 5 years 23. Evidence of hepatic disease as
determined by any 1 of the following: SGOT (AST) or SGPT (ALT) values exceeding 3 the upper limit of normal, bilirubin
>1.5 mg/dl at visit 1 24. Patients with 1 of the following: a) eGFR <30 ml/min/1.73 m2 as calculated by the Modification in
Diet in Renal Disease formula at visit 1, or b) eGFR <25 ml/min/1.73 m2 at visit 103 or visit 199/201, or c) eGFR reduction
>35% (compared with visit 1) at visit 103 or visit 199/201 25. Presence of known functionally significant bilateral renal artery
stenosis 26. Patients with either of the following: a) Serum potassium >5.2 mmol/l (mqg/l) at visit 1 b) Serum potassium >5.4
mmol/l (mg/l) at visit 103 or visit 199/201 27. History or presence of any other disease with a life expectancy of <3 years 28.
History of noncompliance to medical regimens and patients who are considered potentially unreliable 29. History or
evidence of drug or alcohol abuse within the past 12 months 30. Persons directly involved in the execution of this protocol
31. History of malignancy of any organ system (other than localized basal or squamous cell carcinoma of the skin or
localized prostate cancer), treated or untreated, within the past 5 years, regardless of whether there is evidence of local
recurrence or metastases 32. Pregnant or nursing (lactating) women, where pregnancy is defined as the state of a female
after conception and until the termination of gestation, confirmed by a positive human chorionic gonadotropin laboratory test
33. Women of child-bearing potential, defined as all women physiologically capable of becoming pregnant, unless they are
using highly effective methods of contraception during dosing and for 7 days off study drug
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Recruitment /
selection of
participants
Intervention(s)

Comparator

Population
subgroups

Number of
participants

Duration of follow-up
Indirectness

Method of analysis

Additional comments

Study arms

Chronic Heart Failure:

2025]

Eligible patients entered the initial single-blind run-in phase and received valsartan 40 mg or 80 mg twice daily for one to
two weeks. If started on 40 mg twice daily, the dose was increased to 80 mg twice daily after one week. If patients tolerated
valsartan according to prespecified criteria, they were switched to sacubitril/valsartan 49/51mg twice daily for 2 to 4 weeks.
Those who tolerated sacubitril/valsartan at this dose were eligible for randomization.

ARNI - sacubitril-valsartan (target dose, 97 mg of sacubitril with 103 mg of valsartan twice daily)
ARB - valsartan (target dose, 160 mg twice daily)

Not relevant (study info used as background for Solomon 2020)

4822 randomised

Median duration of follow-up was 35 months (interquartile range, 30 to 41) in each group.

ITT

The primary efficacy outcome was evaluated with the use of the semiparametric proportional rates method of Lin et al. and
a joint gamma frailty model stratified according to geographic region. Ghosh—Lin and Kaplan—Meier curves were used to
show the cumulative recurrent and first events, respectively.
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ARNI (sacubitril/valsartan) (N = 2419)

Target dose, 97 mg of sacubitril with 103 mg of valsartan twice daily. Background treatment: ACEI or ARB 86.2%; MRA 24.6%; beta-blocker
79.9%. n=12 removed from study due to issues at one site with GCP, leaving n=2407

ARB (valsartan) (N = 2403)

Valsartan target dose, 160 mg twice daily Background treatment: ACEI or ARB 86.4%; MRA 27.1%; beta-blocker 79.5%. n=14 removed from study
due to issues at one site with GCP, leaving n=2389

Solomon, 2020

Bibliographic Solomon, Scott D; Vaduganathan, Muthiah; L Claggett, Brian; Packer, Milton; Zile, Michael; Swedberg, Karl; Rouleau, Jean; A

Reference Pfeffer, Marc; Desai, Akshay; Lund, Lars H; Kober, Lars; Anand, Inder; Sweitzer, Nancy; Linssen, Gerard; Merkely, Bela; Luis
Arango, Juan; Vinereanu, Dragos; Chen, Chen-Huan; Senni, Michele; Sibulo, Antonio; Boytsov, Sergey; Shi, Victor; Rizkala,
Adel; Lefkowitz, Martin; McMurray, John J V; Sacubitril/Valsartan Across the Spectrum of Ejection Fraction in Heart Failure.;
Circulation; 2020; vol. 141 (no. 5); 352-361

Study details

This paper combined data from PARADIGM -HF and PARAGON-HF
Secondary

publication of e
another included PARADIGM-HF:

study- see primary
study for details
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Other publications
associated with
this study included
in review

Trial name /
registration
number

Study location
Study setting

Study dates

Sources of funding
Inclusion criteria

McMurray JJ, Packer M, Desai AS, Gong J, Lefkowitz MP, Rizkala AR, Rouleau JL, Shi VC, Solomon SD, Swedberg K, et
al; PARADIGM-HF Investigators and Committees. Angiotensin-neprilysin inhibition versus enalapril in heart failure. N Engl J
Med. 2014;371:993—-1004. doi: 10.1056/NEJM0a1409077

PARAGON-HF:

Solomon SD, McMurray JJV, Anand IS, Ge J, Lam CSP, Maggioni AP, Martinez F, Packer M, Pfeffer MA, Pieske B, et al;
PARAGON-HF Investigators and Committees. Angiotensin-neprilysin inhibition in heart failure with preserved ejection
fraction. N Engl J Med. 2019;381:1609-1620. doi: 10.1056/NEJMo0a1908655

NCT01920711 (PARAGON-HF), NCT01035255 (PARADIGM-HF).

Multi-centre studies

PARAGON-HF: From July 18, 2014, through December 16, 2016, we screened 10,359 patients were screened.

PARADGM-HF: From December 8, 2009, through November 23, 2012, a total of 10,521 patients at 1043 centres in 47
countries entered the run-in period.

Novartis funded both PARAGON-HF and PARADIGM-HF

Entry criteria in both trials were largely similar except for age (=18 years for PARADIGM-HF and 250 years for PARAGON-
HF), and LVEF, which was required to be <40% in PARADIGM-HF and =245% in PARAGON-HF. Both trials required
patients to have signs or symptoms of HF (New York Heart Association Il to IV functional class), to have been on diuretic
therapy in the month before enrolment, and to have elevation in natriuretic peptides. In PARADIGM-HF, B-type natriuretic
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peptide (BNP) were required to be 2150pg/ mL or N-terminal proBNP (NT-proBNP) 2600pg/mL (=100pg/ mL or 2400pg/mL,
respectively, if hospitalized in the previous year). In PARAGON-HF, NT-proBNP>300pg/mL (>900pg/ mL if in atrial
fibrillation on screening electrocardiogram) was required. If patients were hospitalized for HF within 9 months, NT-
proBNP>200pg/mL (or >600pg/mL for atrial fibrillation) was required. In PARAGON-HF, patients were further required to
have evidence of structural heart disease, evidenced by left atrial enlargement or left ventricular hypertrophy

Exclusion criteria See Solomon 2019 for exclusion criteria of PARAGON-HF

Recruitment / NR
selection of
participants

Intervention(s) ARNI
Sacubitril/valsartan 97/103mg twice daily

Comparator ARB
Valsartan 160mg twice daily

Number of 730 for subgroup of interest
participants

Duration of follow-up The median follow-up in PARAGON-HF was 35 months

Indirectness Results reported here for subgroup with >40% to 50% LVEF (n=730)

Chronic Heart Failure: Evidence review for pharmacological therapy for heart failure with mildly reduced left ventricular ejection fraction [June
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Method of analysis  Data were collected in both trials to allow for assessment of both time to first event and recurrent event end points.
Treatment effects comparing sacubitril/valsartan to the active RAS comparator (enalapril or valsartan) were assessed within
each category for the primary outcome and its components using Cox proportional hazards models and expressed as
hazard ratios (HR).

NOTE: Data from PARAGON-HF and PARADIGM-HF combined in this analysis. However, note that the eligibility criteria for PARADIGM-HF mean
that relevant subgroup data must come from PARAGON-HF so ARNI V ARB, FUP 35 months.

Study arms
ARNI (N = 1427)

Sacubitril/valsartan 97/103mg twice daily N for relevant subgroup not reported per arm, n=730 total for subgroup

ARB (N = 1427)

Valsartan 160mg twice daily N for relevant subgroup not reported per arm, n=730 total for subgroup

Characteristics

Study-level characteristics
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Characteristic Study (N = 1427)
% Female n=564;% =40
Sample size

Age 71 (9)

Mean (SD)

White n=1177; % = 82
Sample size

Black nN=24;%=2
Sample size

Asian n=167;% =12
Sample size

Other nN=59;%=4
Sample size

NYHA class one n=36;%=3
Sample size

NYHA class two n=1082; % =76
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Characteristic Study (N = 1427)
Sample size

NYHA class three n=300; % =21
Sample size

NYHA class Four nN=9;%=1
Sample size

LVEF 48.6 (2.2)

Mean (SD)

Type 2 diabetes n=627;% =44
Sample size

Atrial fibrillation n=480; % =34
Sample size

Previous heart failure hospitalisation n=733; % =51
Sample size

Renal function (eGFR; mL/min/1.73m2) 65 (20)

Mean (SD)

Chronic Heart Failure: Evidence review for pharmacological therapy for heart failure with mildly reduced left ventricular ejection fraction [June
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Characteristic Study (N = 1427)
ACE-inhibitor n=673; % =47
Sample size

ARBs n=590; % =41
Sample size

ACEIl or ARB n=1257; % = 88
Sample size

Beta-blockers n=1175; % = 82
Sample size

MRAs n=430; % =30
Sample size

Baseline characteristics only available by categories of LVEF. Baseline characteristics for subgroup LVEF 42.5-52.5% (n=1427) as closest to the
population of interest.

Outcomes (Data from PARAGON-HF and PARADIGM-HF combined in this analysis. However, note that the eligibility criteria for PARADIGM-HF mean that this
subgroup data must come from PARAGON-HF so ARNI V ARB, FUP 35 months)

Study timepoints

Chronic Heart Failure: Evidence review for pharmacological therapy for heart failure with mildly reduced left ventricular ejection fraction [June
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31 month (27 median and 35 median months FUP for the two studies)

Contrast outcomes

Outcome ARNI vs ARB, 35 month, N2 = NR, N1 = NR

CV mortality (CV death) 0.98 (0.66 to 1.46)
Treatment effect for EF category >40% to 50%. Total n for subgroup is 730

Hazard ratio/95% CI

Unplanned hospitalisations or visits HF related (total HF hospitalisation) 0.73 (0.5 10 1.07)
Hazard ratio/95% CI

CV mortality (CV death) - Polarity - Lower values are better
Unplanned hospitalisations or visits HF related (total HF hospitalisation) - Polarity - Lower values are better

Treatment effect for EF category >40% to 50%. Total n for subgroup is 730

Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT 2 HFmrEF
CV mortality (CV death)-Hazard Ratio- FUP 35 mo
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Section Question Answer
Overall bias and Directness Risk of bias judgement Low
Overall bias and Directness Overall Directness Directly applicable

Unplanned hospitalisations or visits HF related (total HF hospitalisation)-Hazard Ratio-FUP 35 mo

Section Question Answer
Overall bias and Directness Risk of bias judgement Low
Overall bias and Directness Overall Directness Directly applicable

Solomon, 2024

Bibliographic Solomon, SD; McMurray, JJV; Vaduganathan, M; Claggett, B; Jhund, PS; Desai, AS; Henderson, AD; Lam, CSP; Pitt, B;
Reference Senni, M; Shah, SJ; Voors, AA; Zannad, F; Abidin, 1Z; Alcocer-Gamba, MA; Atherton, JJ; Bauersachs, J; Chang-Sheng, M;
Chiang, CE; Chioncel, O; Chopra, V; Comin-Colet, J; Filippatos, G; Fonseca, C; Gajos, G; Goland, S; Goncalvesova, E; Kang,
S; Katova, T; Kosiborod, MN; Latkovskis, G; Lee, AP; Linssen, GCM; Llamas-Esper?n, G; Mareev, V; Martinez, FA;
Melenovsk?, V; Merkely, B; Nodari, S; Petrie, MC; Saldarriaga, Cl; Saraiva, JFK; Sato, N; Schou, M; Sharma, K; Troughton,
R; Udell, JA; Ukkonen, H; Vardeny, O; Verma, S; von Lewinski, D; Voronkov, L; Yilmaz, MB; Zieroth, S; Lay-Flurrie, J; van
Gameren, |; Amarante, F; Kolkhof, P; Viswanathan, P; Finerenone in Heart Failure with Mildly Reduced or Preserved Ejection
Fraction.; The New England journal of medicine; 2024
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Study details
o Docherty 2024 (EPPI ID) 16110103: FINEARTS-HF secondary paper with outcomes for LVEF subgroups
Other publications

associated with 5,1, 50244 (EPPI ID: 15978368): FINEARTS-HF baseline characteristics paper
this study included

ih review Vaduganathan 2024 (EPPI ID: 15978367): FINEARTS-HF design and rationale paper
(This is the primary study for FINEARTS-HF. Population does not match this review protocol.)

Solomon, 2024a

Bibliographic Solomon, SD; Ostrominski, JW; Vaduganathan, M; Claggett, B; Jhund, PS; Desai, AS; Lam, CSP; Pitt, B; Senni, M; Shah, SJ;

Reference Voors, AA; Zannad, F; Abidin, 1Z; Alcocer-Gamba, MA; Atherton, JJ; Bauersachs, J; Ma, CS; Chiang, CE; Chioncel, O;
Chopra, V; Comin-Colet, J; Filippatos, G; Fonseca, C; Gajos, G; Goland, S; Goncalvesov?, E; Kang, SM; Katova, T;
Kosiborod, MN; Latkovskis, G; Lee, AP; Linssen, GCM; Llamas-Esper?n, G; Mareev, V; Martinez, FA; Melenovsk?, V;
Merkely, B; Nodari, S; Petrie, MC; Saldarriaga, Cl; Saraiva, JFK; Sato, N; Schou, M; Sharma, K; Troughton, R; Udell, JA;
Ukkonen, H; Vardeny, O; Verma, S; von Lewinski, D; Voronkov, LG; Yilmaz, MB; Zieroth, S; Lay-Flurrie, J; van Gameren, |;
Amarante, F; Viswanathan, P; McMurray, JJV; Baseline characteristics of patients with heart failure with mildly reduced or
preserved ejection fraction: The FINEARTS-HF trial.; European journal of heart failure; 2024; vol. 26 (no. 6); 1334-1346

Study details

o Docherty 2024 (EPPI ID) 16110103: FINEARTS-HF secondary paper with outcomes for LVEF subgroups
Other publications

associated with .
I 2024 (EPPI ID: 1597 : FINEARTS-HF I
this study Included Solomon 2024 ( 5978369) S primary results paper

ih review Vaduganathan 2024 (EPPI ID: 15978367): FINEARTS-HF design and rationale paper
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Swedberg, 1999

Bibliographic Swedberg, K; Pfeffer, M; Granger, C; Held, P; McMurray, J; Ohlin, G; Olofsson, B; Ostergren, J; Yusuf, S; Candesartan in
Reference heart failure--assessment of reduction in mortality and morbidity (CHARM): rationale and design. Charm-Programme
Investigators.; Journal of cardiac failure; 1999; vol. 5 (no. 3); 276-82

Study details

o Provides background information for Lund 2018 (CHARM)
Other publications
associated with
this study included
in review

Trial name / CHARM
registration
number

Vaduganathan, 2024

Bibliographic Vaduganathan, M; Claggett, BL; Lam, CSP; Pitt, B; Senni, M; Shah, SJ; Voors, AA; Zannad, F; Desai, AS; Jhund, PS;
Reference Viswanathan, P; Bomfim Wirtz, A; Schloemer, P; Lay-Flurrie, J; McMurray, JJV; Solomon, SD; Finerenone in patients with

heart failure with mildly reduced or preserved ejection fraction: Rationale and design of the FINEARTS-HF trial.; European
journal of heart failure; 2024; vol. 26 (no. 6); 1324-1333

Study details

L. Docherty 2024 (EPPI ID) 16110103: FINEARTS-HF secondary paper with outcomes for LVEF subgroups
Other publications

associated with
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this study included Solomon 2024 (EPPI ID: 15978369): FINEARTS-HF primary results paper
in review

Solomon 2024a (EPPI ID: 15978368): FINEARTS-HF baseline characteristics paper
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1 Chronic heart failure with mildly reduced left ventricular ejection fraction

Appendix E Forest plots

E.1 Beta-blocker versus placebo

Figure 2: All-cause mortality (time-to-event)

Hazard ratio Hazard ratio
Study or Subgroup log[HR] SE Weight IV, Fixed, 85% CI IV, Fixed, 85% CI
1.1.1 Sinus rhythm
Cleland 2018 - IPD MA  -0.527633 0.282752 62.9% 0.59][0.34,1.03] —
Subtotal (95% CI) 62.9% 0.59[0.24, 1.03] ..‘.
Heterogeneity: Not applicable
Test for overall effect. Z =1.87 (P = 0.06)
1.1.2 Atrial fibrillation
Cleland 2018 - IPD MA  0.262354 0.368403 37.1% 1.30[0.63, 2.68] — -
Subtotal (95% CI) 37.1% 1.30 [0.63, 2.68] .’.
Heterogeneity: Not applicable
Test for overall effect. Z=0.71 (P = 0.48)
Total (95% CI) 100.0% 0.79 [0.51, 1.23]
Heterogeneity: Chi* =2.89, df =1 (P =0.09); " =65% t
Test for overall effect: Z = 1.05 (P = 0.30) 01 02 05 1 3 5 10
Test for subgroup differences: Chi? = 2.89, df = 1 (P = 0.09). I = 65.4% Favours beta-blockers Favours placebo

Figure 3: Cardiovascular mortality (time-to-event)

Hazard ratio Hazard ratio
Study or Subgroup log[HR] SE Weight IV, Fixed, 95% CI IV, Fixed, 95% ClI
1.2.1 Sinus rhythm
Cleland 2018 - IPD MA  0.733969 0.356297 60.5% 0.48[0.24 ,0.96] ——
Subtotal (95% CI) 60.5% 0.48[0.24,0.96] -‘.-

Heterogeneity: Not applicable
Test for overall effect: Z=2.06 (P = 0.04)

1.2.2 Atrial fibrillation
Cleland 2018 - IPD MA -0.150823 0.441255 395% 0.86[0.36,2.04] —_—
Subtotal (95% CI) 39.5% 0.86[0.38, 2.04] -‘..
Heterogeneity: Mot applicable
Test for overall effect: Z=034 (P =0.73)

.

Total (95% CI) 100.0% 0.60 [0.35, 1.04]
Heterogenelty Chi = 1.06, df = 1 (P = 0.30); I* = 5%

Test for overall effect: Z = 1.82 (P = 0.07) 01 02 05 1 35 & 10
Test for subgroup differences: Chi2 = 1.06, df =1 (P = 0.30), 1?= 5.4% Favours beta-blockers Favours placebo
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1 Chronic heart failure with mildly reduced left ventricular ejection fraction

Figure 4: Unplanned hospitalisation, HF-related (cardiovascular hospitalisation; time-

to-event)
Hazard ratio Hazard ratio
Study or Subgroup log[HR] SE  Weight IV, Fixed, 95% CI IV, Fixed, 85% CI
1.3.1 Sinus rhythm
Cleland 2018 - IPD MA 0051293 0169211 817% 095[068.132]
Subtotal (95% CI) 81.7% 0.95[0.68,1.32]

Heterogeneity- Not applicable
Test for overall effect: Z = 0.30 (P = 0.76)

1.3.2 Atrial fibrillation
Cleland 2018 -IPD MA 0139762 0.35809 18.3% 1.15[0.57 ,2.32] S
Subtotal (95% Cl) 18.3% 1.15[0.57 , 2.32] -
Heterogeneity: Mot applicable

Test for overall effect: Z = 0.39 (P = 0.70)

Total (95% CI) 100.0% 0.98 [0.73, 1.33]

Heterogeneity: Chi® = 0.23, df = 1 (P = 0.63): I°= 0%

Test for overall effect: Z = 0.11 (P = 0.91) 01 02 05 1 2 5 10

Test for subgroup differences: Chi* = 0.23, df =1 (P = 0.63), F= 0%  Favours beta-blockers Favours placebo
139
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E.2 ACE inhibitor versus placebo

Figure 5: All-cause mortality (dichotomous)

ACE-inhibitor Placebo Risk ratic Risk ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Alzahrani 2018- PEACE 101 1247 134 1265 0.76 [0.60 , 0.98] ——

01 02 05 1 2 5 10

Favours ACEI Favours placebo
Figure 6: Cardiovascular mortality (dichotomous)
ACE-inhibitor Placebo Risk ratio Risk ratio
Study or Subgroup Events Total Ewvents Total M-H, Fixed, 95% CI M-H. Fixed, 95% CI
Alzahrani 2018- PEACE 53 1247 &7 1265 0.80[0.56 . 1.14] —

01 02 05 1 2 5 10
Favours ACEI Favours placebo

Figure 7: Unplanned hospitalisation, HF-related (hospitalisation for non-fatal
congestive HF; dichotomous)

ACE-inhibitor Placebo Risk ratio Risk ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Alzahrani 2018- PEACE 47 1247 51 1265 0.93[0.63.1.38] —

0102 05 1 2 5 10

Favours ACEI Favours placebo
E.3 ARB versus placebo
Figure 8: All-cause mortality (time-to-event)
ARB Placebo Hazard ratio Hazard ratio
Study or Subgroup log[HR] SE Total Total IV, Fixed, 85% CI IV, Fixed, 95% CI
Lund 2018- CHARM  -0.235722 0.140321 667 665 0.79[0.60.1.04] —

0102 05 1 2 5 10
Favours ARB Favours placebo
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Figure 9: Cardiovascular mortality (time-to-event)

ARB Placebo Hazard ratio Hazard ratio
Study or Subgroup log[HR] SE Total Total IV, Fixed, 95% CI IV, Fixed, 85% CI
Lund 2018- CHARM  -0.210721 0.156938 657 665 0.81[0.60, 1.10] —

0102 05 1 2 5 10
Favours ARB Favours placebo

Figure 10: Unplanned hospitalisation, HF-related (time-to-event)

ARE Placebo Hazard ratio Hazard ratio
Study or Subgroup log[HR] SE Total Total IV, Fixed, 95% CI IV, Fixed, 95% CI
Lund 2018- CHARM  -0.328504 0.139427 667 665 0.72[0.55,0.95] —

01 02 05 1 2 5 10
Favours ARB Favours placebo

Figure 11: Recurrent unplanned hospitalisation, HF-related (incidence rate)

ARB Placebo Rate ratio Rate ratio
Study or Subgroup log[Rate ratio] SE Total Total IV, Fixed, 95% CI IV, Fixed, 95% CI
Lund 2018- CHARM -0.733969 0.191837 667 665 0.48[0.33,0.70] e

0102 05 1 2 5 10

Favours ARB Favours placebo
E.4 MRA versus placebo
Figure 12:  All-cause mortality (events)
MRA Placebo Risk ratio Risk ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Docherty 2024 - FINEARTS-HF 192 1093 201 1079 0.94[0.79, 1.13] -

0102 05 1 2 5 10
Favours MRA Favours placebo
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Figure 13:  All-cause mortality (time-to-event)

Hazard ratio Hazard ratio
Study or Subgroup log[HR] SE Weight [V, Fixed, 95% CI IV, Fixed, 95% CI

Docherty 2024 - FINEARTS-HF  -0.040822 0.103437 799% 096[0.78,1.18]

Solomon 2016- TOPCAT 0314711 0206295 201% 0.73[0.49 109
Total 100.0% 0.91[0.76, 1.09]

Test for overall effect: Z = 1.04 (P = 0.30) 01 02 05 1 3 5 10
Test for subgroup differences: Not applicable Favours MRA Favours placebo

Heterogeneity: Chiz= 1.41, df = 1 (P = 0.24); I = 29%

Figure 14: Cardiovascular mortality (events)

MRA Placebo Risk ratio Risk ratie
Study or Subgroup Events Total Events Total M-H,Fixed, 95% CI M-H, Fixed, 95% CI
Docherty 2024 - FINEARTS-HF 103 1093 119 1079 0.85[0.67, 1.10] -

0102 05 1 2 5 10

Favours MRA Favours placebo
Figure 15: Cardiovascular mortality (time-to-event)
Hazard ratio Hazard ratio

Study or Subgroup log[HR] SE  Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Docherty 2024 - FINEARTS-HF  -0.162519 0.136519 762% 0.85[0.65,1.11] i-
Solomon 2016- TOPCAT 0371064 0244213 238% 069[0.43, 1.11] om
Total 100.0% 0.81[0.64, 1.02] &
Test for overall effect: Z = 1.78 (P = 0.07) 01 02 05 1 2 5 10
Test for subgroup differences: Not applicable Favours MRA Favours placebo

Heterogeneity: Chiz=0.56, df=1 (P =0.46); 7 =0%

Figure 16:  Health-related quality of life (KCCQ- total symptom score, higher values
are better, range 0-100,change score, adjusted)

MRAs Placebo Mean difference Mean difference
Study or Subgroup MD SE Total Total IV, Fixed, 95% CI IV, Fixed, 95% CI
Docherty 2024 - FINEARTS-HF 1.39 0.805688 1093 1079 1.39[-0.19, 2.97] bt
A0 5 0 5 10
Favours placebo Favours MRAs
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Figure 17: First unplanned hospitalisation or visit, HF-related (worsening HF
events) (events)

MRA placebo Risk ratio Risk ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Docherty 2024 - FINEARTS-HF 175 1093 219 1079 0.79[0.66, 0.94] —+

0102 05 1 2 5 10
Favours MRA Favours placebo

Figure 18: First unplanned hospitalisation or visit, HF-related (worsening HF
events) (time-to-event)

Hazard ratio Hazard ratio
Study or Subgroup log[HR] ~ SE  Weight IV, Fixed, 95% Cl IV, Fixed, 85% CI
Docherty 2024 - FINEARTS-HF  -0261365 0.104783 859% 0.77 [0.63, 0.95] m
Solomon 2016- TOPCAT 0274437 0259073 141% 0.76[0.46 , 1.26] et
Total 100.0% 0.77 [0.64, 0.93] ¢
Test for overall effect: Z = 2.71 (P = 0.007) 01 02 05 1 3 5 10
Favours MRA Favours placebo

Test for SUDQTOUD differences: Not applicable
Heterogeneity: Chiz = 0.00, df = 1 (P = 0.96); I7 = 0%

Figure 19: Repeat unplanned hospitalisations or visits, HF-related (worsening HF
events) (rate ratios)

Rate ratio Rate ratio
Study or Subgroup log[Rate ratio] SE IV, Fixed, 95% CI IV, Fixed, 95% CI
Docherty 2024 - FINEARTS-HF -0.18633 0.122342 0.83[0.65, 1.05] —H

01 02 05 1 2 5 10
Favours MRA Favours placebo

Figure 20: Withdrawal due to drug-related adverse events (treatment discontinuation
due to adverse event) (events)

MRAs Placebo Risk ratio Risk ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Docherty 2024 - FINEARTS-HF 3 1092 30 1078 1.02[0.62, 1.67] ——

01 02 05 1 2 5 10
Favours MRAs Favours placebo
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Figure 21: Hyperkalaemia (events)
MRAs FPlacebo Risk ratio Risk ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Docherty 2024 - FINEARTS-HF 161 1060 77 1038 2.05[1.58, 2.65] —+

0102 05 1 2 5 10

Favours MRAS Favours placebo
E.5 ARNI versus ARB
Figure 22: Cardiovascular mortality (time-to-event)
Hazard ratio Hazard ratio
Study or Subgroup log[HR] SE IV, Fixed, 95% CI IV, Fixed, 95% CI

Solomon 2020 - PARAGON-HF  -0.020203 0.202542 0.98 [0.66, 1.48] —_—

0102 05 1 2 5 10
Favours ARNI Favours ARB

Figure 23: Unplanned hospitalisation, HF-related (total HF hospitalisations; rate

ratio)
Rate ratio Rate ratio
Study or Subgroup log[Rate ratio] SE IV, Fixed, 95% CI IV, Fixed, 95% CI
Solomon 2020 - PARAGON-HF -0.314711 0.194087 0.73[0.50, 1.07] —

01 02 05 1 2 5 10
Favours ARNI Favours ARB
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Appendix F GRADE tables

Table 17: Clinical evidence profile: Beta-blockers versus placebo

Certainty assessment Ne of patients “

Certainty Importance
Ne of studies Study design Risk of bias Inconsistency Indirectness Imprecision Other considerations Beta blockers placebo ggl;t'(‘:'le) ?;);’Zlgtl?

All-cause mortality (follow-up: 1.3 years)

11 randomised trials serious? not serious not serious very serious® none 716 (0.?&317?2 ) Not estimable @e?_ 09 O CRITICAL
Cardiovascualr mortality (follow-up: 1.3 years)

1" randomised trials serious? not serious not serious serious® none 716 (Ol;Ithg.?% " Not estimable @ GBL OCVP O CRITICAL
Unplanned hospitalisation, HF-related (cardio Ilar hospitalisation) - total (foll p: 1.3 years)

1 randomised trials serious? not serious not serious very serious® none 709 (0.?:5(2'?2 ) Not estimable @ gry% O CRITICAL

ClI: confidence interval; HF: Heart failure; IPD: Individual participant data; HR: Hazard ratio

a. Downgraded by 1 increment for risk of bias because of some concerns about identification of all relevant trials (no clear search strategy reported or available, and no flowchart to
show assessment of papers against inclusion criteria).

b. Downgraded by 1 increment if the confidence interval crossed one MID or by 2 increments if the confidence interval crossed both MIDs (default MIDs=0.8 and 1.25 for
dichotomous and time-to-event outcomes).
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Table 18: Clinical evidence profile: ACEI versus placebo

Certainty assessment Ne of patients “

Certainty Importance
] ; " ’ o . . q ; Relative Absolute
Ne of studies Study design Risk of bias Inconsistency Indirectness Imprecision Other considerations ACEI Placebo (95% Cl) (95% CI)

All-cause mortality (follow-up: mean 4.7 years)

1 randomised trials not serious not serious very serious? serious® none 101/1247 134/1265 RR0.76 25 fewer per @ O O O CRITICAL
(8.1%) (10.6%) (0.60 to 0.98) 1,000
(from 42 fewer to Very low
2 fewer)
Cardiovascular mortality (follow-up: mean 4.7 years)
1 randomised trials not serious not serious very serious? serious? none 53/1247 (4.3%) | 67/1265 (5.3%) RR0.80 11 fewer per CRITICAL
(0.56 to 1.14) 1,000 GBOO O
(from 23 fewer to Very low
7 more)
Unplanned hospitalisation or visits, HF-related (hospitalisation for nonfatal congestive heart failure) (follow-up: mean 4.7 years)
1 randomised trials not serious not serious very serious? very serious® none 47/1247 (3.8%) | 51/1265 (4.0%) RR0.93 3 fewer per @OO O CRITICAL
(0.63t0 1.38) 1,000
(from 15 fewer to Very low
15 more)

ACEI; Angiotensin converting enzyme inhibitor; Cl: confidence interval; HF: Heart failure; RR: Relative risk
a. Downgraded by 2 increments for indirectness: intervention indirectness due to the intervention indication for hypertension; outcome indirectness due to the outcome not being

TTE as specified in the protocol; population indirectness because the population included people with ischemic cardiomyopathy and mildly reduced ejection fraction without clear
evidence of symptomatic heart failure.

b. Downgraded by 1 increment if the confidence interval crossed one MID or by 2 increments if the confidence interval crossed both MIDs (default MIDs=0.8 and 1.25 for
dichotomous and time-to-event outcomes).
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Table 19: Clinical evidence profile: ARB versus placebo

Certainty assessment Ne of patients “

Certainty Importance
stNtf d(i)(:s Study design RLsi::f Inconsistency Indirectness Imprecision Other considerations ARB Placebo Relativ Al

(95% Cl) (95% Cl)

All-cause mortality (follow-up: mean 2.9 years)

1 randomised trials serious? not serious not serious serious® none 667 participants | 665 participants HR0.79 1.2 fewer per @@O O CRITICAL
(0.60 to 1.04) 100 person
yearse Low
Cardiovascular mortality (follow-up: mean 2.9 years)
1 randomised trials serious? not serious not serious serious® none 667 participants | 665 participants HR 0.81 0.9 fewer per @@O O CRITICAL
(0.60to 1.11) 100 person
yearse Low
Unplanned hospitalisation or visits, HF-related (heart failure hospitalisation) (follow-up: mean 2.9 years)
1 randomised trials serious? not serious not serious serious® none 667 participants | 665 participants HR0.72 2.0 fewer per @@O O CRITICAL
(0.55 t0 0.95) 100 person
yearse Low
Repeat unplanned hospitalisation or visits, HF-related (recurrent heart failure hospitalisation) (follow-up: mean 2.9 years)
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Certainty assessment Ne of patients “
Certainty Importance

Ne of . Risk of . . - . . Relative Absolute
swdy deSIgn InconSIStency oterconsiderafons (95% CI) (95% CI)

1 randomised trials serious? not serious not serious not serious none 667 participants | 665 participants | Rate ratio 0.48 | 6.4 fewer per @@@O CRITICAL
(0.33t00.70) 100 person
yearss Moderate

ARB: Angiotensin receptor antagonist / blocker; Cl: confidence interval; HF: Heart failure; HR: Hazard ratio

a. Downgraded by 1 increment for risk of bias because of some concerns about reporting of randomisation method and not able to assess baseline characteristics.

b. Downgraded by 1 increment if the confidence interval crossed one MID or by 2 increments if the confidence interval crossed both MIDs (default MIDs=0.8 and 1.25 for
dichotomous and time-to-event outcomes).

c. Absolute effect calculated from rate per 100 person years reported in the paper (not possible to estimate the variance).

Table 20: Clinical evidence profile: MRA versus placebo

Certainty assessment Ne of patients “

Certainty Importance
ot Study design Risk of bias Inconsistency Indirectness Imprecision Other considerations Placebo Relativ bl
studies (95% Cl) (95% Cl)

All-cause mortality (HR) (follow-up: range 2.6 years to 3.4 years)

2 randomised serious? not serious serioust seriouse none 2692 HR0.91 Not estimable @ O O O CRITICAL

trials (076101.09) Very lowabe

Hinhnt

All-cause mortality ( ) (follow-up: median 32 ths)
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Certainty assessment Ne of patients “

Ne of . . . . . .. . . Relative Absolute
Study design Risk of bias Inconsistency Imprecision Other considerations “ (95% Cl) (95% Cl)

Certainty

Importance

Very lowabe

1 randomised serious? not serious very serious? seriouse none 192/1093 (17.6%) 201/1079 (18.6%) RR 0.94 11 fewer per @ O O O CRITICAL
trials (0.79 10 1.13) 1,000 s
(from 39 fewer Very lowsc:
to 24 more)
Cardiovascular mortality (HR) (follow-up: range 2.6 years to 3.4 years)
2 randomised serious? not serious serious® seriouse none 2692 HR 0.81 Not estimable CRITICAL
trials (0.64101.02) @Vglggp
Cardi lar mortality (dichot ) (follow-up: median 32 months)
1 randomised serious? not serious very serious? seriouse none 103/1093 (9.4%) 119/1079 (11.0%) RR0.85 17 fewer per CRITICAL
trials (0.67 t0 1.10) 1,000 @ O Qcp
(from 36 fewer Very lows
to 11 more)
Health-related quality of life (KCCQ-TSS change score; adjusted) (foll p: mean 12 months)
1 randomised serious? not serious serious® not serious none 1093 1079 - MD 1.39 CRITICAL
trials higher @@ 9 O
(0.19 lower to Lows
2.97 higher)
First unplanned hospitalisation or visits, HF related (HR) (follow-up: range 2.6 years to 3.4 years)
2 randomised serious? not serious serious® seriouse none 2692 HR0.77 Not estimable CRITICAL
trials (0.64 0 0.93) GBOOO

First unplanned hospitalisation or visit - HF related (dichotomous) (follow-up: median 32 months)
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Certainty assessment Ne of patients “

Certainty Importance
Ne of . . . . . .. . . Relative Absolute
studies Study design Risk of bias Inconsistency Indirectness Imprecision Other considerations Placebo (95% Cl) (95% Cl)

1 randomised serious? not serious very serious? seriouse none 175/1093 (16.0%) 219/1079 (20.3%) RR0.79 43 fewer per @ O O O CRITICAL
trials (0.66 to 0.94) 1,000 s
(from 69 fewer Very lowsc:
to 12 fewer)
Total number of worsening heart failure events (rate ratio) (follow-up: median 32 months)
1 randomised serious? not serious serious® seriouse none 311/1093 37711079 Rate ratio 0.83 28 fewer per CRITICAL
trials (0.65 to 1.05) 1000 patient(s) @ O OMCD
per yearse Very lows*:
Treatment discontinuation due to adverse event (dichot ) (foll p: median 32 ths)
1 randomised serious? not serious serious? very seriouse none 31/1092 (2.8%) 30/1078 (2.8%) RR1.02 1 more per CRITICAL
trials (0.62t0 1.67) 1,000 @ O pr
(from 11 fewer Very lows®
to 19 more)
Hyperkalaemia (dichotomous) (follow-up: median 32 months)
1 randomised serious? not serious serious® not serious none 161/1060 (15.2%) 7711038 (7.4%) RR 2.05 78 more per @@O O CRITICAL
trials (1.58 to 2.65) 1,000 g
(from 43 more Lowe
to 122 more)

ClI: confidence interval; HF: Heart failure; HR: Hazard ratio; KCCQ: Kansas City Cardiomyopathy Questionnaire total symptom score; MRA: Mineralocorticoid receptor antagonist;
RR: Relative risk

a. Downgraded by 1 increment because of some concerns about risk of bias (protocol deviations in subgroup definitions of LVEF categories)

b. Downgraded by 1 increment for intervention indirectness (finerenone not licensed for CHF).

c. Downgraded by 1 increment for imprecision if the confidence interval crossed one MID and by 2 increments if the 95% confidence interval crossed two MIDs (0.8 and 1.25 for
dichotomous and time-to-event outcomes; KCCQ TSS MID is 5)

d. Downgraded by 2 increments for indirectness of intervention (finerenone not licensed for CHF) and outcome (dichotomous, not time-to-event).

e. Absolute effect calculated from rate per 100 person years reported in the paper (not possible to estimate the variance).
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Table 21: Clinical evidence profile: ARNI versus ARB

Certainty assessment Ne of patients “
Certainty Importance
] ; " ’ o . o . ; Relative Absolute
Ne of studies Study design Risk of bias Inconsistency Indirectness Imprecision Other considerations ARB (95% Cl) (95% CI)

Cardiovascualar mortality (follow-up: median 35 months)

1 randomised trials not serious not serious not serious Very serious? none 730 HR 0.98 Not estimable CRITICAL
(0.66 to 1.46) GBGBLSVD O
Unplanned hospitalisation or visits, Hf-related (total HF hospitalisations) (follow-up: median 35 months)
1 randomised trials not serious not serious not serious serious? none 730 Rate ratio 0.73 Not estimable CRITICAL
(0.50 to 1.07) @l\%gteo

ARB: Angiotensin receptor antagonist / blocker; ARNI: Angiotensin receptor-neprilysin inhibitor; Cl: confidence interval, HF: Heart failure; HR: Hazard ratio
a. Downgraded by 1 increment if the confidence interval crossed one MID or by 2 increments if the confidence interval crossed both MIDs (default MIDs=0.8 and 1.25 for
dichotomous and time-to-event outcomes).
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Appendix G Economic evidence study selection

Figure 24:

Flow chart of health economic study selection for the guideline
N
Records identified through database Additional records identified through other sources:
searching, n=6,176 NG106 (Included or selectively excluded), n=15;
reference searching, n=0; provided by committee
A y members; n=0

<
Al

A

Records screened in 15t sift, n=6,191

\ 4

\ 4

Records excluded* in 18t sift, n= 6,114

Full-text papers assessed for
applicability and quality of
methodology, n=77**

A 4

ﬂapers included, n=13 \

Studies included by review:

HFrEF n=10
HFmrEF: n=0
HFpEF: n=0
Iron: n=3

\_ J

\ 4

\ 4

ﬂapers selectively excludedN

n=20

Studies selectively excluded
by review:

e HFrEF n=17
o HFmrEF: n=0
e HFpEF: n=0
e [ron: n=3

ﬁapers excluded, n=44 \

Studies excluded by review:

HFrEF** n=29
HFEmrEF**: n=10
HFpEF:*** n=10
Iron: n=6

\_ J

\_

* Non-relevant population, intervention, comparison, design or setting; non-English language
**1 study was identified that met both the HFrEF and HFmrEF population criteria
*** the same 10 studies were reviewed for both the HFmrEF and HFpEF populations
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Appendix H Economic evidence tables

No Economic studies were included for this review question.

Chronic Heart Failure: Evidence review for pharmacological therapy for heart failure with
mildly reduced left ventricular ejection fraction [June 2025]
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Appendix| Health economic model

This health economic modelling is reported in the main text — see 1.1.9 Economic model.
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Appendix J

Excluded studies

J.1 Clinical evidence studies

Table 22: Studies excluded from the clinical review

Study

(1993) Effect of ramipril on mortality and
morbidity of survivors of acute myocardial
infarction with clinical evidence of heart failure.
The Acute Infarction Ramipril Efficacy (AIRE)
Study Investigators. Lancet (London, England)
342(8875): 821-828

(1994) A randomized trial of beta-blockade in
heart failure. The Cardiac Insufficiency
Bisoprolol Study (CIBIS). CIBIS Investigators
and Committees. Circulation 90(4): 1765-1773

(1995) Effects of carvedilol, a vasodilator-beta-
blocker, in patients with congestive heart failure
due to ischemic heart disease. Australia-New
Zealand Heart Failure Research Collaborative
Group. Circulation 92(2): 212-218

(1996) Effectiveness of spironolactone added to

an angiotensin-converting enzyme inhibitor and
a loop diuretic for severe chronic congestive
heart failure (the Randomized Aldactone
Evaluation Study [RALES]). The American
journal of cardiology 78(8): 902-907

(1996) New beta blocker reduces heart failure
mortality by two-thirds. Geriatrics 51(1): 16-19

(1997) Randomised, placebo-controlled trial of
carvedilol in patients with congestive heart
failure due to ischaemic heart disease.
Australia/New Zealand Heart Failure Research
Collaborative Group. Lancet (London, England)
349(9049): 375-380

(1997) The effect of digoxin on mortality and
morbidity in patients with heart failure. The New
England journal of medicine 336(8): 525-533

(1999) Effect of metoprolol CR/XL in chronic
heart failure: Metoprolol CR/XL Randomised
Intervention Trial in Congestive Heart Failure
(MERIT-HF). Lancet (London, England)
353(9169): 2001-2007

(1999) The Cardiac Insufficiency Bisoprolol
Study Il (CIBIS-II): a randomised trial. Lancet
(London, England) 353(9146): 9-13

Exclusion reason
- Population not relevant to this review protocol

Acute Ml

- Comparator in study does not match that
specified in this review protocol

HFrEF: not combination treatment in control
group

- Comparator in study does not match that
specified in this review protocol

HFrEF: not combination treatment in control
group

- Comparator in study does not match that
specified in this review protocol

HFrEF: no combination treatment in control
group

- Publication type not relevant to review protocol
Commentary article
- Population not relevant to this review protocol

HFrEF: not combination treatment

- Study does not contain an intervention relevant
to this review protocol

HFrEF: digoxin

- Comparator in study does not match that
specified in this review protocol

HFrEF: no combination treatment in control
group

- Comparator in study does not match that
specified in this review protocol

HFrEF: not combination treatment in control
group
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Study

(2000) Effects of metoprolol CR in patients with
ischemic and dilated cardiomyopathy : the
randomized evaluation of strateqgies for left
ventricular dysfunction pilot study. Circulation
101(4): 378-384

(2024) The efficacy of dapagliflozin in a
hierarchical kidney outcome in heart failure.
Nature Medicine 30(5): 1253

, Eichhorn EJ, Domanski MJ et al. (2001) A trial
of the beta-blocker bucindolol in patients with
advanced chronic heart failure. The New
England journal of medicine 344(22): 1659-1667

, Yusuf S, Pitt B et al. (1991) Effect of enalapril
on survival in patients with reduced left
ventricular ejection fractions and congestive
heart failure. The New England journal of
medicine 325(5): 293-302

Abdin, Amr, Kondo, Toru, Bohm, Michael et al.
(2024) Effects of dapagliflozin according to QRS
duration across the spectrum of left ventricular
ejection fraction: An analysis of DAPA-HF and
DELIVER. European journal of heart failure
26(9): 1952-1963

Abdulla, Jawdat, Burchardt, Hans, Z Abildstrom,
Steen et al. (2003) The angiotensin converting
enzyme inhibitor trandolapril has neutral effect
on exercise tolerance or functional class in
patients with myocardial infarction and reduced
left ventricular systolic function. European heart
journal 24(23): 2116-22

Abedi, Farshad, Mohammadpour, Amir
Hooshang, Ghavami, Vahid et al. (2024) The
effects of empagliflozin on ventricular
arrhythmias in heart failure patients with an
implantable cardioverter-defibrillator: a double-
blind randomized controlled trial. Naunyn-
Schmiedeberg's archives of pharmacology
397(12): 10191-10201

Abraham, William T, Lindenfeld, JoAnn,
Ponikowski, Piotr et al. (2021) Effect of

Exclusion reason

- Comparator in study does not match that
specified in this review protocol

Results include events in 2 randomisation
periods with different interventions that cannot
be analysed separately

- Not a peer-reviewed publication

- Study does not contain an intervention relevant
to this review protocol

Bucindolol

- Study does not contain an intervention relevant
to this review protocol

HFrEF: not combination treatment

- Population not relevant to this review protocol

Combination of 2 trials with preserved and
reduced EF

- Study does not contain any outcome data
relevant to this review protocol

Does not contain extra outcomes to those in
main DAPA-HF trial and excludes patients with a
paced rhythm and cardiac resynchronization
therapy

- Population not relevant to this review protocol

Acute Ml

- Study does not contain any outcome data
relevant to this review protocol

- Population not relevant to this review protocol

empagliflozin on exercise ability and symptoms Reduced LVEF
in heart failure patients with reduced and
preserved ejection fraction, with and without
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Study
type 2 diabetes. European heart journal 42(6):
700-710

Abuelazm, Mohamed, Badr, Amr, Turkmani,
Mustafa et al. (2024) The efficacy and safety of
new potassium binders on renin-angiotensin-
aldosterone system inhibitor optimization in
heart failure patients: a systematic review and
meta-analysis. ESC heart failure 11(1): 28-43

Adamo, M., Pagnesi, M., Mebazaa, A. et al.
(2023) NT-proBNP and high intensity care for
acute heart failure: the STRONG-HF trial.
European Heart Journal 44(31): 2947-2962

Adamopoulos C, Ahmed A, Fay R et al. (2009)
Timing of eplerenone initiation and outcomes in
patients with heart failure after acute myocardial
infarction complicated by left ventricular systolic
dysfunction: insights from the EPHESUS trial.
European journal of heart failure 11(11): 1099-
1105

Adamou, Anastasia, Chlorogiannis, David
Dimitris, Kyriakoulis, loannis G et al. (2024)
Sodium-glucose cotransporter-2 inhibitors in
heart failure patients across the range of body
mass index: a systematic review and meta-
analysis of randomized controlled trials. Internal
and emergency medicine 19(2): 565-573

Adamson, Carly, Docherty, Kieran F, Heerspink,
Hiddo J L et al. (2022) Initial Decline (Dip) in
Estimated Glomerular Filtration Rate After
Initiation of Dapagliflozin in Patients With Heart
Failure and Reduced Ejection Fraction: Insights
From DAPA-HF. Circulation 146(6): 438-449

Adamson, Carly, Jhund, Pardeep S, Docherty,
Kieran F et al. (2021) Efficacy of dapagliflozin in
heart failure with reduced ejection fraction
according to body mass index. European journal
of heart failure 23(10): 1662-1672

Addo, Basilio, Agyeman, Walter, Ibrahim,
Sammudeen et al. (2024) Dapagliflozin in Heart
Failure: A Comprehensive Meta-analysis on
Functional Capacity, Symptoms, and Safety
Outcomes. American journal of cardiovascular
drugs : drugs, devices, and other interventions
24(6): 753-773

Exclusion reason

- Systematic review does not contain a protocol
intervention

Mixed LVEF: MRA combined with new
potassium binders

- Secondary publication of an included study that
does not provide any additional relevant
information

HFrEF: STRONG-HF Sub-study exploring NT-
proBNP at baseline

- Study design not relevant to this review
protocol

Post hoc analysis based on median time-to-
randomisation after AMI

- Population not relevant to this review protocol
Acute MI

- Systematic review indirectly matches the
review protocol: used as source of primary
studies

2 of 3included RCTS are reduced LVEF. Both
already included in analyses (DAPA-HF and
Emperor-reduced)

- Study design not relevant to this review
protocol

Post hoc analysis

- Secondary publication of an included study that
does not provide any additional relevant
information

Paper has been cross-referenced with parent
paper. Secondary analysis of DAPA-HF. No
additional outcomes reported.

- Systematic review indirectly matches the
review protocol: used as source of primary
studies

No additional studies identified. Amiguet, 2023
not listed in the references (LVEF fits definition
for HFrEF); post hoc subanalysis of included
study. Ibrahim, 2020 not picked up in the search
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Macedonian Journal of Medical Sciences 10: 1-6
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Afshani, Mohammad Reza, Torfi, Ekhlas,
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79(4): 419-425

Agostoni P, Magini A, Andreini D et al. (2005)
Spironolactone improves lung diffusion in
chronic heart failure. European heart journal
26(2): 159-164

Agusti, Antonia, Bonet, Sara, Arnau, Josep
Maria et al. (2003) Adverse effects of ACE
inhibitors in patients with chronic heart failure
and/or ventricular dysfunction : meta-analysis of
randomised clinical trials. Drug safety 26(12):
895-908

Ahmed, Aymen, Ahmed, Warda, Arshad,
Muhammad Sameer et al. (2023) Meta-Analysis
Evaluating Risk of Hyperkalemia Stratified by
Baseline MRA Usage in Patients with Heart
Failure Receiving SGLT2 Inhibitors.
Cardiovascular drugs and therapy

Akbulut, Mehmet, Ozbay, Yilmaz, llkay, Erdogan
et al. (2003) Effects of spironolactone and
metoprolol on QT dispersion in heart failure.
Japanese heart journal 44(5): 681-92

Albalushi, S., Zarif, A., Karaduman, S. et al.
(2023) Effectiveness of SGLT2 inhibitor therapy
in treatment of Heart failure: A Meta-Analysis.
medRxiv

Aleksova, Aneta, Masson, Serge, Maggioni,
Aldo P et al. (2012) Effects of Candesartan on
Left Ventricular Function, Aldosterone and BNP

Exclusion reason
(LVEF fits definition for HFrEF; but acute HF in
hospital).

- Systematic review does not contain sufficient
detail for included studies: used as source of
primary studies

Insufficient information regarding risk of bias
assessment.

- Systematic review indirectly matches the
review protocol: used as source of primary
studies

Systematic Review checked for references but
no extra studies identified.

- Comparator in study does not match that
specified in this review protocol

Background treatment (to specify the
comparator of interest) is not reported
adequately in the paper

- Population not relevant to this review protocol

Mixed LVEF not matching either reduced or
mildly reduced ejection fraction definitions

- Systematic review indirectly matches the
review protocol: used as source of primary
studies

Population does not meet protocol definition of
HF, no information on LVEF status or
background treatment of studies.

- Systematic review indirectly matches the
review protocol: used as source of primary
studies

3 included trials are a mix of HFrEF and HFpEF
populations.

- Study does not contain any outcome data
relevant to this review protocol

- Not a peer-reviewed publication

Article specified as 'not peer reviewed.'

- Population not relevant to this review protocol
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major adverse cardiovascular events.
Australasian Medical Journal 13(1): 16-25

Alyassi, A., Lokeskumar, Mohamed, A. et al.
(2024) THE FUTURE OF HEART FAILURE
MANAGEMENT: EMERGING THERAPIES AND
TECHNOLOGIES. Journal of Population
Therapeutics and Clinical Pharmacology 31(11):
254

Exclusion reason

Mixed EF not matching either reduced or mildly
reduced ejection fraction definitions. Results are
not separated.

- Duplicate reference

Duplicate of an excluded study

- Systematic review indirectly matches the
review protocol: used as source of primary
studies

Population was comprised of participants with
EF ranging 16-62%.

- Comparator in study does not match that
specified in this review protocol

Within-class comparison

- Duration of follow up <3 months

- Systematic review indirectly matches the
review protocol: used as source of primary
studies

Systematic Review checked - no additional
studies identified

- Population not relevant to this review protocol

Mixed EF not matching either reduced or mildly
reduced ejection fraction definitions

- Study does not contain any outcome data
relevant to this review protocol

- Systematic review does not contain sufficient
detail for included studies: used as source of
primary studies

- Population not relevant to this review protocol

Population comprised of different types of heart
failure, congestive heart failure, and other
populations not relevant to this review protocol.
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Exclusion reason
- Population not relevant to this review protocol

Population comprised of HFpEF patrticipants

- Population not relevant to this review protocol

Mildly reduced EF but all post Ml and no CHF
diagnosis

- Population not relevant to this review protocol

Population comprised of preserved ejection
fraction

- Comparator in study does not match that
specified in this review protocol

HFrEF: not combination treatment

- Secondary publication of an included study that
does not provide any additional relevant
information

STRONG HF: stratified by MAGGIC risk score
and not by LVEF

- Duration of follow up <3 months

Duration 8 weeks

- Population not relevant to this review protocol

IPD of DEFINE-HF (reduced) and PRESERVE-
HF (preserved), no results split by LVEF

- Systematic review does not contain a protocol
intervention

NMA does not include all interventions specified
in the protocol

- Comparator in study does not match that
specified in this review protocol
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HFrEF: not combination treatment in control
group

- Study design not relevant to this review
protocol

Prognostic study - predictive value of C-reactive
protein for long-term outcomes

- Protocol for an excluded study

Protocol for study focussed on prevention

- Study does not contain an intervention relevant
to this review protocol

HFrEF: not combination treatment

- Systematic review indirectly matches the
review protocol: used as source of primary
studies

Does not report comparisons relevant to the
protocol.

- Population not relevant to this review protocol

Reduced LVEF

- Study does not contain any outcome data
relevant to this review protocol

- Publication type not relevant to review protocol

Article correction only

- Publication type not relevant to review protocol

Commentary only

- Publication type not relevant to review protocol
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Exclusion reason
- Population not relevant to this review protocol

Population with preserved LVEF

- Secondary publication of an included study that
does not provide any additional relevant
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- Study does not contain any outcome data
relevant to this review protocol

- Comparator in study does not match that
specified in this review protocol
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- Study design not relevant to this review
protocol
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to this review protocol
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- Population not relevant to this review protocol
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Exclusion reason

- Systematic review indirectly matches the
review protocol: used as source of primary
studies

- Secondary publication of an included study that
does not provide any additional relevant
information

Subgroup analyses of only those with improved
EF. All outcomes are biochemical, except
survival curves for mortality (check this one does
not add anything to Val-HeFT parent study if that
is included)

- Population not relevant to this review protocol

- Comparator in study does not match that
specified in this review protocol
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review protocol: used as source of primary
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- Population not relevant to this review protocol

Randomisation occurred while the patients were
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- Population not relevant to this review protocol
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Exclusion reason
- Population not relevant to this review protocol

Does not meet population in protocol (preserved
LVEF)

- Systematic review indirectly matches the
review protocol: used as source of primary
studies

- Study does not contain an intervention relevant
to this review protocol

Monotherapy

- Systematic review indirectly matches the
review protocol: used as source of primary
studies

Inclusion criteria for the studies did not match
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- Population not relevant to this review protocol
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primary studies
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- Population not relevant to this review protocol
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protocol

- Study does not contain any outcome data
relevant to this review protocol
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relevant to this review protocol

- Population not relevant to this review protocol
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- Publication type not relevant to review protocol

Protocol for a trial not yet completed

- Population not relevant to this review protocol

Preserved ejection fraction

- Population not relevant to this review protocol
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- Population not relevant to this review protocol

Participants all had HFpEF

- Study does not contain an intervention relevant
to this review protocol

Interventions include Ivabradine, levosimendan,
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natriuretic peptide (rhBNP), isoorbide dinitrate
and hydralazine (ISDN/HYD) and angiotensin-
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- Study does not contain any outcome data
relevant to this review protocol

- Systematic review indirectly matches the
review protocol: used as source of primary
studies

All included (relevant) studies have been
previously identified

- Full text unavailable
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Exclusion reason

- Systematic review indirectly matches the
review protocol: used as source of primary
studies

Included trials which used SGLT2i unlicensed
for CHF in UK. No information on EF status.

- Study does not contain any outcome data
relevant to this review protocol

- Study not reported in English
Non-English language

- Systematic review indirectly matches the
review protocol: used as source of primary
studies

SR focussed on T2DM, CHF and CKD

- Review article but not a systematic review

Narrative review
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review protocol: used as source of primary
studies

LVEF ranges for each of the included 5 studies
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- Population not relevant to this review protocol
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- Systematic review indirectly matches the
review protocol: used as source of primary
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Exclusion reason

- Systematic review indirectly matches the
review protocol: used as source of primary
studies

Included studies that had been previously
identified

- Article retracted

- Systematic review does not contain sufficient
detail for included studies: used as source of
primary studies

Included HFrEF and HFpEF threshold, not
specified. Individualised medical therapy not a
comparator or relevant to the review protocol.

- Population not relevant to this review protocol

Background therapy unclear

- Population not relevant to this review protocol

Patients at risk of cardiovascular events but
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- Review article but not a systematic review

- Study does not contain any outcome data
relevant to this review protocol
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review protocol: used as source of primary
studies
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review protocol: used as source of primary
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Participants with LVEF >40%. No subgroup data
for HFmrEF

- Data not reported in an extractable format or a
format that can be analysed

Pooled analysis of two trials, one HFrEF and
one HFmrEF

- Secondary publication of an included study that
does not provide any additional relevant
information

EMPHASIS-HF: post hoc analysis of
hyperkalaemia occurrence based on baseline
characteristics
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Exclusion reason

- Population not relevant to this review protocol

Participants with LVEF greater or equal to 45%.
No subgroup data for HFmrEF reported

- Secondary publication of an included study that
does not provide any additional relevant
information

- Study does not contain an intervention relevant
to this review protocol

HFrEF: not combination treatment

- Population not relevant to this review protocol

Study excluded population with heart failure
NYHA functional class greater than or equal to Il

- Comparator in study does not match that
specified in this review protocol

Dose comparison

- Study does not contain an intervention relevant
to this review protocol

HFrEF: not combination treatment

- Study does not contain an intervention relevant
to this review protocol

HFrEF: no combination treatment

- Study does not contain an intervention relevant
to this review protocol

HFrEF: no combination treatment

- Protocol for an excluded study

242
Chronic Heart Failure: Evidence review for pharmacological therapy for heart failure with
mildly reduced left ventricular ejection fraction [June 2025]


https://www.ahajournals.org/doi/pdf/10.1161/CIRCHEARTFAILURE.113.000792
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5861580/pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5861580/pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5861580/pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5861580/pdf
https://www.ncbi.nlm.nih.gov/pubmed/27868385
https://www.ncbi.nlm.nih.gov/pubmed/27868385
https://www.ncbi.nlm.nih.gov/pubmed/27868385
https://www.ncbi.nlm.nih.gov/pubmed/27868385
https://www.ncbi.nlm.nih.gov/pubmed/15093878
https://www.ncbi.nlm.nih.gov/pubmed/15093878
https://www.ncbi.nlm.nih.gov/pubmed/15093878
https://www.ncbi.nlm.nih.gov/pubmed/15093878
https://www.ncbi.nlm.nih.gov/pubmed/15093878
https://www.ncbi.nlm.nih.gov/pubmed/15093878
https://www.medrxiv.org/content/medrxiv/early/2023/06/12/2023.06.08.23291178.full.pdf
https://www.medrxiv.org/content/medrxiv/early/2023/06/12/2023.06.08.23291178.full.pdf
https://www.medrxiv.org/content/medrxiv/early/2023/06/12/2023.06.08.23291178.full.pdf
https://www.medrxiv.org/content/medrxiv/early/2023/06/12/2023.06.08.23291178.full.pdf
https://www.medrxiv.org/content/medrxiv/early/2023/06/12/2023.06.08.23291178.full.pdf
https://academic.oup.com/eurheartj/article/21/23/1967/591336?login=false#google_vignette
https://academic.oup.com/eurheartj/article/21/23/1967/591336?login=false#google_vignette
https://academic.oup.com/eurheartj/article/21/23/1967/591336?login=false#google_vignette
https://academic.oup.com/eurheartj/article/21/23/1967/591336?login=false#google_vignette
https://academic.oup.com/eurheartj/article/21/23/1967/591336?login=false#google_vignette
https://www.ncbi.nlm.nih.gov/pubmed/37552407
https://www.ncbi.nlm.nih.gov/pubmed/37552407
https://www.ncbi.nlm.nih.gov/pubmed/37552407
https://www.ncbi.nlm.nih.gov/pubmed/37552407
https://www.ncbi.nlm.nih.gov/pubmed/37552407
https://www.ncbi.nlm.nih.gov/pubmed/37552407
https://www.ncbi.nlm.nih.gov/pubmed/10551702
https://www.ncbi.nlm.nih.gov/pubmed/10551702
https://www.ncbi.nlm.nih.gov/pubmed/10551702
https://www.ncbi.nlm.nih.gov/pubmed/9505927
https://www.ncbi.nlm.nih.gov/pubmed/9505927
https://www.ncbi.nlm.nih.gov/pubmed/9505927
https://apis.ebsco.com/public/linkout/v1/ftf?ref=081ab751-ae01-4c4d-80de-8ec1d75d9386&id=372540
https://apis.ebsco.com/public/linkout/v1/ftf?ref=081ab751-ae01-4c4d-80de-8ec1d75d9386&id=372540
https://apis.ebsco.com/public/linkout/v1/ftf?ref=081ab751-ae01-4c4d-80de-8ec1d75d9386&id=372540
https://apis.ebsco.com/public/linkout/v1/ftf?ref=081ab751-ae01-4c4d-80de-8ec1d75d9386&id=372540
https://apis.ebsco.com/public/linkout/v1/ftf?ref=081ab751-ae01-4c4d-80de-8ec1d75d9386&id=372540

DRAFT FOR CONSULTATION

Study
Activity?. Cardiovascular drugs and therapy
33(1): 87-95

Santos-Gallego, Carlos G, Vargas-Delgado,
Ariana P, Requena-lbanez, Juan Antonio et al.
(2021) Randomized Trial of Empagliflozin in
Nondiabetic Patients With Heart Failure and
Reduced Ejection Fraction. Journal of the
American College of Cardiology 77(3): 243-255

Savage, Henry Oluwasefunmi, Dimarco,
Anthony David, Li, Brian et al. (2023)
Sequencing of medical therapy in heart failure
with a reduced ejection fraction. Heart (British
Cardiac Society) 109(7): 511-518

Savarese, Gianluigi, Uijl, Alicia, Lund, Lars H et
al. (2021) Empagliflozin in Heart Failure With
Predicted Preserved Versus Reduced Ejection
Fraction: Data From the EMPA-REG OUTCOME
Trial. Journal of cardiac failure 27(8): 888-895

Schoene, N, Keicher, C, Erbs, S et al. (2001)
Influence of beta-blockage on endothelial
dysfunction and haemodynamic parameters in
congestive heart failure: a prospective
randomised, placebo-controlled comparison of
Carvedilol and Metoprolol. Zeitschrift fur
Kardiologie 90(suppl2): 37

Schou, Morten, Claggett, Brian, Miao, Zi Michael
et al. (2023) Sacubitril/valsartan compared to
ramipril in high-risk post-myocardial infarction
patients stratified according to use of
mineralocorticoid receptor antagonists: insight
from the PARADISE Ml trial. European journal of
heart failure

Selvaraj, S., Claggett, B.L., Packer, M. et al.
(2021) Effects of Sacubitril/VValsartan on Serum
Lipids in Heart Failure With Preserved Ejection
Fraction. Journal of the American Heart
Association 10(17): e022069

Senni, Michele, McMurray, John J V, Wachter,
Rolf et al. (2016) Initiating sacubitril/valsartan
(LCZ696) in heart failure: results of TITRATION,
a double-blind, randomized comparison of two
uptitration regimens. European journal of heart
failure 18(9): 1193-202

Senni, Michele, McMurray, John J V, Wachter,
Rolf et al. (2018) Impact of systolic blood
pressure on the safety and tolerability of
initiating and up-titrating sacubitril/valsartan in

Exclusion reason

- Population not relevant to this review protocol

<50% LVEF and baseline LVEF (36" +/- 8%).
Does not meet 80% threshold.

- Review article but not a systematic review

Non-systematic review regarding sequencing of
medical therapy

- Study does not contain any outcome data
relevant to this review protocol

Study used a predictive model to ascertain
LVEF, LVmrEF or LVpEF

- Study not reported in English
Non-English language study

- Conference abstract

Conference abstract

- Population not relevant to this review protocol

preserved EF

- Study does not contain any outcome data
relevant to this review protocol

Lipid outcomes
- Duration of follow up <3 months

Duration 11 weeks

- Secondary publication of an included study that
does not provide any additional relevant
information
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RCT

- Secondary publication of an included study that
does not provide any additional relevant
information

Cross-referenced with parent study, no
additional analyses of interest

- Study design not relevant to this review
protocol

Post hoc/ retrospective subgroup

- Population not relevant to this review protocol

Preserved ejection fraction

- Population not relevant to this review protocol

Preserved ejection fraction

- Population not relevant to this review protocol

Preserved ejection fraction

- Study design not relevant to this review
protocol
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- Population not relevant to this review protocol
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- Population not relevant to this review protocol

Pooled 3 studies: majority of patient analysed
did not have CHF and results not stratified by
LVEF

- Secondary publication of an included study that
does not provide any additional relevant
information

- Population not relevant to this review protocol

Not CHF

- Study does not contain an intervention relevant
to this review protocol

- Comparator in study does not match that
specified in this review protocol

- Comparator in study does not match that
specified in this review protocol
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- Comparator in study does not match that
specified in this review protocol
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- Comparator in study does not match that
specified in this review protocol

HFrEF: not combination treatment in control
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- Comparator in study does not match that
specified in this review protocol

HFrEF: not combination treatment
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Exclusion reason

- Study does not contain any outcome data
relevant to this review protocol

- Secondary publication of an included study that
does not provide any additional relevant
information

Post hoc analysis/ retrospective subgroup of the
RCT. No additional data of relevance.

- Population not relevant to this review protocol

Less than 80% of the population matches the
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- Population not relevant to this review protocol

preserved LVEF

- Duration of follow up <3 months

- Population not relevant to this review protocol

Patients had either transient or persistent HF.
Recruited within 3 months of acute MI.

- Population not relevant to this review protocol
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additional data of relevance
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- Population not relevant to this review protocol
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- Study does not contain an intervention relevant
to this review protocol
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to this review protocol
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studies
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