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Abstract

Objectives To assess the beneficial and harmful
effects of adding ivabradine to usual care in
participants with heart failure.

Design A systematic review with meta-analysis
and trial sequential analysis.

Eligibility criteria Randomised clinical trials
comparing ivabradine and usual care with usual
care (with or without) placebo in participants with
heart failure.

Information sources Medline, Embase, CENTRAL,
LILACS, CNKI, VIP and other databases and trial
registries up until 31 May 2021.

Data extraction Primary outcomes were all-cause
mortality, serious adverse events and quality of
life. Secondary outcomes were cardiovascular
mortality, myocardial infarction and non-serious
adverse events. We performed meta-analysis of
all outcomes. We used trial sequential analysis to
control risks of random errors, the Cochrane risk
of bias tool to assess the risks of systematic errors
and the Grading of Recommendations Assessment,
Development and Evaluation (GRADE) to assess
the certainty of the evidence.

Results We included 109 randomised clinical
trials with 26 567 participants. Two trials were
at low risk of bias, although both trials were
sponsored by the company that developed
ivabradine. All other trials were at high risk
of bias. Meta-analyses and trial sequential
analyses showed that we could reject that
ivabradine versus control reduced all-cause
mortality (risk ratio (RR)=0.94; 95%CI 0.88 to
1.01; p=0.09; high certainty of evidence). Meta-
analysis and trial sequential analysis showed
that ivabradine seemed to reduce the risk of
serious adverse events (RR=0.90; 95%CI 0.87
to 0.94; p<0.00001; number needed to treat
(NNT)=26.2; low certainty of evidence). This
was primarily due to a decrease in the risk of
‘cardiac failure’ (RR=0.83; 95%CI 0.71 to 0.97;
p=0.02; NNT=43.9), ‘hospitalisations’ (RR=0.89;
950 CI 0.85 to 0.94; p<0.0001; NNT=36.4) and
‘ventricular tachycardia’ (RR=0.59; 95% (I
0.43 to 0.82; p=0.001; NNT=212.8). However,
the trials did not describe how these outcomes
were defined and assessed during follow-up.
Meta-analyses showed that ivabradine increased
the risk of atrial fibrillation (RR=1.19; 95% CI
1.04 to 1.35; p=0.008; number needed to harm
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SUMMARY BOX

WHAT IS ALREADY KNOWN ABOUT THIS
SUBJECT?

= Ivabradine is recommended in
patients with symptoms of heart
failure despite optimal background
therapy for reducing heart failure
hospitalisation in the 2017 American
guidelines on heart failure.

= Ivabradine is recommended for
reducing cardiovascular mortality and
heart failure hospitalisation in the
2016 European guidelines on heart
failure.

= Arecent Cochrane review did
not find evidence of a difference
between ivabradine and placebo/
no intervention on cardiovascular

mortality and serious adverse events.

(NNH)=116.3) and bradycardia (RR=3.95; 95% CI
1.88 to 8.29; p=0.0003; NNH=303). Ivabradine
seemed to increase quality of life on the Kansas
City Cardiomyopathy Questionnaire (KCCQ)
(mean difference (MD)=2.92; 950%CI 1.34 to
4.50; p=0.0003; low certainty of evidence), but
the effect size was small and possibly without
relevance to patients, and on the Minnesota
Living With Heart Failure Questionnaire
(MLWHFQ) (MD=-5.28; 95%CI -6.60 to —-3.96;
p<0.00001; very low certainty of evidence), but
the effects were uncertain. Meta-analysis showed
no evidence of a difference between ivabradine
and control when assessing cardiovascular
mortality and myocardial infarction. Ivabradine
seemed to increase the risk of non-serious
adverse events.

Conclusion and relevance High certainty
evidence shows that ivabradine does not seem
to affect the risks of all-cause mortality and
cardiovascular mortality. The effects on quality
of life were small and possibly without relevance
to patients on the KCCQ and were very uncertain
for the MLWHFQ. The effects on serious adverse
events, myocardial infarction and hospitalisation
are uncertain. Ivabradine seems to increase the

ybuAdos Aq parosrold 1senb Aq $Z0og ‘0T Idy uo jwod fwg wgs//:dny woly pspeojumoq "TZ0Z J9qWIBAON LT UO 2/ TTT-T20Z-wqalwag/oeTT 0T St paysignd 1s1y (NG CNG


http://orcid.org/0000-0002-9037-7295
http://orcid.org/0000-0003-1108-9533
http://orcid.org/0000-0002-8025-1939
http://orcid.org/0000-0003-0260-2331
http://orcid.org/0000-0002-6767-9826
http://orcid.org/0000-0002-8861-0799
http://orcid.org/0000-0002-3642-2120
http://dx.doi.org/10.1136/bmjebm-2021-111724
http://dx.doi.org/10.1136/bmjebm-2021-111724
http://dx.doi.org/10.1136/bmjebm-2021-111724
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjebm-2021-111724&domain=pdf&date_stamp=2022-07-05
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/
http://ebm.bmj.com/

Evidence synthesis

SUMMARY BOX

WHAT ARE THE NEW FINDINGS?

= In our systematic review, including 109 randomised
clinical trials with 26 567 participants, ivabradine
did not seem to reduce all-cause mortality,
cardiovascular mortality or myocardial infarction.

= lvabradine seemed to decrease the risk of serious
adverse events, mainly due to a reduction in cardiac
failure and hospitalisations, but these outcomes
were poorly defined and poorly assessed.

= The effect on quality of life was small and probably
without relevance to patients.

= lvabradine seemed to increase the risk of atrial
fibrillation, bradycardia and non-serious adverse
events.

HOW MIGHT IT IMPACT CLINICAL PRACTICE IN THE

FORESEEABLE FUTURE?

= Based on the evidence, the guideline
recommendations on the treatment of heart failure
with ivabradine should be reconsidered.

risk of atrial fibrillation, bradycardia and non-serious adverse
events.
PROSPERO registration number: CRD42018112082.

Introduction
Of all deaths worldwide, 30% are attributable to cardiovascular
disease.' Heart failure is characterised by symptoms related to
fluid retention such as peripheral oedema, breathlessness and
dyspnoea.” Heart failure can be caused by either functional cardiac
disease (eg, a decrease in the function of the myocardium) or struc-
tural cardiac disease (eg, disease of the cardiac valves).> * Medical
management of heart failure includes the use of beta-blockers,
angiotensin receptor blockers, ACE inhibitors and diuretics (loop
diuretics, thiazides and potassium-sparing diuretics). Ivabradine is
a relatively new drug that was first introduced into heart failure
guidelines in Europe in 2012 and in America in 2017.% ¢
Ivabradine selectively inhibits the sinus node, thereby
decreasing the heart rate. The decrease in heart rate, results in a
decreased myocardial oxygen demand and an increased myocar-
dial oxygen supply, thereby improving the mismatch seen in heart
failure.” Therefore, ivabradine might be an effective intervention
in people with heart failure.” ® A recently published Cochrane
review assessed the beneficial and harmful effects of ivabradine
in people with heart failure and included 19 trials with 19628
participants and did not find evidence of a difference between
ivabradine and control in regard to cardiovascular mortality and
serious adverse events.” Another systematic review included 10
trials with 18036 participants, did not search all relevant data-
bases, did not consider the risk of random error and did not assess
the certainty of evidence using the Grading of Recommendations
Assessment, Development and Evaluation (GRADE)." To the best
of our knowledge, no previous systematic review has assessed the
beneficial and harmful effects of ivabradine compared with usual
care (ie, placebo or no intervention) for people with heart failure,

searching all relevant databases while considering the risks of
both systematic errors and random errors.” """

Methods

We described our methodology in detail in our protocol that was
published before conducting the literature search.” '® We reported
this systematic review according to the recommendations of the
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses guidelines."” We included all trials comparing ivabra-
dine with placebo or no intervention in patients with heart failure.
Four authors (MM, EEN, S-HY and NL) independently searched
and screened for trials published prior to 31 May 2021 in Medline,
Embase, CENTRAL, LILACS, CNKI, VIP and other databases and
trial registries, see supplement 1 in online supplemental file 1 for a
detailed list of databases and trial registries. Detailed search strat-
egies are presented in supplement 2 in online supplemental file 2.
We included randomised clinical trials regardless of their design,
the trial setting, the publication status, year, language or reporting
of outcomes. Five authors (MM, EEN, NJS, NL and S-HY) worked
in pairs and independently extracted data and assessed the risks
of bias in the included trials. If data were missing or unclear,
we attempted to contact the trial authors by email. We resolved
disagreements through discussion or by consulting a third author
(JCJ).2 We planned to include non-randomised studies identified
during the literature search for the reporting of serious and non-
serious adverse events. However, we did not identify such studies
during the literature search, and we did not systematically search
for such studies. Therefore, there is a risk that we have not identi-
fied and reported on all relevant serious and non-serious adverse
events, especially those that are rare or only associated with long-
term treatment.

We predefined three primary outcomes: all-cause mortality,
serious adverse events and quality of life. We also predefined
three secondary outcomes and eight exploratory outcomes.” We
used the trial results reported at maximal follow-up for all our
outcomes.

We predefined several subgroup analyses for the assessment of
the primary outcomes:

» Trials at high risk of bias compared with trials at low risk of
bias

» Men compared with women

» Participants with a resting heart rate at or above 70 beats/min
compared with below 70 beats/min.

» Trials administering ivabradine at or above median daily dose
compared with below median daily dose

» Trials administering ivabradine at or above median duration
compared with below median duration

Assessment of risk of bias

To assess the risks of systematic errors, we assessed the risk of
bias for each included trial. The risk of bias was assessed indi-
vidually by five reviewers working in pairs (MM, EEN, NJS, S-HY
and NL)."” We assessed the risk of small study bias using funnel
plots and funnel plot asymmetry tests. We planned to assess the
risk of for-profit bias as part of the risk of bias assessment but
post-hoc decided to only acknowledge for-profit bias throughout
the review in line with the Cochrane Handbook.'®

Assessment of statistical and clinical significance

We used Review Manager V.5.4 for all meta-analyses.'® We chose
to analyse all primary and secondary outcome meta-analyses
using fixed effect due to the BEAUTIFUL and the SHIFT trials
accounting for more than 85%wt in all primary and secondary
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meta-analyses (excluding the quality of life assessment with the
Minnesota Living With Heart Failure Questionnaire (MLWHFQ),
see the Quality of life section).”? * ' Random-effects meta-
analyses were also performed as sensitivity analyses. We used trial
sequential analysis to control random errors (see below) and we
adjusted the thresholds for statistical significance, as suggested
by Jakobsen and colleagues, to control for the risks of random
errors.”’ ° » We used three primary outcomes and, therefore,
adjusted the p value to 0.025 as the threshold for statistical signif-
icance. When analysing our secondary and exploratory outcomes,
we used a p value of 0.05 as the threshold for statistical signifi-
cance, since these outcomes were meant to be hypothesis gener-
ating.

For continuous outcome data, we converted medians and
IQRs to means and SDs and we converted SEs to SDs. Continuous
outcomes were reported using mean differences (MDs) with 95%
CIs. Dichotomous outcomes were reported using risk ratios (RRs)
with 95% CIs. We visually inspected forest plots for the presence
of heterogeneity and quantified heterogeneity using I statistics.
Meta-analyses results are presented in forest plots (see supplement
5 to 12 in online supplemental file 1).

Meta-analyses might include too few participants to obtain
enough statistical power for the reliable assessment of interven-
tion effects. Even with statistically significant results, the cred-
ibility is poor when too few participants are included, and the
intervention effects may be overestimated or underestimated. Trial
sequential analysis calculates the required information size (the
number of participants) needed to confirm or reject predefined
anticipated intervention effects.”> Furthermore, trial sequential
analysis expands the ClIs when the accrued information size has
not reached the required information size. Trials included in meta-
analyses might introduce heterogeneity, which is also accounted
for in trial sequential analysis by increasing the required infor-
mation size with increasing heterogeneity.”” In an empirical
review, false positive results were present in 7 out of 100 of
Cochrane meta-analyses with a total of 14 false-positive meta-
analytic results. Trial sequential analysis would have prevented
13 of those, had it been implemented.”® Trial sequential analysis
reduces the risk of false positive results and inaccurate effect esti-
mates in systematic reviews of interventions.”” We reported the
Trial Sequential Analysis adjusted-confidence intervals (CIs) that
accounts for the uncertainty of the effect when the accumulating
data in the meta-analysis had not yet reached the required infor-
mation size. We also reported trial sequential analysis-adjusted
CIs, if the cumulative Z-curve crossed any of the trial sequential
analysis boundaries of either benefit, harm or futility.

To assess the impact of missing data, we used ‘best-worst
case’ and ‘worst-best case’ analyses.”” We used GRADE to assess
the certainty of evidence.”* >> We downgraded the certainty of
evidence by two levels due to imprecision in GRADE if the accrued
number of participants was below 50% of the diversity-adjusted
required information size (DARIS) and by one level if the accrued
number of participants was between 50% and 100% of DARIS. We
did not downgrade if the cumulative Z-curve crossed the moni-
toring boundaries for benefit, harm or futility, or the DARIS was
reached.

Results

From our literature search, we identified 4192 records. Addi-
tionally, 11 trials were identified from other sources. After
the removal of duplicates, a total of 2539 records remained.
We excluded a total of 2194 records based on their title or
abstract. We excluded another 236 records based on their full

text, see supplement 3 in online supplemental file 1. Therefore,
we included a total of 109 clinical trials randomising 26567
participants.”® ! 2732 Eighteen trials compared ivabradine with
placebolo 21262744555663687072747682919394 118 and 91 trialS Compared
ivabradine with ‘no intervention’. Of the 91 trials comparing
ivabradine with ‘no intervention’, 48 trials used guideline-based
therapy in bOth group&ZB 30 32-36 38-40 48 51 60-62 64 66 67 69 73 75 77 78 80
84-87 89 92 95-99 101 103 109 112 113 115 116 120 122 123 125 128 132 37 trialS uSGd
various beta-blockers at an equal dose in both groups other than
guideline—based therapy’29 31 41 43 45-47 49 50 52-54 57-59 71 81 83 88 90 100
102 104 106-108 110 111 114 117 119 121 124 126 127 129 131 1 trlal uSed CyCliC
AMP analogue other than guideline-based therapy,” 4 trials used
levosimendan other than guideline-based therapy*” ® ' *° and 1
trial used trimetazidine other than guideline-based therapy.’’” See
online supplemental file 2, baseline characteristics.

The BEAUTIFUL and the SHIFT trials contributed with more
than 85%wt in all primary and secondary outcome meta-
analyses.”® > For both trials, we identified methodological limita-
tions. First, neither of the trials were adequately registered prior
to randomising the first participants in 2004 and 2006, respec-
tively.” *! 13713 Therefore, it was not adequately documented that
the methodology used in the trials, including some outcomes and
participating centres, was predefined. Second, primarily based on
the results of these two trials, we found indications of a beneficial
effect of ivabradine when assessing serious adverse events (see the
Results section), primarily due to ivabradine decreasing the risk
of ‘cardiac failure’ and ‘hospitalisations’ (see the Serious adverse
events section). However, in the two trials, it was not described
how ‘cardiac failure’ and ‘hospitalisation’ were assessed during
follow-up or how ‘cardiac failure’ and ‘hospitalisation’ were
defined. In the BEAUTIFUL trial, all-cause hospitalisation was not
reported, which raises concerns of selective outcome reporting.*’
Third, in the SHIFT substudy assessing quality of life using the
Kansas City Cardiomyopathy Questionnaire (KCCQ), only 1944
participants (29.9%) of the 6505 participants analysed in the main
trial were included.”” The reason was because some countries did
not participate or did not have a translated version of the KCCQ,
but otherwise it was unclear how this selection of participants was
conducted.” Fourth, for serious and non-serious adverse events,
there were discrepancies between the data reported in the publica-
tion of the SHIFT trial when compared with the raw data presented
on ClinicalTrials.gov, see supplement 11 in online supplemental
file 1.”! *> The BEAUTIFUL and the SHIFT trials and its authors
were sponsored by the company that developed ivabradine, but
the trials were otherwise judged to be at low risk of bias. All other
included trials were judged to be at high risk of bias, see online
supplemental file 1, risk of bias. Due to these limitations, there is a
risk that we overestimate the beneficial effects and underestimate
the harmful effects of ivabradine.” '® 7

See supplement 4 online supplemental file 1 for risk of bias
graph and summary.

Primary outcomes

All-cause mortality

Two trial results were judged to be at low risk of bias (but
at risk of for-profit bias).”® *' In trials at low risk of bias,
mortality occurred in 1075 (12.3 %) of 8720 in the ivabra-
dine groups compared with 1099 (12.6 %) of 8702 in the
control groups. Meta-analysis showed no evidence of a differ-
ence between ivabradine and control on all-cause mortality
(RR=0.98; 95% CI 0.86 to 1.10; [’=58%; figure 4 in online
supplemental file 1). Meta-analysis of all trials showed a
similar result (RR=0.94; 95% CI 0.88 to 1.01; p=0.09; 22 trials;
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high certainty of evidence; figure 6 in online supplemental
file 1). Visual inspection of the forest plot and I” statistics
(I?=12%) indicated heterogeneity that might not be important.
Trial sequential analysis showed that we had enough infor-
mation to reject that ivabradine reduced the risk of all-cause
mortality by 15% (RR=0.94; 95%CI 0.86 to 1.03; p=0.09;
1’=16%; D*=61%); figure 8 in online supplemental file 1). This
outcome result was judged to be at low risk of bias (but at risk
of for-profit bias). Incomplete outcome data alone seemed to

have the potential to influence the results. Visual inspection
of the funnel plot and Harbord’s test (p=0.51) did not indi-
cate funnel plot asymmetry. See summary of findings table
(figure 1) and supplement 5 in online supplemental file 1.

Serious adverse events
Serious adverse events occurred in 3393 of 10 101 participants in
the ivabradine groups compared with 3758 of 10043 in the control

Patient or population: patients with heart failure

Setting: any setting
Intervention: vabradine
Comparison: placebo/no intervention/usual care

Outcomes

All-cause mortality

N2 of Certainty of
participants the

Relative

Follow-up (GRADE)

Anticipated absolute effects

effect Risk with Risk

(studies) evidence (95%CT) placeboho difference
° intervention isual with

care Ivabradine

8 fewer per
19257 [CICICLe) RR 0.94 1.000

i b,
(22 RCTs) High 2.0, (0.88 to 1.01)

e e 2L (16 fewer to 1

more)

Serious adverse events

37 fewer per

20144 ee00  RRO9O . 1.000
bed per 1.000
(31 RCTs) Low bic/ (0.87 to 0.94) (49 fewer to 22
' ' fewer)

MD 2.92 higher
Quality of life (KCCQ) (zlgg%s) 636999 (1.34 higher to
Low & 4.5 higher)
MD 5.28 lower
— 221 8000
Quality of life (MLWHFQ) b (6.6 lower to
(4RCTs)  Very low b9/ 3196 lower)
2 fewer per
RR 0.98
) . 18738 o000 1.000
Cardiovascular mortali 103 per 1.000
ty (1SRCTS)  Hgha®C (00010 1.06) P (10 fewer to 6
more)
0 fewer per
RR 1.00
Myocardial infarction ;igo ®$aocoi 17 per 1.000 3 f1.000t 4
(¢ s) Low @€/ (0.80 to 1.24) (3 fewer to
more)
47 more per
RR1.10
eart 21598 CODD 1.000
Non-serious adverse events 49 RCTs) High ab:¢ 471 per 1.000 (33 more to/57
(1.07 to 1.12) TR

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative

effect of the intervention (and its 95% CI).

CL confidence interval; MD: mean difference; RR: risk ratio

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect
Moderate certainty: we are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there

is a possibility that it is substantially different

Low certainty: our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low certainty: we have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of

effect

Explanations

a. The two largest trials weighing more than 85%n all primary and secondary outcome meta-analyses and its authors were sponsored by the
company that developed ivabradine. Therefore, there was a substantial risk of for-profit bias. However, the two largest trials were otherwise at low risk
of bias and the certainty of the evidence has not been downgraded due to risk of bias.

b. The accrued information size reached the required information size in Trial Sequential Analysis. Therefore, imprecision was not present.

c. 2 statistics showed no heterogeneity or heterogeneity that might not be important. Therefore, there was no inconsistency.

d. The reporting of serious adverse events was heterogeneous. The effect was mainly attributable to a reduction in hospitalisations. However, how
hospitalisations were defined and assessed was not adequately reported or pre-defined. Therefore, the certainty of the evidence was downgraded by

two.

e. The study accounting for 95% of weight in the meta-analysis excluded 70% of the participants originally included in the main study from the quality of
life substudy due to "countries not participating or not having a translated version of the quality of life measure, otherwise it was unclear how this
selection of participants was conducted. Therefore, we downgraded the certainty of the evidence by one due to risk of bias.

f. The individual effect estimates had high variability and I2 statistics showed substantial heterogeneity. Therefore, the certainty of evidence was

downgraded by one due to inconsistency.

g. All trials were small and at high risk of bias. Therefore, the certainty of the evidence was downgraded by two due to risk of bias.
h. I statistics indicated moderate heterogeneity and two trials included an effect that was below the minimal important difference. Therefore, the

certainty of the evidence was downgraded by one due to inconsistency.

i. The accrued information size was below 50% of the required information size. Therefore, severe imprecision was present and the certainty of the

evidence downgraded by two.

Figure 1 Summary of findings. RR, risk ratio. RCTs, randomised clinical trials. GRADE, Grading of Recommendations Assessment, Development and

Evaluation.
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groups. Meta-analysis showed evidence of a beneficial effect of
ivabradine versus control on serious adverse events (RR=0.90;
95% CI 0.87 to 0.94; p<0.00001; 31 trials; number needed to treat
(NNT)=26.3; low certainty of evidence; figure 17 in online supple-
mental file 1). Visual inspection of the forest plot and I*=37%
indicated heterogeneity that might not be important. Trial sequen-
tial analysis showed that we had enough information to confirm
that ivabradine decreased the risk of serious adverse events by
10% (RR=0.90; 95% CI 0.87 to 0.94; p<0.0001; IZ=370/0; D2=850/0;
Trial sequential analysis graph not produced due to the first trial
exceeding the required information size). This outcome result was
judged to be at high risk of bias. Incomplete outcome data alone
did not seem to have the potential to influence the results. Visual
inspection of the funnel plot and Harbord’s test (p=0.32) did not
indicate funnel plot asymmetry. See Summary of findings table
(figure 1) and supplement 6 in online supplemental file 1.

Individual serious adverse events

The 31 trials reported on 1033 individual serious adverse events.
The majority of these serious adverse events were primarily
reported in the BEAUTIFUL and the SHIFT trials. For all types of
individual serious adverse events, we calculated RRs, 95% CIs and
p values.

Ivabradine may decrease the risk of the following adverse
events classified as serious by the trialists: cardiac failure
(RR=0.83; 95%CI 0.76 to 0.90; p<0.00001; Iz=410/0; NNT=43.9;
5 trials), ventricular tachycardia (RR=0.59; 95%CI 0.43 to 0.81;
1°=00%; NNT=212.8; 3 trials) and hospitalisation (RR 0.89; 95% CI
0.85 to 0.94; p<0.0001; ’=56%; NNT=37; 17 trials).

Ivabradine may increase the risk of bradycardia (RR=3.95;
95%CI 1.88 to 8.29; p=0.0003; I’=0%; number needed to harm
(NNH)=303; 3 trials).

We regarded atrial fibrillation as a serious adverse event
regardless of how it was reported in the included trials. Therefore,
we conducted a meta-analysis, including the highest proportion of
participants with atrial fibrillation as reported in the trials. Ivabra-
dine may increase the risk of atrial fibrillation (RR=1.17; 95% CI
1.03 to 1.32; p=0.02; 2=0%; NNH=129.9; 10 trials).

Quality of life
Quality of life was reported using the KCCQ in two trials,
including the SHIFT trial, analysing 1781 participants. Meta-
analysis showed evidence of a beneficial effect of ivabradine
versus control on quality of life using the KCCQ (MD=2.92; 95% CI
1.34 to 4.50; p=0.0003; low certainty of evidence; figure 27 in
online supplemental figure 1). Visual inspection of the forest plot
and 1’=86% indicated substantial heterogeneity. Trial sequential
analysis showed that we had enough information to confirm that
ivabradine increased the quality of life by 2.92 points (TSA graph
not produced due to the first trial exceeding the required infor-
mation size). This outcome result was judged to be at high risk of
bias. Incomplete outcome data seemed to have the potential to
influence the results. We predefined that we would consider the
observed SD divided by ‘2’ as the minimal important difference.”
In the trials using the KCCQ, the observed difference between
ivabradine and control was 2.92 points at follow-up. The SD was
approximately 16.8 points; hence, the minimal important clin-
ical difference was 8.4 points. Therefore, the observed difference
of 2.92 points at follow-up was only one-third of the minimal
important difference.

Quality of life was reported using the MLWHEFQ in 4 trials
randomising 221 participants. In three trials, it was unclear

whether SDs or SEs were reported and these were excluded from
the analyses.” ® %> Meta-analysis showed evidence of a differ-
ence between ivabradine and control on quality of life using the
MLWHFQ (MD=-5.28; 95%CI -6.60 to -3.96; p<0.00001; very
low certainty of evidence; figure 32 in online supplemental
figure 1). Visual inspection of the forest plot and I1’=35% indi-
cated moderate heterogeneity. Trial sequential analysis showed
that we had enough information to confirm MD of 5.28 points by
ivabradine (MD=-5.28; 95% CI —-7.32 to -3.24; p<0.0001; 12=35%);
D?=520; figure 34 in online supplemental figure 1). This outcome
result was judged to be at high risk of bias. Incomplete outcome
data alone did not seem to have the potential to influence the
results. In the trials using MLWHFQ, the observed difference
between ivabradine and control was 5.28 points at follow-up.
The SD was 3.70; hence, the minimal important difference was
1.85 points. The observed difference of 5.28 points was above the
minimal important difference. However, the evidence was very
uncertain. See Summary of findings table (figure 1) and supple-
ment 7 in online supplemental file 1.

Secondary outcomes

Cardiovascular mortality

Two trial results were judged to be at low risk of bias (but at
risk of for-profit bias).”® *! In trials at low risk of bias, cardiovas-
cular mortality occurred in 918 (10.6 %) of 8720 in the ivabradine
groups compared with 926 (10.6%) of 8702 in the control groups.
Meta-analysis showed no evidence of a difference between ivabra-
dine and control on cardiovascular mortality (RR=0.99; 95% CI
0.86 to 1.15; p=0.91; I’=66%; figure 39 in online supplemental
file 1). Meta-analysis of all trials showed showed a similar result
(RR=0.98; 95% CI 0.90 to 1.06; p=0.58; 15 trials; high certainty of
evidence; figure 41 in online supplemental file 1). Visual inspec-
tion of the forest plot and I°=7% indicated heterogeneity that
might not be important. Trial sequential analysis showed that we
had enough information to reject that ivabradine reduced the risk
of cardiovascular mortality by 15% when compared with control
(RR=0.98; 95%¢CI 0.88 to 1.08; p=0.58; I’=7%; D*=49%; figure
43 in online supplemental file 1). This outcome result was judged
to be at low risk of bias (but at risk of for-profit bias). Incom-
plete outcome data alone did not seem to have the potential to
influence the results. Visual inspection of the funnel plot and
Harbord’s test (p=0.36) did not indicate funnel plot asymmetry.
See Summary of findings table (figure 1) and supplement 8 in
online supplemental file 1.

Mpyocardial infarction

Two trial results were judged to be at low risk of bias (but at risk
of for-profit bias).”® # In trials at low risk of bias, myocardial
infarction occurred in 144 (1.7%) of 8709 in the ivabradine groups
compared with 142 (1.6%) of 8690 in the control groups. Meta-
analysis showed no evidence of a difference between ivabradine
and control on myocardial infarction (RR=1.01; 95%CI 0.80 to
1.27; p=0.92; I’=0%; figure 49 in online supplemental file 1).
Meta-analysis of all trials showed a similar result (RR=1.00;
950 CI 0.80 to 1.24; p=0.96; 9 trials; low certainty of evidence;
figure 50 in online supplemental file 1). Visual inspection of the
forest plot and I’=0% indicated no heterogeneity. Trial sequen-
tial analysis showed that we did not have enough information to
reject that ivabradine reduced the risk of myocardial infarction by
15% when compared with control (RR=1.01; 95% CI 0.41 to 2.43;
p=0.83; I’=00%; D’=00%; figure 52 in online supplemental file 1).
This outcome result was judged to be at low risk of bias (but at risk
of for-profit bias). Incomplete outcome data alone seemed to have
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the potential to influence the results. See Summary of findings
table (figure 1) and supplement 9 in online supplemental file 1.

Non-serious adverse events

Two trial results were judged to be at low risk of bias (but at risk
of for-profit bias).?® ! In trials at low risk of bias, non-serious
adverse events occurred in 5264 (60.4%) of 8709 participants
in the ivabradine groups compared with 4798 (55.2%) of 8690
participants in the control groups. Meta-analysis showed evidence
of a harmful effect of ivabradine versus control on non-serious
adverse events (RR=1.10; 95%CI 1.00 to 1.21; p=0.05; 1*=930%;
figure 57 in online supplemental file 1). Meta-analysis of all trials
showed a similar result (RR=1.10; 95% CI 1.07 to 1.12; p<0.00001;
NNH=22.5; 49 trials; high certainty of evidence; figure 59 in
online supplemental file). Visual inspection of the forest plot and
’=12% indicated heterogeneity that might not be important. Trial
sequential analysis showed that we had enough information to
confirm that ivabradine increased the risk of non-serious adverse
events by 10% when compared with control (RR=1.10; 95% CI 1.07
to 1.12; p<0.0001; I>=12%; D?=83%; figure 61 in online supple-
mental file 1). This outcome result was judged to be at low risk of
bias (but at risk of for-profit bias). Incomplete outcome data alone
did not seem to have the potential to influence the results. Visual
inspection of the funnel plot and Harbord’s test (p=0.21) did not
indicate funnel plot asymmetry. See Summary of findings table
(figure 1) and supplement 10 in online supplemental file 1.

Individual non-serious adverse events

Ivabradine may increase the risk of ‘bradycardia’ (RR=1.62;
950%CI 1.01 to 2.60; p=0.05; ’=45%; NNH=39.4; 25 trials), ‘heart
rate decreased’ (RR=4.32; 95%CI 3.39 to 5.50; [’=0%; NNH=33; 3
trials), and phosphenes (RR=4.71; 95% CI 3.67 to 6.04; p<0.00001;
1°=00%; NNH=33.8; 20 trials).

Ivabradine may decrease the risk of ‘sinus tachycardia’
(RR=0.39; 95% CI 0.27 to 0.56; p<0.00001; NNT=52.4; 2 trials) and
‘hypotension’ (RR=0.70; 95% CI 0.55 to 0.90; ’=0%; NNT=192.3;
5 trials).

Exploratory outcomes
The results of our exploratory outcomes are reported in supple-
ment 12 in online supplemental file 1.

Subgroup analyses
We predefined several subgroup analyses for the primary
outcomes.”

When assessing all-cause mortality, test for subgroup differ-
ences (p=0.06) suggested a difference between trials administering
ivabradine at or above median duration (RR=0.95; 95% CI 0.88 to
1.02) compared with trials administering ivabradine below median
duration (RR=0.47; 95%CI 0.23 to 0.99).

When assessing serious adverse events, test for subgroup
differences (p=0.005) suggested a difference between trials admin-
istering ivabradine at or above median duration (RR=0.92; 95% CI
0.88 to 0.95) compared with trials administering ivabradine below
median duration (RR=0.53; 95%CI 0.36 to 0.77).

When assessing quality of life on the KCCQ, test for subgroup
differences (p=0.007) suggested a potential difference between
trials administering ivabradine at or above median duration
(MD=2.40; 95%CI 0.77 to 4.03) compared with trials adminis-
tering ivabradine below median duration (MD=12.00; 95% CI 5.23
to 18.77). When assessing quality of life on the MLWHFQ, test
for subgroup differences (p=0.05) suggested a potential difference

between trials administering ivabradine at or above median dura-
tion (MD=-13.80; 95% CI -23.17 to —4.44) compared with trials
administering ivabradine below median duration (MD=-1.14;
95% CI -9.90 to 7.61).

See the respective supplementary sections for all-cause
mortality, serious adverse events and quality of life for all
subgroup analyses.

For all other subgroup analyses, test for subgroup differences
did not show evidence of a difference between the subgroups or
the subgroup analyses could not be conducted.

Discussion

The objective of our systematic review was to assess both
the beneficial and harmful effects of adding ivabradine to
usual care versus usual care with or without placebo in people
with heart failure. We included 109 randomised clinical trials
randomising 26 567 people with heart failure. All trials were
judged to be at high risk of bias, except for the BEAUTIFUL
and the SHIFT trials that were judged to be at low risk of
bias (but at risk of for-profit bias).'® ?**' The BEAUTIFUL and
the SHIFT trials accounted for more than 85% of weight in
most meta-analysis and we did, therefore, now downgrade
the certainty of the evidence due to risk of bias for most
outcomes. However, we downgraded the certainty of the
evidence for serious adverse events due to methodological
limitations regarding the reporting of serious adverse events
(see second paragraph of the Results section). Our results must
be interpreted in the light of the high risks of bias and risks
of for-profit bias that might result in overestimation of bene-
ficial effects and underestimation of harmful effect of ivabra-
dine. Due to the BEAUTIFUL and the SHIFT trials contributing
with more than 85% of weight in all primary and secondary
outcome meta-analyses, the results and conclusions presented
in this systematic review can mostly be applied to people
matching the populations in the BEAUTIFUL and the SHIFT
trials.

Our results showed that ivabradine does not seem to affect
the risks of all-cause mortality, cardiovascular mortality and
myocardial infarction. Ivabradine seemed to decrease the risk
of serious adverse events, primarily due to a decrease in the
risk of ‘cardiac failure’, ‘hospitalisations’ and ‘ventricular
tachycardia’ However, in the BEAUTIFUL and the SHIFT trials,
and in the other trials reporting these outcomes, it was not
described how these outcomes were assessed during follow-up
or how the outcomes were defined. The effects on quality of
life using the KCCQ were small and possibly without relevance
to patients. The effects on quality of life using the MLWHFQ
were very uncertain. Ivabradine seemed to increase the risk
of atrial fibrillation, bradycardia, and non-serious adverse
events. See Summary of findings table (figure 1).

Our systematic review has strengths. First, we predefined
our methodology in detail in a protocol that was published
prior to conducting the literature search.” '® Second, we
identified a total of 109 trials, which is more than any other
previous systematic review on the topic. This has increased
our precision and, therefore, strengthened our results. The
recently published Cochrane review only identified 19 trials
with 19628 participants (90 trials less than ours).’ Third, we
used trial sequential analysis on both primary and secondary
outcomes' and we adjusted our thresholds for statistical
significance for the primary outcomes" to control the risks
of random errors. Fourth, we judged the risk of bias of all
included trials to assess the risks of systematic errors.’* *°
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Fifth, we used our eight-step procedure to assess if the thresh-
olds for statistical and clinical significance were crossed."’
Moreover, we included all randomised clinical trials identified
through our literature search without imposing restrictions on
their publication type, status, language and their reporting of
outcomes. We attempted to contact the authors of the trials if
data were incomplete or additional information was needed.

Our review also has limitations. First, all the included
trials were judged to be at a high risk of bias as well as
having a high risk of selective outcome reporting bias and
for-profit bias.'® Nine of the trials were in some way spon-
sored by the company that developed ivabradine, including
the BEAUTIFUL and the SHIFT trials that randomised 17 475
participants, accounting for more than 85% in all primary and
secondary meta-analysis.?’ 2! >° ¢ 70748193 Research has shown
that drug trials funded by manufacturing companies tend to
show more favourable efficacy results than trials funded by
other sources.'® Moreover, 18 trials were reported only as
abstracts which made the interpretation of methodology and
results problematic.zs 28-32 3439 44 73 91 9596 99 100 138-140 Therefore,
there is a risk that our results are also biased and, therefore,
overestimate the beneficial effects of ivabradine and underes-
timate the harmful effects.'® 4!~

Conclusion and relevance

High certainty evidence shows that ivabradine does not
seem to affect the risks of all-cause mortality and cardio-
vascular mortality. The effects on quality of life were small
and possibly without relevance to patients on the KCCQ and
were very uncertain for the MLWHFQ. The effects on serious
adverse events, myocardial infarction and hospitalisation
are uncertain. Ivabradine seems to increase the risk of atrial
fibrillation, bradycardia and non-serious adverse events,

Differences between the protocol and the systematic review

We conducted our literature search in parallel with another
systematic review on the effects of adding ivabradine to usual
care in participants with angina pectoris due to coronary artery
disease.'*” We originally planned to analyse and report the results,
including participants with coronary artery disease and partici-
pants with heart failure into one review, but due to clinical and
statistical heterogeneity, we decided to report the results in two
separate reviews.”
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Supplement 1 — List of databases

® Cochrane Central Register of Controlled Trials (CENTRAL)

® Medical Literature Analysis and Retrieval System Online (MEDLINE)
e Excerpta Medica database (EMBASE)

e Latin American and Carribean Health Sciences Literature (LILACS)

® Web of Science Core Collection

® Web of Science BIOSIS

® C(linicalTrials.gov

® Google Scholar

e European Medicines Agency (EMA), United States Food and Drug Administration (FDA)
® China Food and Drug Administration (CFDA)

® Medicines and Healthcare products Regulatory Agency

e World Health Organization (WHO)

e International Clinical Trials Registry Platform (ICTRP)

® Chinese Biomedical Literature Database (CBM)

e Wanfang, China National Knowledge Infrastructure (CNKI)

® Chinese Science Journal Database (VIP)
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Supplement 2 — Search strategy
MEDLINE 31/05/2021, n = 422

1. (ivabradin* or corlanor or procoralan or corlentor).af
2. (random* or blind* or placebo* or meta-analys* or systematic review).af.
3. 1land2

EMBASE 31/05/2021, n = 1401

4. (ivabradin* or corlanor or procoralan or corlentor).af
5. (random* or blind* or placebo* or meta-analys* or systematic review).af.
6. land?2

Web of Science Core Collection 31/05/2021, n = 633

1. (ivabradin* or corlanor or procoralan or corlentor) all fields
2. (random* or blind* or placebo* or meta-analys* or systematic review) all fields
3. land?2

Web of Science BIOSIS previews 31/05/2021, n = 50

1. TI=(@vabradin* or corlanor or procoralan or corlentor)
2. TI=(random* or blind* or placebo* or meta-analys* or systematic review)
3. land?2

LILACS 31/05/2021, n = 25

1. Ivabradine
2. Ivabradina
3. lor2

CENTRAL 31/05/2021, n = 638

1. (Ivabradin* or corlanor or Procoralan or corlentor)
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EudraCT 31/05/2021, n = 46

1. ivabradine OR corlanor OR procoralan OR corlentor

ClinicalTrials.gov 31/05/2021, n = 80

1. Ivabradine (also searched for Procoralan Corlanor, Ivabradin, Corlentor, S 16257)
2. Interventional studies

Chinese Biomedical Literature Database (CBM/Sinomed), n = 140

#1 (“RERAEE[EFEREHE]) OR “AI = [£F BB HE) OR kX T E[£FE - EHE
) OR “GHEMEE[EF R -EHe

#2 (“DE[EFEEEE]) OR “DIERIB[2FE:EEE]) OR “D HEIB[2F - FHE)

#3 ((“ERIIK[2F B EHE]) OR “HEIKER[E£F B EHE]) OR “BhkR[£F KR - F6E)
OR “BIMR [ F B ERE]

#4 (((DRIB (2 FEREHE]) OR “ILALEIE[£FEL -5 8E]) OR “ID AR [£F B8
OR “iDAERIL[£FEX:E8E]) OR “ERIVMEIDANR"[£FEX: & HE]) OR “iLVEME KA [£FER:
EEE) OR “ILB 4GS [£F R & HE]

#5 (#4) OR (#3) OR (#2)

#6 (((“HEHL [ 2 F R EHBE]) OR “meta- D HT [2FEX:EHE]) OR “meta ¥ [ 2 FEX:EHHE))
OR “RAGIM[£FE: FHE]) OR “EZENT[£FE: FHE]) OR “REEMN[£FER: FHE)
OR “ZRF[2FE:58E]) OR “BH A [&FE FHE]

#7 (#6) OR (#5) OR (#1)

Chinese Science Journal Database (VIP), n = 165

(U=RtEfEE OR AJ=4F OR KX E E OR FEMEE) AND (U=(11>E OR 1(DLIE=IS OR
i HEIB OR RMEKAP OR 1 B4R E1E OR EAIRENAK OR 7B iM% OR TEHkSK OR k&R IR
OR (MANERM OR FRIMMCMALIR OR 4% OR (LAAESE OR (LALAEZE OR ILINEEFR£) OR
R=(I>E OR (LIRS OR 1 g OR (DR MKAP OR (VS 4R S 1E OR EAKTNAK OR & 1LM&
OR 7E k& OR TERkZESR OR (HMLERIML OR R 1D 4L OR (A OR (LAESE OR (LANLAE
ZE OR ILMINEEFR£)) AND (R=(##L OR meta-73#T OR metaZ3#T OR ZZE 017 OR REIFN
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OR % %isritt OR T OR Hi%) OR U=(B#EHL OR meta-73#T OR metaZ#T OR ZZE 34T OR
RGN OR RGi454 OR &R OR Fi%))

China National Knowledge Infrastructure (CNKI), n = 255

SU=(REAEE+ A =R +IRKEASESE+FEZHARETTE) AND SU=(DE+IDEZIE+ILDHE
B+ IR MK+ B RS 1E+ AR BB+ T DR + T KR + & Bk SR+ 0 AILER '+ 62 0 1
IDALYE+ DR + 10D AAESE + 10 Al

Wanfang, n = 200

FHRAFEAEE + AI=F + RERAEE + FEHBE) * TH(DE + DRERIE + DHEIR
+ IEMEKIR + IDESEE + BARTIEK + IR + BIKER + BhKkRE + DALERI + DETE +
DAAESE + BRILPED AR + DAVEE + DIIEER£) * 280 (A + meta-2 47 + metaZ 47 +
ZZEDIT + RGN + RGOS + REF + §iF)
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Supplement 3 — PRISMA flow chart

| Identification of studies via databases and registers

Chinese databases

Records identified from non-

:§ n=3295
= Records identified from Chinase
§ databases
i n=T7E0
Records identified from registries
n=126
oy h J

Records screened
n=2528

v

n=334

Reports sought for retrieval

L

Screening

n=334

Reports assessed for eligibility

Identification of studies via other methods

Duplicate records removed
before screening by software in
non-Chinese databases
n=1327

Duplicates removed by software
in Chinese Databases
n=2326

Records identified from:
Servier Clinical Trals
Platform (n=11)

Records excluded
n=2194

Reports not retrieved
(n=0}

Reports sought for retrieval
n=11)

Reports not retrieved
(n=10}

Y

Reports excluded: n = 225
Wrong population (n = 77)
Wrong study design (n = 36)
Wrong intervention (n = 21)
SHIFT report (n= 19)
BEAUTIFUL report in =7)
EDIFY report (n = 2)
Duplicate {n = 59}

On-going (n = 4)

Reporis assessed for eligibility
n=11}

Reports excluded: n =11
Wrong population (n = 8)
EDIFY report (n = 1)

¥
Studies included in review
§ n=109
Studies included in the largest
E primary or secondary outcome *
meta-analysis
n=49

BEAUTIFUL report (n = 1}
SHIFT report (n = 1)

From. FPage MJ, McKenzie JE, Bossuyt PM, Boutron |, Hofimann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporiing systematic reviews. BMJ 2021,372:n71.
doi: 10.1136/bmj.n71. For more information, visit: hitp./fiww. prisma-statement.ora/

Figure 1 —- PRISMA flowchart.
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Supplement 4 - Risk of bias

Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)

0% 259, 50% 78%  100%

Blinding of outcome assessment (detection bias)

Incomplete outcome data (attrition bias)

Selective reporting (repaorting bias)

Other bias

B Lovw risk of bias [ Junclear risk of bias [l Hioh risk of bias

Figure 2 — Risk of bias graph.
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Supplement 5 - All-cause mortality
Main analyses

Ivabradine Control Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Ahdel-Salam 2015 1 20 1 23 0.0% 1.1461[0.08,17.22]
Adarmyan 2015 19 51 27 53 0.0% 0.73[0.47,1.14]
Aroutunoy 2008 2 12 2 12 0.0% 1.00 [0.17, 9.98]
Barilla 2016 2 30 4 28 0.0% 0.47 [0.09, 2.35]
BEAUTIFUL 2008 572 54749 547 A438 4959% 1.04[0.93,1.16] —
Cao 2019 4 41 12 41 0.0% 0.33[0.12, 098]
COMNSTATHE-DHF 2016 1 13 4 13 0.0% 0.251[0.03,1.95]
ECIFY 2017 3 44 i a4 0.0% 6.26 [0.33, 119.51]
He 20149 1 34 2 34 0.0% 0.50[0.05, 5.26]
Hu 2018 2 a5 ] a4 0.0% 0.401[0.08,1.98]
Mansour 2011 3 27 3 23 0.0% 0.85[0.19,3.82]
Moiseey 2011 2 26 4 23 0.0% 0.44 [0.09, 2.20]
MNguyen 2018 1 14 i ] 0.0% 1.20[0.06, 25.53]
Raja 2017 1 63 1 62 0.0% 0.98 [0.06, 15.29]
SHIFT 2010 03 3241 A52 3264 B01% 0.821[0.582,1.03] ——
Tarlovskaya 2011 3 8 i 10 0.0% 8.56 [0.51, 144 .86]
Tsutsui 20149 9 127 9 127 0.0% 1.001[0.41,2.44]
Tumasyan 2016 41 104 58 106 0.0% 0.71[0.53, 0.95]
Tumasyan 2017 24 53 30 ar 0.0% 0.86 [0.59, 1.26]
Tumasyan 2018 19 46 28 45 0.0% 0.66 [0.44,1.00]
Wang Gk 2020 1 36 1 36 0.0% 1.001[0.07,15.38]
Zhang 2020 i} 43 1 432 0.0% 0.331[0.01,7.78]
Total (95% CI) 8720 8702 100.0% 0.98 [0.86, 1.10] e
Total events 10745 1089

i 2 = . - - - R = I I I I
Heterogeneity: Tau®= 0.00; Chif= 237, dfi=1(P=012% F=58% 07 Ty 13 15

Testfor overall effect Z=0.40 (P = 0.69) Favours ivabradine Favours control

Figure 4 — Forest plot of the meta-analysis of all-cause mortality using random-effecs meta-analysis including only trials at
low risk of bias, except for for-profit bias. The meta-analysis showed no evidence of an difference between ivabradine versus
placebo.
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Cao 2019 4 41 12 41 0.0% 0.33[0.12 0.95]
COMNSTATHE-DHF 2016 1 13 4 13 0.0% 0.25[0.03,1.95]
EDIFY 2017 3 94 a a4 0.0% 6.26[0.33,119.51]
He 2018 1 34 2 34 00% 0.50[0.05, 5.26]
Hu 2018 2 84 5 84  0.0% 0.40[0.08,1.98]
Mansour 2011 3 7 3 23 00% 0.85[019, 387
Moiseey 2011 2 26 4 23 00% 0.44 [0.09,2.200
Mguyen 2018 1 14 i 5 00% 1.20[008 25483]
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SHIFT 2010 03 3241 552 3264 S0.0% 0.82[082,1.03] ——
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Tumasyan 2017 24 53 30 57 0.0% 0.8A [0.59, 1.26]

Tumasyan 2018 14 46 28 45 0.0% 0.6A [0.44,1.00

Wang Gk 2020 1 36 1 36 0.0% 1.00[007, 14.38]

Zhang 2020 ] 43 1 42 0.0% 0.33[001,7.78]

Total (95% Cl) 8720 8702 100.0%  0.98 [0.90, 1.06] S
Total events 1075 1098

Heterogeneity: Chi*= 237, df=1 (P=012); F=58%

1 1 1 1
Test for overall effect: Z= 0486 (F=0.47) 0.7 0.85 1.2 15
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Figure 5 — Forest plot of the meta-analysis of all-cause mortality using fixed-effect meta-analysis including only trials at low
risk of bias, except for for-profit bias. The meta-analysis showed no evidence of a difference between ivabradine versus placebo.
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He 2018 1 34 2 34 0.2% 0.50[0.05, 5.26] —
Hu 2018 2 84 5 84 0.4% 0.40[0.08,1.98] —
Mansour 2011 3 7 3 23 0.3% 0.85[019, 387 I —
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Mguyen 2018 1 14 i 5 01% 1.20[0.06, 25.53]
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Tsutsui 2019 9 127 9 127 0.7% 1.00[0.41,2.44] -
Tumasyan 2016 41 104 59 106 4.5% 0.71[0.53,0.949] -
Tumasyan 2017 24 53 30 57 2.2% 0.8A [0.59, 1.26] -T
Tumasyan 2018 14 46 28 45 2.2% 0.6A [0.44,1.00 -]
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Test for overall effect: £=1 .68 (F=0.09)

Figure 6 - Forest plot of the meta-analysis of all-cause mortality using fixed-effect meta-analysis. The meta-analysis showed no

evidence of a difference between ivabradine versus control (placebo or no intervention).
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COMNSTATHE-DHF 2016 1 13 4 13 0.3% 0.25[0.03,1.95] .

ECIFY 2017 3 44 i 84 01% 6.26 [0.33, 119.51] —

He 20149 1 34 2 34 0.2% 0.50[0.05, 5.26] -1

Hu 2018 2 a5 ] a4 04% 0.401[0.08,1.98] — 1

Wansour 2011 3 27 3 23 05% 0.851[0.19,3.82) T

Moiseey 2011 2 26 4 23 04% 0.44 [0.09, 2.20] ——— —

MNguyen 2018 1 14 i 5 01% 1.20[0.06, 25.53] —

Raja 2017 1 63 1 62 01% 0.98 [0.06, 15.39]

SHIFT 2010 03 3241 A52 3264 331% 0.821[0.582,1.03] L]

Tarlovskaya 2011 3 8 i 10 01% 8.56 [0.51, 144 .86] ]

Tsutsui 20149 9 127 9 127 1.4% 1.001[0.41,2.44]

Tumasyan 2016 41 104 58 106 104% 0.71[0.53, 0.95] -

Tumasyan 2017 24 53 30 57 B.E% 0.86 [0.59, 1.26] -r

Tumasyan 2018 19 46 28 45 5.8% 0.66 [0.44,1.00] -

Wang Gk 2020 1 36 1 3B 01% 1.001[0.07,15.38]

Zhang 2020 i} 43 1 42 01% 0.331[0.01,7.78] —_— T

Total (95% CI) 9647 9610 100.0% 0.88 [0.79, 0.98] ]
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i 2= . = - - E= I t t d
Heterogeneity: Tau®= 0.01; Chif= 2379, df= 21 (P=0.30); F=12% o0 o1 10 1000
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Figure 7 - Forest plot of the meta-analysis of all-cause mortality using random-effects meta-analysis. The meta-analysis showed
evidence of a beneficial effect of ivabradine versus control (placebo or no intervention).
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Figure 8 - Trial Sequential Analysis graph of all-cause mortality. Trial Sequential Analysis showed that we had enough
information to reject a relative risk reduction of 15% or more by ivabradine versus control (placebo or no intervention). The
cumulative z-curve (the blue line) breaches the boundary of futility and the required information size. Pc: prevalence in control

group; RRR: relative risk ratio.
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Sensitivity analyses

Ivabradine Control Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Ahdel-Salam 2014 1 20 1 23 01% 1.15[0.08,17.22)
Adarmyan 2015 14 51 T 53 2.0% 073047 1.14)] T
Arautunoy 2008 2 12 2 12 0.2% 1.00[017, 5.98] E—
Barilla 2016 2 el 4 28 0.3% 0.47 [0.09, 2.358] S E—
BEALUTIFLIL 2008 A72 54749 547 5438 416% 1.04 [0.93,1.18] ]
Cao 20149 4 41 12 1 0.89% 0.33[012, 0948 S —
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EDIFY 2017 3 95 i 84 0.0% B.20[0.32,118.27] +
He 2018 1 34 2 34 0.2% 0.50[0.05, 5.26]
Hu 2018 2 85 5 84 0.4% 0.40[0.08,1.98] e —
Mansour 2011 3 el 3 23 0.3% 077 [017, 3.458] I E—
Moiseay 2011 2 26 4 23 0.3% 0.44 [0.09, 2.20] I E—
Mguyen 2018 1 14 i ] 01% 1.20[0.06, 25.53]
Raja 2017 1 g3 1 g2 01% 0838[0.06,145.39]
SHIFT 2010 a03 3268 578 3280 437% 0.88[0.79, 098] L
Tarlavskaya 2011 3 a8 ] 10 0.0% 8.56[0.51,144.86] *
Tsutsui 2014 g 127 g 1zr 0.7% 1.00([0.41,2.44] B —
Tumasyan 2016 41 104 59 106 4.4% 0.71[0.53, 0.949] -
Tumasyan 2017 24 53 il a7 2.2% 0.86 [0.59, 1.26] -
Tumasyan 2018 14 L1 28 45 21% 0.66 [0.44,1.00] —
Wang Gk 2020 1 36 1 36 01% 1.00[0.07, 14.38]
Zhang 2020 a 43 1 42 0.1% 0.33[0.01, 7.78]
Total (95% Cl) 9678 9636 100.0%  0.92 [0.86, 0.99] L
Total events 1214 1318

H¥s - —_ —_ SR = 1 1 1 ]
Heterogeneity; Chi*= 2448, df= 21 (P =027}, F=14% 'EI.E|1 Df1 1-0 1DE|'
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Figure 9 - Forest plot of the sensitivity analysis of all-cause mortality using best- compared with worst-case scenario.
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Figure 10 - Forest plot of the sensitivity analysis of all-cause mortality using worst- compared with best-case scenario.
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Figure 11 — Forest plot of the sensitivity analysis of all-cause mortality removing the BEAUTIFUL trial.
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Figure 12 — Forest plot of the sensitivity analysis of all-cause mortality removing the SHIFT trial.
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Subgroup analyses
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Figure 13 — Forest plot of the subgroup analyses of trials randomising participants with a heart rate at or above 70 beats per
minute compared to trials randomising participants with heart rate below 70 beats per minute on all-cause mortality.
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Figure 14 - Forest plot of the subgroup analyses of trials administering ivabradine at or above median duration (182.64 days)
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Figure 15 - Forest plot of the subgroup analyses of trials administering ivabradine at or above median daily dose (12.7 mg)
compared to trials administering ivabradine below median daily dose on all-cause mortality.
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Figure 16 — Funnel plot of the analyses of all-cause mortality. The funnel plot did not indicate small study bias.
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Figure 17 - Forest plot of the meta-analysis of serious adverse events using fixed-effect meta-analysis. The meta-analysis
showed evidence of a beneficial effect of ivabradine versus control (placebo or no intervention).
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Figure 18 — Forest plot of the meta-analysis of serious adverse events using random-effects meta-analysis. The meta-analysis
showed evidence of a beneficial effect of ivabradine versus control (placebo or no intervention).
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Sensitivity analyses
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Figure 19 - Forest plot of the sensitivity analysis of serious adverse events using best- compared with worst-case scenario.
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Figure 20 - Forest plot of the sensitivity analysis of serious adverse events using worst- compared with best-case scenario.
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Figure 21 — Forest plot of the sensitivity analysis of serious adverse events removing the BEAUTIFUL trial.
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Figure 22 — Forest plot of the sensitivity analysis of serious adverse events removing the SHIFT trial.
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Subgroup analyses
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Tumasyan 2018 28 45 38 45 1.1% 0.72[0.489, 0494] -
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Total (95% Cl) 9470 9408 100.0%  0.92[0.88, 0.95] |
Total events 3236 3519

e T — _ _ E— | ; )
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Figure 23 - Forest plot of the subgroup analyses of trials randomising participants with a heart rate at or above 70 beats per
minute compared to trials randomising participants with heart rate below 70 beats per minute on all-cause mortality.
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Test for averall effect Z=4.89 (F = 0.00001)
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Figure 24 - Forest plot of the subgroup analyses of trials administering ivabradine at or above median duration (182.64 days)
compared to trials administering ivabradine below median duration on serious adverse events.
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Figure 25 - Forest plot of the subgroup analyses of trials administering ivabradine at or above median daily dose (12.36 mg)
compared to trials administering ivabradine below median daily dose on serious adverse events.
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Figure 26 — Funnel plot of the analysis of serious adverse events. The funnel plot did not indicate small study bias.
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Supplement 7 - Quality of life
Main analyses for trials using Kansas City Cardiomyopathy Questionnaire (KCCQ)

Ivabradine Control Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
2.47.1 KCCQ change score
SHIFT 2010 6.7 17.3 842 43 167 838 94.5% 240100.77,4.03]
Subtotal (95% CI) 842 830 94.5% 240 [0.77, 4.03] *

Heterogeneity: Mot applicable
Testfor overall effect: Z=2 85 (P =0.004)

2.47.2 KCCQ mean score

Sallam 2016 a0 14 a0 B8 20 50 55% 12.00([5.23,18.77] -
Subtotal {95% CI) 50 50 5.5% 12.00[5.23,18.77] &
Heterogeneity: Mat applicahle

Test for overall effect: 7= 3.48 (P = 0.0004)

Total {95% CI) 892 889 100.0% 2.92 [1.34, 4.50] "
Heterogeneity: Chi :.T.31,df:1 (P =0.007) F=86% T 20 D P o0
Test for overall effect: Z= 363 (P = 0.0003) Favours contrel  Favours ivabradine

Testfor subaroup differences: Chi*=7.31, df=1 (P =0.007), F= 86.3%

Figure 27 — Forest plot of the meta-analysis of quality of life from trials using the KCCQ using fixed-effect meta-analysis. The
meta-analysis showed evidence of a beneficial effect of ivabradine.

Ivabradine Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
2471 KCCQ change score
SHIFT 2010 67 173 B42 43 167 B39 A61% 240([0.77, 4.03]
Subtotal (95% CI) 842 830 56.1% 2.40 [0.77,4.03] "

Heterageneity: kot applicable
Testfor averall effect: 2= 2.89 (P = 0.004)

2.47.2 KCCQ mean score

Sallam 2016 g0 14 50 B8 20 50 439% 12.00[5.23,18.77] L
Subtotal (95% CI) 50 50 43.9% 12.00[5.23,18.77] L 2
Heterogeneity: Mot applicable

Testfor overall effect: 7= 3.48 (P = 0.0005)

Total (95% CI) 892 889 100.0% 6.61[-2.72, 15.95] 1‘

Heterogeneity: Tau®= 39.78; Chi=7.31, df= 1 (P = 0.007) F= 86% ' t 1 t {
Testf lleffect; 2= 1.38 (P=0.16 -100 50 0 50 10o
estioroverall efiect Z=1.39 (F = 0.16) Favours control  Favours ivabrading

Testfor subaroup differences: Chi*=7.31, df=1 (P = 0.007), F= 86.3%

Figure 28 — Forest plot of the meta-analysis of quality of life from trials using the Kansas City Cardiomyopathy
Questionnaire (KCCQ) using random-effects meta-analysis. The meta-analysis showed no evidence of a difference between
ivabradine and control.
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Sensitivity analyses for trials using KCCQ.

vabradine Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean 5D Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
2,481 KCCQ change score
SHIFT 2010 185 21.22 1129 48 2049 1153 B84.0% 1070([8.98 12432 .
Subtotal (95% CI) 1129 1153  94.0% 10.70 [8.98,12.42] [}

Heterogeneity: Mot applicable
Testfor overall effect £=12.22 (P = 0.00001)
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Testfor overall effect: 2= 3.48 (P = 0.0005)

Total (95% CI) 1179 1203 100.0% 10.78 [9.12, 12.44] ]

Heterogeneity, Chif= 0.13, df= 1 (P = 0.72); F= 0% : : : |
-100 -50 0 50 100

Testifor overall efiect Z=12.70 (P = 0.00001) Favour habradine | Favours control

Testfor subgroup differences: Chi*= 013, df=1 (P=072), F=0%

Figure 29 — Forest plot of the sensitivity analysis of quality of life (KCCQ) using best- compared with worst-case scenario.

Ivabradine Control Mean Difference Mean Difference
Study or Subgroup  Mean S0 Total Mean S0 Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
2.49.1 KCCQ change score
SHIFT 2010 21 2122 1129 134 2059 1153 94.0% -11.30[13.02,-9.598] .
Subtotal (95% CI) 1129 1153  94.0% -11.30[-13.02, -9.58] []

Heterogeneity: Mot applicahle
Testfor averall effect: 2= 1291 (P < 0.00001)

2.49.2 KCCQ mean score

Sallam 2016 80 14 50 53 20 50  B.0% 12.00[5.23,18.77] -

Subtotal (95% CI) 50 50 6.0%  12.00 [5.23,18.77] &

Heterogeneity: Mot applicahle

Testfor overall effect: Z=3.48 (P = 0.0005)

Total {95% CI) 1179 1203 100.0% -9.89[-11.56, -8.23] t

Heterogeneity: Chi : 4274, df=1 (P =0.00001), F=98% '-1IJU —5'0 b 5'0 'IUU'
Testfor overall effect: Z= 11 66 (P =< 0.00001) Favours ivabradine Favours control

Testfor subgroup differences: Chi®=42.79, df=1 (P = 0.00001}, F=97.7%

Figure 30 — Forest plot of the sensitivity analysis of quality of life (MLWHFQ) using worst- compared with best-case
scenario.
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Subgroup analyses for trials using the KCCQ

Ivabradine Control Mean Difference Mean Difference
Study or Subgroup MWean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
2.56.1 KCCQ at or above median duration
SHIFT 2010 67 17.3 842 43 167 838 545% 2401[0.77,4.03]
Subtotal (95% CI) 842 830  94.5% 2.40 [0.77, 4.03] *

Heterogeneity: Mot applicable
Test for overall effect: Z= 288 (P = 0.004;

2.56.2 KCCQ below median duration

Sallam 2016 a0 14 50 B8 20 50 55% 12.00([5.23,18.77] -
Subtotal (95% CI) 50 50 5.5% 12.00[5.23,18.77] &
Heterogeneity: Mat applicahle

Testfor overall effect: 7= 3.48 (P = 0.0005)

Total {95% CI) 892 889 100.0% 2.92 [1.34, 4.50] "
Heterogeneity: Chi :.?.31,df:1 (P=0.007) F=86% T 20 D P o0
Testfor averall effect 2= 363 (P = 0.0003) Favours contral  Favours ivabradine

Testfor subaroup differences: Chif=7.31, df=1 (P =0.007), F= 86.3%

Figure 31 — Forest plot of the subgroup analyses of trials administering ivabradine at or above median duration (90.66 days)
compared to trials administering ivabradine below median duration on quality of life using the KCCQ.
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Main analyses for trials using Minnesota Living With Heart Failure Questionnaire (MLWHFQ)

Ivabradine Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
2.50.1 MLWHFQ mean score
Abdel-Salam 2015 464 7.3 20 517 BE 23 B8% -530[8.48,-1.17

Sarullo 2010 31.2 26 30 375 14 30 46.3%  -6.30[7.45-5.15] -
Zeng FC 2019 2744 426 33 321 479 32 239% 477 [-6.98,-2.56] —
Subtotal (95% CI) 83 85 T9.0% -593[-6.93, -4.94] . 2

Heterogeneity: Tau® = 0.00; Chi®=1.55, df= 2 (P = 0.46), F=0%
Testfor overall effect: £=11.72 (F = 0.00001)

2.50.2 MLWHFQ change score

Mansour 2011 123 33 30 -87 52 23 M.0% -360[6.03,-1.17] —

Subtotal (95% CI) 30 23 21.0% -3.60[-6.03,-1.17] e

Heterageneity: Mot applicable

Testfor averall effect: 2= 2.90 (P = 0.004)

Total (95% CI) 113 108 100.0% -5.28 [-6.60, -3.96] L

Heterogeneity: Tau®= 0.64; Chi®= 4.58, df= 3 (P = 0.21); F= 35% _150 55 i é 150
Testfor overall effect: Z=7.82 (P = 0.00001) Favours ivabradine Favours control

Testfor subaroup differences: Chi*= 3.04, df=1 (P=0.08), F=67.1%

Figure 32 — Forest plot of the meta-analysis of quality of life from trials using the MLWHFQ using random-effects meta-
analysis. The meta-analysis showed no evidence of a difference between ivabradine and control.

vabradine Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
2.50.1 MLWHFQ mean score
Ahdel-Salam 2015 464 7.3 20 517 66 23 48% -530[9.48 1137

Sarullo 2010 M2 26 30 IT5 1.9 30 BIEW -B.I0[T.45-514] . 3
Zeng FC 2019 2744 426 33 3221 479 32 17.3% -4.77 [6.98,-2.56] —
Subtotal (95% CI) 83 85 B57% -5.93[6.93, 4.94] &

Heterogeneity, Chi®=1.59, df= 2 (P=046);, F=0%
Testfor overall effect: Z=11.72 (P = 0.00001)

2.50.2 MLWHFQ change score

Mansour 2011 -12.3 33 i -87 a8z 23 143% -3.60[6.03,-1.17] —
Subtotal {95% CI) 30 23 14.3% -3.60[-6.03,-1.17] e
Heterogeneity, Mot applicable

Testfor overall effect: £= 290 (P = 0.004)

Total (95% CI) 113 108 100.0% -5.60[-6.52, 4.68] L
Heterogeneity: Chi*= 458, df= 3 (P=0.21); F=35% -1=D I5 p é 1=D
Testfor overall effect Z=11.95 (F = 0.00001) Favours ivabradine Favours contral

Test for subaroup differences: Chif= 3.04, df=1 (P=0.08), F=671%

Figure 33 — Forest plot of the meta-analysis of quality of life from trials using the MLWHFQ using fixed-effect meta-analysis.
The meta-analysis showed evidence of a beneficial effect of ivabradine.
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Figure 34 — Trial Sequential Analysis graph of quality of life from trials using the MLWHFQ. Trial Sequential Analysis
showed that we had enough information to detect a mean difference of -5.60 points of ivabradine versus control (placebo or no
intervention). The cumulative z-curve (the blue line) breached the boundary of benefit. MD: mean difference (SD/2 from the control

group).
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Sensitivity analyses of quality of life from trials using the MLWHFQ.

Ivabradine Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
2.51.1 MLWHFQ mean score
Abdel-Salam 2015 464 7.3 20 517 BE 23 B8% -530[8.48,-1.17

Sarullo 2010 31.2 26 30 375 14 30 46.3%  -6.30[7.45-5.15] -
Zeng FC 2019 2744 426 33 321 479 32 239% 477 [-6.98,-2.56] —
Subtotal (95% CI) 83 85 T9.0% -593[-6.93, -4.94] &

Heterogeneity: Tau® = 0.00; Chi®=1.55, df= 2 (P = 0.46), F=0%
Testfor overall effect: £=11.72 (F = 0.00001)

2.51.2 MLWHFQ change score

Mansour 2011 123 33 30 -87 52 23 M.0% -360[6.03,-1.17] e

Subtotal (95% CI) 30 23 21.0% -3.60[-6.03,-1.17] il

Heterageneity: Mot applicable

Testfor averall effect: 2= 2.90 (P = 0.004)

Total (95% CI) 113 108 100.0% -5.28 [-6.60, -3.96] <

Heterogeneity: Tau®= 0.64; Chi®= 4.58, df= 3 (P = 0.21); F= 35% _150 55 i % 150
Testfor overall effect: Z=7.82 (P = 0.00001) Favours ivabradine Favours control

Testfor subaroup differences: Chi*= 3.04, df=1 (P=0.08), F=67.1%

Figure 35 — Forest plot of the sensitivity analysis of quality of life (MLWHFQ) using best- compared with worst-case
scenario.
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2.52.2 MLWHFQ change score

Mansour 2011 -123 33 o -8y7 52 23 21.0% -3B0[6.03,-1.17] —

Subtotal (95% CI) 30 23 21.0% -3.60 [-6.03, -1.17] -

Heterogeneity: Nat applicable

Testfor overall effect: 7= 2.80 (P = 0.004)

Total {95% CI) 113 108 100.0% -5.28 [-6.60, -3.96] s o

Heterogeneity: Tau®= 0.64; Chi®=4.58 df=3 (P =021}, "= 35% _150 % b :ij 150
Testior overall effect Z=7.82 (F < 0.00007) Favours ivabradine Favours control

Testfor subagroup differences: Chi*= 3.04, df=1 (P =0.08), F=671%

Figure 36 — Forest plot of the sensitivity analysis of quality of life (MLWHFQ) using worst- compared with best-case
scenario.
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Subgroup analyses of quality of life from trials using the MLWHFQ

Ivabradine Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
2.53.3 at or above 70 beats per minute
Mansour 2011 23 33 30 87 52 23 3M4%  -360[603,-1.17] —a—
Sarullo 2010 M2 26 30 3TE 1.9 30 533%  -6.30[7.45 -5.14] -
Subtotal (95% CI) &0 53  84.6% 517 [7.78,-2.56] -

Heterogeneity: Tau®= 2.70; Chi®= 3.87, df=1 (P=0.09); F=74%
Testfor overall effect: £= 3.88 (F = 0.0001;

2.53.4 below 70 beats per minute

Abdel-Salam 2014 464 7.3 20 517 6E 23 154%  -5.30[9.48 117 e —
Subtotal (95% CI) 20 23 154% -530[-9.48,-1.12] -~
Heterogeneity: Mot applicable

Test for overall effect 2= 248 (P = 0.01}

Total (95% CI) 80 76 100.0% -5.30[-7.17,-3.43] S
Heterogeneity: Tau®=1.36, Chi®= 3.92, df=2 (P=0.14); F= 49% _150 _:5 b % 150
Testfor overall effect: £= 556 (P = 0.00001) Favours ivabradine Favours control

Test for subgroup differences: Chi*=0.00, df=1 (P = 0.96), *= 0%

Figure 37 - Forest plot of the subgroup analyses of trials randomising participants with a heart rate at or above 70 beats per
minute compared trials randomising participants with heart rate below 70 beats per minute on quality of life using the

MLWHFQ.
Ivabradine Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
2.54.3 at or above median duration
Mansour 2011 -123 33 o -8y7 a2 23 382% -360[6.03,-1.17] —a—
Subtotal (95% CI) 30 23 39.2% -3.60[-6.03,-1.17] e

Heterogeneity: Not applicable
Testfor overall effect: 2= 2.90 (P = 0.004)

2.54.4 below median duration

Ahdel-Salam 2015 464 7.3 200 517 66 23 132%  -530[8.48,-1.17] I
Zeng FC 20149 2744 426 33 321 479 32 47 E%  -4FT[E.A8 -2.66] ——
Subtotal (95% CI) 53 55 60.8% -4.89[-6.84,-2.93] -

Heterogeneity: Tau® = 0.00; Chi®= 0.05, df=1 (P =0.83), F=0%
Testfor overall effect: Z= 4.91 (F = 0.00001)

Total {95% CI) a3 78 100.0% -4.38[-5.90, -2.86] -
Heterogeneity: Tau®=0.00; Chi*= 070, df=2 (P =0.70); F= 0% _150 Ej B :IS 1=D
Testforoverall effect: Z= 4564 (P = 0.000071) Favours ivabradine Favours control

Testfor subagroup differences: Chi*= 0.65, df=1 (P =042}, F=0%

Figure 38 — Forest plot of the subgroup analyses of trials administering ivabradine at or above median duration (90.66 days)
compared to trials administering ivabradine below median duration on quality of life using the MLWHFQ.
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Supplement 8 - Cardiovascular mortality
Main analyses

Ivabradine Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Ahdel-Salam 20145 1 20 1 23 0.0% 1.14[0.08,17.23]
BEALTIFLIL 2008 469 4479 435 5438 491% 1.07[0.94,1.21]
Cao 2014 4 41 12 41 0.0% 0.33[012, 0.94]
EDIFY 2017 2 94 i a4 0.0% 4.47[0.22,91.88]
Hu 2018 1 eha) 4 a4 0.0% 0.25[0.03, 2.16]
Wansour 2011 2 7 3 23 0.0% 057 [010, 3.11]
Moiseev 2011 2 26 4 23 0.0% 0.44[0.04, 2.20]
Raja 2017 1 53 i B2 0.0% 295012, 71.13]
SHIFT 2010 449 3241 491 3264 50.9% 0.92[0.82 1.04] —
Tarlawskaya 2011 2 a i 10 0.0% B.11[0.33, 111.71]
Tsutsui 2019 7127 8 127 0.0% 0.88[0.33, 2.34]
Wang Gk 2020 1 36 1 36 0.0% 1.00[0.07, 15.38]
Wang @ 2017 1 56 1 ar 0.0% 1.02 [0.07, 14.88]
Wang R 2017 i 349 3 38 0.0% 014001, 2.68]
Zhang 2020 ] 43 1 42 0.0% 0.33[0.01, 7.78]
Total (95% CI) 8720 8702 100.0% 0.99 [0.86, 1.15] -l
Total events 918 426
Heterogeneity: Tau®=0.01; Chi*= 2.92, df=1 (P=0.09); = 66% f

J J J
Test for overall effect Z=0.12 (P = 0.91) 05 07 15 g

Favours ivabradine Favours control

Figure 39 — Forest plot of the meta-analysis of cardiovascular mortality using random-effects meta-analysis including only
trials at low risk of bias. The meta-analysis showed no evidence of a difference between ivabradine versus control (placebo or no

intervention).
Ivabradine Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl
Abdel-Salam 2015 1 20 1 23 0.0% 115008 17.22]
BEAUTIFIIL 2008 469 54743 435 8438 47.i% 1.07 [0.94,1.21] -l
Cao 2019 4 41 12 41 0.0% 0.33[0.12, 098]
EDIFY 2017 2 44 a a4 0.0% 447022 91.88]
Hu 2018 1 a5 4 a4 0.0% 0.25[0.03, 2.16]
Manzour 2011 2 27 3 23 0.0% 0.87 (010, 3.11]
Maizeaw 2011 2 26 4 23 0.0% 0.44 [0.08, 2.20]
Raja 2017 1 63 a 62 00% 295[012 7113
SHIFT 2010 449 3241 491 3264 52.89% 0.92[0.82 1.04] —
Tatlovskaya 2011 2 a a 10 0.0% 6.11[0.33, 111.71]
Tsutsui 20149 E i a 17 0.0% 0.88[0.33, 2.34]
Wang Gk 2020 1 36 1 36 0.0% 1.00[0.07, 15.38]
Wiang G 2017 1 a6 1 a7 0.0% 1.02[0.07 1588
Wiang R 2017 1] 38 3 34 0.0% 014 [0.01, 2.68]
Zhang 2020 1] 43 1 42 0.0% 0.33[0.01, 7.78]
Total {95% Cl) 8720 8702 100.0% 0.99 [0.91, 1.08] <&
Total events 918 926
Hetarogeneity: Chi®= 2.92 df=1 (P = 0.049); F= 66% f

05 07 '
(4]

Testfor overall effect Z=10.20 (P=0.84) Favours ivabradine Favours control

Figure 40 — Forest plot of the meta-analysis of cardiovascular mortality using fixed-effect meta-analysis including only trials
at low risk of bias. The meta-analysis showed no evidence of a difference between ivabradine versus control (placebo or no
intervention).
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vabradine Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI N-H, Fixed, 95% CI
Abdel-Salam 2015 1 20 1 23 01% 115008 17.22] L
BEAUTIFIUL 2008 469 54749 435 5438 45.1% 1.07 [0.94,1.21]
Caon 2019 4 41 12 41 1.2% 0330012, 0.958]
EDIFY 2017 2 94 a a4 01% 447022 91.89]
Hu 2018 1 a5 4 a4 0.4% 0.25[0.03, 2.16]
Mansour 2011 2 27 3 23 0.3% 0.ay 010, 3.11]
Moiseey 2011 2 26 4 23 0.4% 0.44 [0.09, 2.20] —
Raja 2017 1 63 a G2 01%  2895[012 7113
SHIFT 2010 449 3241 491 3264 A0.6% 0.92[0.82 1.04] |
Tarlowskaya 2011 2 a a 10 0.0% B.11[0.33,111.71] *
Tsutsui 2019 E. i a 127 0.8% 0.88[0.33, 2.34] T
Wiang Gk 2020 1 36 1 36 01% 1.00[0.07 15.38]
Wang @ 2017 1 a6 1 ar 01% 1.02[0.07, 15.88]
Wiang R 2017 1] kL] 3 kL] 0.4% 014001, 2.68 +
Fhang 2020 1] 43 1 42 0.2% 0.33[0.01, 7.78]
Total {95% Cl) 9385 9353 100.0% 0.98 [0.90, 1.06] [|
Total events 942 964
Heterogeneity: Chi*=15.07, df= 14 (P=037), F= 7% IEI o 051 1ID 1E|E|I

Testfor overall effect 2= 055 (F = 0.68)

Fawvours ivabradine Favours control

Figure 41 — Forest plot of the meta-analysis of cardiovascular mortality using fixed-effect meta-analysis. The meta-analysis
showed no evidence of a difference between ivabradine versus control (placebo or no intervention).

vabradine Control Risk Ratio Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Ahdel-Salam 20145 1 20 1 23 0.2% 114008, 17.23] L
BEAUTIFUL 2008 469 5479 435 5438 461% 1.07[0.94,1.21]
Cao 2014 4 41 12 41 1.3% 0.33[012, 0.94]
EDIFyY 2017 2 44 a g4 0.2% 4.47[0.22, 91.88]
Hu 2018 1 8h 4 a4 0.3% 0.25[0.03, 2.16]
Mansaur 2011 2 a7 3 23 0.5% 0.57[0.10, 3.11] —
Waiseew 2011 2 26 4 23 0.5% 0.44[0.049, 2.20] —
Fajs 2017 1 63 a G2 0.1% 24951012, 71.13]
SHIFT 2010 449 3241 491 3764 48.6% 0.92[0.82, 1.04] ]
Tarlawskaya 2011 2 a a 10 0.2% B.11[0.33, 111.71] *
Tsutsui 2019 71T 8 127 1.4% 0.88[0.33, 2.34] A E—
Wang Gk 2020 1 36 1 36 0.2% 1.00[0.07, 15.38]
Wang @ 2017 1 56 1 ar 0.2% 1.02 [0.07, 14.88]
Wang R 2017 a 349 3 38 0.2% 0.14[0.01, 2.68] +
Fhang 2020 ] 43 1 42 0.1% 0.33[0.01, 7.78]
Total (95% CI) 9385 9353 100.0% 0.97 [0.86, 1.09] L
Tatal events 442 Y64

Hs 2 — - 2= — —_ LR = ! J ] |
Heterogeneity: Tau®=0.00; Chi*=15.07, df=14{F=037), F=7% 'D.D1 0!1 1'D 1DD'

Testfor overall effect: £=0.96 (P = 0.58)

Favours ivabradine Favours control

Figure 42 - Forest plot of the meta-analysis of cardiovascular mortality using random-effects meta-analysis. The meta-analysis
showed no evidence of a difference between ivabradine versus control (placebo or no intervention).
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Figure 43 - Trial Sequential Analysis graph of cardiovascular mortality. Trial Sequential Analysis showed that we had enough
information to reject a relative risk reduction of 15% or more by ivabradine versus control (placebo or no intervention). The
cumulative z-curve (the blue line) breaches the boundary of futility and the required information size. Pc: prevalence in control
group; RRR: relative risk ratio.
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Sensitivity analyses

vabradine Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Abdel-Salam 2015 1 20 1 3 01%  1.15([0.08,17.22] L
EEAUTIFUUL 2008 469 5479 435 5438 438% 1.07 [0.94,1.21]
Cao 20149 4 41 12 41 1.2% 0.33[0.12 0.95]
EDIFY 2017 2 95 0 a4 01%  4.43[0.22 9053]
Hu 2018 1 a5 4 a4 0.4% 0.25[0.03, 2.16]
Mansour 2011 2 30 3 23 0.3% 0.51 [0.08, 2.81] — T
Moiseew 2011 2 26 4 3 0.4% 0.44 [0.09, 2.20] e —
Raja 2017 1 B3 0 B2 0% 2850012 7113
SHIFT 2010 449 3268 517 3290 51.7% 0.87 [0.78, 0.98] |
Tarlovskaya 2011 2 8 0 10 0.0% B.11[0.33, 111.71] *
Teutsui 20149 7127 g 127 0.8% 0.88[0.33, 2.34] e
Wang G 2020 1 36 1 36 01% 1.00[0.07,15.38]
Wang @ 2017 1 B0 4 B0 0.4% 0.251[0.03 2.17]
Wang RM 2017 ] 39 3 39 0.4% 0.14[0.01, 2.68) +
Zhang 2020 0 43 1 42 0.2% 0.33[0.01,7.78]
Total (95% CI) 9420 9382 100.0%  0.95[0.87,1.03] [
Total events 942 953
Heterageneity, Chi*=18.76, df=14 (P=017), F= 25% ID o1 051 1ID mul

Testfor overall effect Z=1.25 (P =0.21) Favours ivabradine Favours control

Figure 44 - Forest plot of the sensitivity analysis of cardiovascular mortality using best- compared with worst-case scenario.

Ivabradine Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Ahdel-Salam 2015 1 20 1 23 01%  1.15([0.08, 17.22] L
BEAUTIFIUL 2008 469 54749 435 5438 451% 1.07 [0.94, 1.21]
Cao 2019 4 41 12 41 1.2% 0.33[0.12, 0.95]
EDIFY 2017 3 45 0 a4 01% B.20[0.32,118.27] +
Hu 2018 1 85 4 a4 0.4% 0.25[0.03, 2.16]
Mansour 2011 5 30 3 3 0.4% 1.28[0.34, 4.80] A
Moiseey 2011 2 26 4 23 0.4% 0.44[0.08, 2.20] e — —
Raja 2017 1 63 0 62 D1%  285[012,71.13]
SHIFT 2010 476 3268 491 3290 506% 0.98[0.87,1.10] |
Tarlovskaya 2011 2 ] 0 10 0.0% 6.11[0.33 111.71] +
Tsutsui 2019 7127 8 127 0.8% 0.88[0.33, 2.34] e
Wang GK 2020 1 36 1 36 01% 1.00([0.07,15.38]
Wang @ 2017 5 G0 1 G0 01% 5.00([0.60,41.53]
Wang RM 2017 0 39 3 39 0.4% 014001, 2.68) +
Zhang 2020 0 43 1 42 0.2% 0.33[0.01, 7.78]
Total (95% CI) 9420 9382 100.0%  1.01[0.93,1.10] {
Total events qrv 964
Heterogeneity: Chi*=16.08, df=14 (P=031); F=13% =D 0 051 150 1DD=

Testfor overall effect Z=10.28 (P=078) Favours ivabradine Favours control

Figure 45 — Forest plot of the sensitivity analysis of cardiovascular mortality using worst compared with best-case scenario.
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vabradine Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI N-H, Fixed, 95% CI
Abdel-Salam 2015 1 20 1 23 0.2% 115008 17.22]
BEAUTIFIUL 2008 469 54749 435 5438 0.0% 1.07 [0.94,1.21]
Caon 2019 4 41 12 41 2.3% 0330012, 0.958]
EDIFY 2017 2 94 a a4 01% 447022 91.89]
Hu 2018 1 a5 4 a4 0.8% 0.25[0.03, 2.16]
Mansour 2011 2 27 3 23 0.6% 0.ay 010, 3.11]
Moiseey 2011 2 26 4 23 0.8% 0.44 [0.09, 2.20] —
Raja 2017 1 63 a G2 01%  2895[012 7113
SHIFT 2010 449 3241 491 3264 92.3% 0.92[0.82 1.04] .
Tarlowskaya 2011 2 a a 10 01% B.11[0.33,111.71] *
Tsutsui 2019 E. i a 127 1.5% 0.88[0.33, 2.34] T
Wiang Gk 2020 1 36 1 36 0.2% 1.00[0.07 15.38]
Wang @ 2017 1 a6 1 ar 0.2% 1.02[0.07, 15.88]
Wiang R 2017 1] kL] 3 kL] 0.7% 014001, 2.68 +
Fhang 2020 1] 43 1 42 0.3% 0.33[0.01, 7.78]
Total {95% Cl) 3906 3915 100.0% 0.90 [0.80, 1.01] #
Total events 473 h24
Heterogeneity: Chi®=11.26 df=13 (P =059 F= 0% I t f |
Testfor averall effect Z=1.81 {F=0.07) 0.0 Fa'-;nuE;i'\-'abradine Favours c01n2rnl 100
Figure 46 — Forest plot of the sensitivity analysis of cardiovascular mortality removing the BEAUTIFUL trial.
Ivabradine Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl N-H, Fixed, 95% C|
Abdel-Salam 2015 1 20 1 23 0.2% 115008 17.22] '
BEAUTIFIIL 2008 469 54743 435 4438 91.4% 1.07 [0.94,1.21] -
Cao 2019 4 41 12 41 2.5% 0.33[0.12, 098] R
EDIFY 2017 2 44 a a4 01% 447022 91.88]
Hu 2018 1 a5 4 a4 0.8% 0.25[0.03, 2.16]
Manzour 2011 2 27 3 23 0.7 % 0.87 (010, 3.11] —
Maizeaw 2011 2 26 4 23 0.9% 0.44 [0.08, 2.20] —
Raja 2017 1 63 a 62 01%  295[012 7113
SHIFT 2010 449 3241 491 3264 0.0% 0.92[0.82 1.04]
Tatlovskaya 2011 2 a a 10 01% 6.11[0.33, 111.71] +
Tsutsui 20149 E i a 17 1.7% 0.88[0.33, 2.34] .
Wang Gk 2020 1 36 1 36 0.2% 1.00[0.07,15.38]
Wiang G 2017 1 a6 1 a7 0.2% 1.02[0.07 1588
Wiang R 2017 1] 38 3 34 0.7% 014001, 2.68 +
Zhang 2020 1] 43 1 42 0.3% 0.33[0.01, 7.78]
Total {95% Cl) 6144 6089 100.0% 1.03 [0.92, 1.17] [
Total events 483 473
Hetarogeneity: Chi*=1316, df=13{P=044) F=1% T 0 10 o0

Testfor overall effect £=0.54 (F=0.59)

Favours ivabradine Favours control

Figure 47 — Forest plot of the sensitivity analysis of cardiovascular mortality removing the SHIFT trial.
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Figure 48 — Funnel plot of the analysis of cardiovascular mortality. The funnel plot did not indicate small study bias.
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Supplement 9 - Myocardial infarction
Main analyses

vabradine Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI N-H, Fixed, 95% CI
Babushkina 2020 1] a6 3 a3 0.0% 014 [0.01, 2.56]
BEAUTIFIUL 2008 a1 5477 88 5430 E2.2% 0.92[0.65,1.25]
EDIFY 2017 2 44 a a4 0.0% 4.47[0.22 91.88]
Liuw™ 2020 4 61 g 61 0.0% 0.80[0.23, 2.94]
Maizeaw 2011 2 26 3 23 0.0% 0880011, 3.23]
SHIFT 2010 G2 3232 a4 360 37.8% 1.16[0.81, 1.66] -
Tarlowskaya 2011 2 a a 10 0.0% B.11[0.33,111.71]
Tsutsui 2019 2127 1 127 00% 200[018 21.78]
Tsutsui myg 2016 1] 40 1 | 0.0% 018001, 4.21]
Total {95% Cl) g709 8690 100.0% 1.01 [0.80, 1.27] L 2
Total events 144 142
Heterogeneity, Chif= 089, df =1 (P=034); F=0% -D_m Df1 1'D 1EIEI'

Testfor overall effect Z=0.11 (F=082) Favours ivabradine Favours control

Figure 49 — Forest plot of the meta-analysis of myocardial infarction using fixed-effect meta-analysis including only trial
results at low risk of bias. The meta-analysis showed no evidence of a difference between ivabradine versus control (placebo or no

intervention).
Ivabradine Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl
Babushking 2020 1] a6 3 a3 2.3% 0.14[0.01, 256 4 -il-
BEAUTIFIIL 2008 a2 a4vy 88 8430 56.0% 0.92[0.68,1.25]
EDIFY 2017 2 94 a a4 0.3%  4.47[0.22 91.89]
Liuw™ 2020 4 1 ] 1 3% 0.80[0.23, 2.84] — T
Maoiseaw 2011 2 26 3 23 2.0% 0as 011, 3.29] -
SHIFT 2010 g2 3232 a4 3Z6E0 341% 1.16[0.81, 1.66] -
Tatlovskaya 2011 2 a a 10 0.3% 6.11[0.33, 111.71] +
Tsutsui 20149 127 1 127 06% Z00[018 21.78]
Tsutsdi Gmo 2016 1] 40 1 21 1.2% 0181[0.01,4.21] *
Total {95% Cl) |21 9069 100.0% 1.00 [0.80, 1.24] L 3
Total events 156 155
Heterogeneity: Chi®= 707, df=8 (P =053); F=0% T 0 0 o0

Testfor overall effect Z=10.01 (P=0.89) Favours ivabradine Favours control

Figure 50 - Forest plot of the meta-analysis of myocardial infarction using fixed-effect meta-analysis. The meta-analysis
showed no evidence of a difference between ivabradine versus control (placebo or no intervention).
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Ivabradine Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Babushkina 2020 ] 56 3 a3 0.6% 0.14[0.01, 2.56] * i
BEAUTIFUL 2008 82 5477 88 5430 54.9% 0.92[0.69, 1.29]
EDIFyY 2017 2 44 ] a4 0.5% 447 [0.22 91.88]
Liu 'y 2020 4 61 5 61 3.0% 0.801[0.23, 2.84] N
Moiseev 2011 2 26 3 23 1.7% 059011, 3.27] —
SHIFT 2010 B2 3232 54 3260 37.4% 116 [0.81, 1.66] -
Tarlawskaya 2011 2 a ] 10 0.6% B.11[0.33, 111.71] *
Tsutsui 2019 2127 1 127 0.9% 20010018, 21.78]
Tsutsui Amg 2016 ] 40 1 1 0.5% 0AB[0.01,421] 4
Total (95% CI) 9121 9069 100.0% 1.00 [0.80, 1.25] L 3
Total events 156 155
Heterogeneity: Tau®=0.00; Chi*=7.07, df=8 (P=0453), F=0% 'D.D1 011 110 1DU'

Testfor overall effect Z=0.00 (P =1.00)

Favours ivabradine Favours control

Figure 51 - Forest plot of the meta-analysis of myocardial infarction using random-effects meta-analysis. The meta-analysis
showed no evidence of a difference between ivabradine versus control (placebo or no intervention).
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Figure 52 - Trial Sequential Analysis graph of myocardial infarction. Trial Sequential Analysis showed that we did not have
enough information to detect or reject a relative risk reduction of 15% or more by ivabradine versus control (placebo or no

intervention). The cumulative z-curve (the blue line) does not breach any boundaries. Pc: prevalence in control group; RRR: relative

risk ratio.
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Sensitivity analyses

vabradine Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Babushkina 2020 0 56 3 53 1.8% 0.14[0.01, 256 4 J
EEAUTIFUUL 2008 82 5479 496 5438 48.2% 0.85[0.63, 1.14]
EDIFY 2017 2 45 ] a4 03% 4.43[022 9053
Liuy 2020 4 B1 5 B1 26% 0.80[0.23, 2.84] e —
Moiseey 2011 2 26 3 23 1.6% 0.591[0.11,3.22] —
SHIFT 2010 G2 3268 84 3280 428% 0.74[0.54, 1.03] -
Tarlovskaya 2011 2 8 0 10 0.2% B.11[0.33, 111.71] *
Teutsui 20149 2127 1 127 0.5% 2000018 21.78]
Tsutsui 5rmg 2016 0 42 1 21 1.0% 017001, 4.02] +
Total (95% CI) 9162 9107 100.0%  0.81 [0.65,0.99] L 4
Total events 156 183
Heterogeneity, Chi*=6.47, df= 8 (P =0.59); F=0% -D_m Df1 1'D 1EIEI'

Testfor overall effect Z= 2,05 (F = 0.04)

Fawvours ivabradine Favours control

Figure 53 — Forest plot of the sensitivity analysis of myocardial infarction using a best- compared with worst-case scenario.

vabradine Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl
Babushkina 2020 0 56 3 53 2.3% 0.14[0.01, 256 4 #
BEAUTIFLUL 2008 B4 5479 88 5438 A6.2% 0.95[0.70,1.27]
EDIFY 2017 3 45 0 a4 0.3% B.20[0.32,118.27] +
Liuyy 2020 4 B1 5 B1 3.2% 0.80[0.23, 2.84] e
Moiseew 2011 2 26 3 23 2.0% 0.59[0.11,3.22] —
SHIFT 2010 98 3268 54 3280 34.2% 1.83[1.32, 2.54] -
Tarlovskaya 2011 2 8 0 10 0.3% B.11[0.33,111.71] +
Tsutsui 2019 2127 1 127 06% 2000018 21.78]
Teutsui Srmg 2016 2 42 1 21 0.8% 1.00[010, 10.41]
Total (95% CI) 9162 9107 100.0%  1.26[1.02, 1.55] L
Total events 1ar 155
Heterogeneity: Chi*=14.37, df=8 (F =0.07); F= 44% ID oy 051 150 1DD=

Testfor overall effect 2= 217 (F=0.03)

Favours ivabradine Favours control

Figure 54 - Forest plot of the sensitivity analysis of myocardial infarction using a worst- compared with best-case scenario.

Ivabradine Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl
Babushking 2020 1] a6 3 g3 5.2% 0.14[0.01, 256 *
BEAUTIFIIL 2008 a4 4478 85 A438 0.0% 0.95 [0.70,1.27]
EDIFY 2017 3 95 a a4 0.8% B.20[0.32,118.27] *
Liuw™ 2020 4 1 ] 1 7.3% 0.80[0.23, 2.84] — T
Maizeaw 2011 2 26 3 23 4.6% 088011, 3.29 R
SHIFT 2010 98 3268 a4 3290 781% 1.8301.32 2.54] 3
Tatlovskaya 2011 2 a a 10 0.7% 6.11[0.33 111.71] +
Tsutsui 20149 127 1 127 1.6% Z00[018 21.78]
Tsutsui amo 2016 2 42 1 21 1.9% 1.00[0.10,10.41]
Total {95% Cl) 3683 3669 100.0% 1.66 [1.23, 2.22] L 2
Total events 113 67
Heterogeneity: Chi*= 787, df=7 (P =037y, F=7% T 0 0 o0

Testfor overall effect £= 3.35 (F = 0.0008)

Favours ivabradine Favours control

Figure 55 — Forest plot of the sensitivity analysis of myocardial infarction removing the BEAUTIFUL trial.
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vabradine Control Risk Ratio Risk Ratio

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

Babushkina 2020 0 a6 3 a3 3.5% 0.14[0.01, 256 4 l

BEAUTIFUL 2008 a4 5479 88 5438 85.4% 0.95[0.70,1.27] i

EDIFY 2017 3 495 0 a4 058% B.20[0.32,118.27] +

Liu™ 2020 4 61 i} 61 4.8% 0.801[0.23, 2.84] e E—

Moiseey 2011 2 26 3 23 3% 059011, 3.22] — 1

SHIFT 2010 93 3268 54 3290 0.0% 1.831[1.32, 2.54]

Tarlovskaya 2011 2 ] 0 10 04% B11[0.33,111.71] »

Tsutsui 2019 2127 1 127 1.0% 2.00[018, 21.78]

Tautsui 5myg 2016 2 42 1 21 1.3% 1.00[010,1041]

Total (95% CI) 5894 5817 100.0% 0.96 [0.73, 1.26] “

Total events a4 101

Heterogeneity; Ghif= 5.87, df= 7 (P = 0.59); F= 0% Iu_m 0?1 1IIJ wul

Testfar overall effect Z=0.28 (P=0.78) Favours ivabrading Favours control

Figure 56 — Forest plot of the sensitivity analysis of myocardial infarction removing the SHIFT trial.
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Supplement 10 - Non-serious adverse events
Main analyses

Ivabradine Control Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Abdel-Salam 2015 3 20 0 23 Mot estimahle
Bansgal 20149 3 T8 1 g0 Mat estimable
BEALUTIFIUL 2008 2570 5477 221 5430 48.3% 1.15[1.10,1.20] ——
Caon 2014 2 4 3 41 Mot estimahle
Cheng 2017 2 45 1 45 Mot estimable
Caong 2018 1 45 1 45 Mat estimable
Ceng 2017 1 41 1 1 Mot estimable
D 2020 3 63 2 63 Mat estimable
EDIFY 2017 a7 94 a1 84 Mat estimable
Fu 2021 2 32 1 32 Mat estimable
Hu 2018 2 85 0 a4 Mot estimahle
Huang J 2017 5 52 0 a0 Mot estimable
Liz0z0 2 48 1 43 Mat estimable
Liu ¥y 2020 3 61 4 61 Mat estimable
Luz2019 1 30 0 30 Mot estimahle
Luo 2021 4 B0 3 G0 Mot estimahle
Lu*H 2020 1 35 ] 34 MHat estimable
Wa 2020 2 43 2 43 Mat estimable
Manz 2003 ] 27 2 11 Mot estimahle
hao 2018 2 30 2 30 Mot estimahle
Mguyen 2018 5 14 1] 5 Mat estimable
Pan 2020 2 25 1 25 Mat estimable
Q72014 ] 48 2 L Mat estimable
Raja 2017 2 B3 0 62 Mot estimable
Sallam 2016 5 a0 3 50 Mat estimable
SHIFT 2010 2694 3232 2577 3260 H1.7% 1.05[1.03,1.08] ——
Sun 2020 1 a0 4 50 Mot estimahle
Tang 2018 1 31 3 M Mot estimable
Teutsui 2.5mg 2016 23 42 4 20 Mat estimable
Tsutsui 2019 M9 127 116 127 Mot estimahle
Tsutsui 5mg 2016 27 42 B 21 Mot estimable
Wang FC 2017 2 53 B 43 Mot estimable
Wang JJ 2017 2 20 3 20 Mat estimable
Wang @ 2017 f 56 4 ar Mot estimable
Wang RM 2017 3 349 3 35 Mot estimable
Wi 2019 1 32 ] 32 Mat estimable
Hia 2016 1 38 1 34 Mat estimable
Hing 2018 1 10 3 10 Mot estimable
Hu2019 3 38 0 39 Mot estimahle
Hue 2020 2 45 1 45 MHat estimable
ang WT 2019 1 40 1] 40 Mat estimable
Yu 2018 1 10 3 10 Mot estimahle
Yue 2016 2 43 1 43 Mot estimahle
Zehg FC 20149 a 33 1 32 Mat estimable
Zehg X 20149 3 45 4 45 Mat estimable
Zhang 2020 2 43 B 42 Mot estimable
Zhang 201 1 47 2 47 Mot estimable
Zhang ¥J 20149 1 a5 1 55 Mat estimable
Zhou 2019 3 30 2 30 Mot estimahle
Zhou 2020 2 43 i) 43 Mot estimahle
Total (95% CI) 8709 8690 100.0% 1.10 [1.00, 1.21] ——e—
Total events 5264 4733

hoa 2 . 2= — LR = J J ] ]
Heterogeneity: Taw®*=0.00; Chi*=15.37,df=1 (P = 0.0001); *= 93% U.'BS UTQ 1:1 1:2

Testfor overall efiect: £=1.93 (F = 0.03) Favours ivabradine Favours control

Figure 57 — Forest plot of the meta-analysis of non-serious adverse events using random-effects meta-analysis including only
trials at low risk of bias. The meta-analysis showed evidence of a harmful effect of ivabradine versus control (placebo or no
intervention)
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lvabradine Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% Cl
Abdel-Salam 2015 3 20 a 23 Mot estimable
Bansal 20149 3 78 1 a0 Mot estimable
BEAUTIFLIL 2008 2570 5477 2221 8430 46.5% 1.18[1.10,1.20] ——
Cao 2019 2 41 3 41 Mot estimable
Cheng 2017 2 45 1 45 Mot estimable
Cong 2018 1 45 1 45 Mot estimable
Deng 2017 1 41 1 41 Mot estimable
Li 2020 3 63 2 63 Mot estimable
EDIFY 2017 ar 94 a1 a4 Mot estimable
Fu 2021 2 32 1 32 Mot estimable
Hu 20148 2 a5 a a4 Mot estimable
HuangJ 2017 a a2 i} a0 Mot estimahle
Li 2020 2 48 1 48 Mot estimable
Liu v 2020 3 A1 4 1 Mot estimable
Lu 20149 1 30 a 30 Mot estimable
Luo 2021 4 60 3 G0 Mot estimahle
LuH 2020 1 35 a 35 Mot estimable
Ma 2020 2 43 2 43 Mot estimahle
Manz 2003 9 27 2 11 Mot estimahle
Mao 2018 2 30 2 30 Mot estimable
Moguyen 2018 8 14 i} g Mot estimable
Pan 2020 2 25 1 25 Mot estimable
Qi 2018 a 48 2 48 Mot estimable
Raja 2017 2 f3 a G2 Mot estimable
Sallam 2016 ] a0 3 a0 Mot estimable
SHIFT 2010 2694 3232 25FF 3260 A3.5% 1.05[1.03,1.08] ——
Sun 2020 1 a0 4 a0 Mot estimahle
Tang 2018 1 M 3 M Mot estimable
Tsutsui 2.5mg 2016 23 42 [ 20 Mot estimable
Tsutsui 2019 119 127 116 127 Mot estimable
Tsutsui Smog 2016 27 42 53 1 Mot estimable
Wiang FC 2017 2 a3 53 43 Mot estimable
Wang JJ 2017 2 20 3 20 Mot estimahle
Wang Q 2017 5} a6 4 a7 Mot estimahle
Wang RM 2017 3 38 3 39 Mot estimable
Wyei 2018 1 32 a 32 Mot estimable
Hia 2016 1 38 1 39 Mot estimable
Xing 2018 1 10 3 10 Mot estimable
¥u 20149 3 38 i} 39 Mot estimahle
Hue 2020 2 45 1 a5 Mot estimahle
Yang WT 2019 1 40 i} 40 Mot estimable
U 2018 1 10 3 10 Mot estimable
ue 2016 2 43 1 43 Mot estimable
Zeng FC 2019 i} 33 1 32 Mot estimahle
Zeng w2014 3 45 4 45 Mot estimable
Zhang 2020 2 43 fi 42 Mot estimable
Zhang 2021 1 47 2 a7 Mot estimable
Zhang ¥J 2019 1 liki] 1 a8 Mot estimable
Zhou 2019 3 30 2 30 Mot estimahle
Zhou 2020 2 43 a a3 Mot estimahle
Total (95% CI) 8709 8690 100.0% 1.10 [1.07,1.12] -
Total events 5264 4798
Heterogeneity: Chi*= 1537, df=1 {P = 0.0001); F=93% 055 0% T T

Test for overall effect Z=7.70 (P = 0.00001)

Favours ivabradine Favours control

Figure 58 — Forest plot of the meta-analysis of non-serious adverse events using fixed-effect meta-analysis including only
trials at low risk of bias. The meta-analysis showed evidence of a harmful effect of ivabradine versus control (placebo or no

intervention).
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vabradine Control Risk Ratio Risk Ratio

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

Abdel-Salam 2014 3 20 a 23 00% 8.00([0.44, 146.08]

Bansal 2018 3 T8 1 a0 0.0% 3.08[0.33,25.84] —

BEAUTIFLIL 2008 2570 54T 2221 5430 440% 1A5[1.10,1.20] u

Cao 2014 2 41 3 41 0.1% 067012 3.78] I E—

Cheng 2017 2 45 1 45 0.0% 20000189, 21.28] —

Cong 2018 1 45 1 45 0.0% 1.00[0.06, 15.50] .

Deng 2017 1 41 1 41 0.0% 1.00 [0.06, 15.44]

Dj 2020 3 63 2 63 0.0% 1.50 [0.26, 8.67] T

EDIFY 2017 a7 44 51 24 11% 1.001[0.79, 1.27] T

Fu 2021 2 32 1 32 0.0% 2.001[0189, 20.87] —

Hu 2018 2 a5 a a4 0.0% 4894[0.24 10147

Huang J 2017 A a2 a A0 0.0% 10.48([0.60,186.58]

Liz0z0 2 48 1 48 0.0% 20000189, 21.33] —

Liu 2020 3 B1 4 A1 0.1% 0.7a[018, 3.21] -1

Lu 20149 1 30 a o 0.0% 30010013, 70.83]

Lua 2021 4 60 3 60 0.1% 1.33[0.31, 5.70] I a—

LuvH 2020 1 i a 3m 0.0% 30010013, 71.22]

Ma 2020 2 43 2 43 0.0% 1.00[015, 6.78] I E—

Manz 2003 4 27 2 11 0.1% 1.83[0.47, 716] [ E—

Mao 2018 2 30 2 30 0.0% 1.00[0.15, 6.64] I E—

Mguyen 2018 A 14 a 5 00% 4.40[0.29, 67 8A]

Pan 2020 2 25 1 6 00% 2.00[0.189, 20.67] —

G@iz2019 1} 48 2 48 0.0% 0.20[0.01, 4.06]

Faja 2017 2 63 a G2 0.0% 4892002410049

Sallam 2016 1] a0 3 a0 0.1% 1.67 [0.42, 6.60] 7

SHIFT 2010 2694 3232 28F7 3260 50.6% 1.05[1.03,1.08] [ ]

Sun 2020 1 a0 4 ag0 01% 0.25[0.03, 216] S

Tang 2018 1 " 3 il 0.1% 0.33[0.04, 3.03] -1

Tsutsui 2.5mg 2016 23 42 G 20 0.2% 1.83[0.89, 3.76] T

Tsutsui 20149 1149 127 116 127 23% 1.03[0.96, 1.10]

Tsutsui Smg 2016 27 42 G il 0.2% 225110, 4.589] —

Wang FC 2017 2 53 43 43 0.1% 0.27[0.06,1.27] E—

Wang JJ 2017 2 20 3 20 01% 0.67[0.12, 3.87] T

Wang Q2017 G a6 4 a7 01% 1.53[0.46, 513 I

Wang R 2017 3 38 3 3\ 0% 1.001[0.21, 4.648] I E—

Wei 2018 1 32 a 32 0.0% 2000013, 71.000

Hia 2016 1 38 1 38 0.0% 1.00[0.06,15.43]

Hing 2018 1 10 3 10 01% 0.33[0.04, 2.68] -1

Hu 2014 3 38 a 39 00% TF18([0.38 134.49]

Hue 2020 2 45 1 45 0.0% 2.00[0.19, 21.28] -

ang WT 2019 1 40 a 40 0.0% 30010013, 71.81]

YU 2018 1 10 3 10 01% 0.33[0.04, 2.69] .

Yue 2016 2 43 1 43 0.0% 2.00100.19,21.24] —

Feng FC 2014 a 33 1 32 0.0% 0.32[0.01, ¥.6E]

Feng XM 2014 3 45 4 45 01% 075018 3.16] I E—

Zhang 2020 2 43 fi 42 01% 0.33[0.07,1.53] I —

Fhang 2021 1 47 2 47 0.0% 0.50[0.05, 5.33] e

Fhang ¥J 20149 1 a5 1 a5 0.0% 1.00[0.06, 15.59] —

Zhou 2019 3 30 2 30 0.0% 1.50[0.27,8.34] e

Zhau 2020 2 43 ] 43 01% 0.40[0.08, 1.94] e

Total (95% Cl) 10852 10746 100.0% 1.10[1.07,1.12]

Total events 591 A0B0

Heterogeneity: Chi*= 55.60, df= 48 (P = 0.24); F= 12%

1 1 1 1
Testfor averall effect: Z=7.90 (P = 0.00001) b.0os o1 10 <00

Favours ivabradine Favours control

Figure 59 - Forest plot of the meta-analysis of non-serious adverse events using fixed-effect meta-analysis. The meta-analysis
showed evidence of a harmful effect of ivabradine versus control (placebo or no intervention).
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Ivabradine Control Risk Ratio Risk Ratio

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

Abdel-Salam 2014 3 20 a 23 0.0% 5.00[0.44, 146.08]

Bansal 2019 3 7a 1 an 0.0% 3.08 [0.33, 28.95] I

BEAUTIFLIL 2008 2870 A4F7 231 A4300 31 9% 115 01.10,1.20] .

Cao 20149 2 41 3 41 0.1% 0.67 [0.12,3.78] E——

Cheng 2017 2 45 1 45 0.0% 2.00[0.19,21.28] I

Cong 2018 1 45 1 45 0.0% 1.00 [0.06, 15.50] —

Deng 2017 1 41 1 41 0.0% 1.00 [0.06, 15.45]

Di 2020 3 63 2 63 01% 1.50 [0.26, B.ET] I e —

EDIFY 2017 a7 94 a1 84 38% 1.00[0.79,1.27] T

Fu 2021 2 32 1 32 0.0% 2.00[0.19, 20.97]

Hu 2018 2 a5 a a4 00% 484024, 101.42]

Huang J 2017 ] a2 a a0 0.0%  10.598[0.60, 186.58]

Li 2020 2 48 1 48 0.0% 2.00[0.19,21.33] —

Liu ™ 2020 3 fi 4 fi1 01% 075018, 3.21] I E—

Lu 20149 1 a0 a o0 0.0% 3.00[0.13,70.83]

Luo 2021 4 a0 3 a0 0.1% 1.33[0.31,5.70] 1

LuH 2020 1 35 a 3\ 0.0% 3.00[0.13,71.22]

Ma 2020 2 43 2 43 01% 1.00[0.19,6.78] e —

Manz 2003 9 27 2 11 0.1% 1.83[0.47, 7.16] -

Mao 2018 2 a0 2 o 01% 1.00[0.15, 6.64] I E—

Mguyen 2018 5 14 i} 5 0.0% 4.40[0.29, 67 .56 —

Fan 2020 2 25 1 XA 00% 2.00[0.19, 20067 I

Q2018 a 48 2 48 0.0% 0.20[0.01, 4.08]

Faja 2017 2 63 1} 62 0.0% 492 [0.24,100.49]

Sallam 2016 3] a0 3 a0 01% 1.67 [0.42, E.EO] ]

SHIFT 2010 JE94 3232 2A¥T 0 3260 3BE% 1.05[1.03,1.08] [ ]

Sun 2020 1 a0 4 an 0.0% 0.25[0.03, 2.16] — 1

Tang 2018 1 il 3 Kl 0.0% 0.33[0.04,3.03] -1

Teutsui 2.5mg 2016 23 42 G 20 04% 1.83[0.89, 3.76] T

Tsutsui 2019 119 127 116 127 224% 1.03 [0.96, 1.10]

Tautsui Gmg 2016 27 42 fi il 0.5% 2251110, 4.58] —

Wang FC 2017 2 a3 G 43 01% 0.27 [0.06,1.27] —

Wang JJ 2017 2 20 3 20 0.1% 0.67 [0.12, 3.57] -1

Wang @ 2017 fi ah 4 ar  0.2% 1.53[0.46,513] I —

Wang RM 2017 3 34 3 39 0.1% 1.00 [0.21, 4.65] I E—

Wei 2019 1 32 1} 32 0.0% 3.00[0.13,71.00]

Hia 2016 1 39 1 39 0.0% 1.00[0.06, 15.43]

Hing 2018 1 10 3 1m0 0.1% 0.33 [0.04, 2.69] —

Hu e 3 38 a 3\ 00% T1B[0.38,134.48]

Hue 2020 2 45 1 45 0.0% 2.00[0.19,21.28] I

Yang WT 20149 1 40 1} 40 0.0% 3.00[0.13,71.51]

Yu 2018 1 10 3 1m 01% 0.33[0.04, 2.88] -1

ue 2016 2 43 1 43 0.0% 2.00[0.19,21.24] I

Zeng FC 2019 1} 33 1 32 0.0% 0.32 [0.07, 7.66]

Feng ¥M 2019 3 45 4 45 01% 0.75[0.18, 318 e E—

Zhang 2020 2 43 G 42 01% 0.33[0.07,1.593] E—

Zhang 2021 1 47 2 47 0.0% 0.50 [0.05, 5.33] R

Zhang ®1 20149 1 a5 1 a5 0.0% 1.00[0.06, 15.59] —

Zhou 2019 3 a0 2 o 0% 1.50 [0.27,8.34] I —

Zhow 2020 2 43 a 43 0.1% 0.40 [0.08, 1.95] R

Total (95% CI) 10852 10746 100.0% 1.08 [1.03,1.13]

Total events 531 060

Heterogeneity: Tau® = 0.00; Chi*= 5560, df =49 (P =024 P=12% D.ﬁDS 071 1'IZ| EIIJD

Testfor overall efiect 2= 3.16 (P = 0.002) Favours ivabradine Favours control

Figure 60 - Forest plot of the meta-analysis of non-serious adverse events using random-effects meta-analysis. The meta-
analysis showed evidence of a harmful effect of ivabradine versus control (placebo or no intervention)
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Figure 61 — Trial Sequential Analysis graph of non-serious adverse events. Trial Sequential Analysis showed that we had enough
information to detect a relative risk increase of 10% by ivabradine versus control (placebo or no intervention). The cumulative z-
curve (the blue line) reached the required information size and crossed the conventional boundary of statistical significance. Pc:
prevalence in control group; RRR: relative risk ratio.
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Sensitivity analyses

vabradine Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Abdel-Salam 20145 3 20 a 23 0.0% 8.00([0.44,146.08]
Bansal 2018 3 T8 3 a0 0.1% 1.03[0.21, 493] E—
BEAUTIFLIL 2008 2570 5479 2379 5438 437% 114 [1.10,1.149] .
Cao 2014 2 41 3 49 0.1% 067 [0.12 3.78] E—
Cheng 2017 2 45 1 45 0.0% 20000189, 21.28]
Cong 2018 1 45 1 45 0.0% 1.00[0.06, 15.50]
Deng 2017 1 41 1 41 0.0% 1.00 [0.06, 15.44]
Dj 2020 3 63 2 63 0.0% 1.50 [0.26, 8.67] —
EDIFY 2017 a7 45 51 a4 1.1% 0.99[0.78,1.24] T
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Figure 62 — Forest plot of the meta-analysis of non-serious adverse events using a best- compared with worst-case scenario.
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Figure 63 - Forest plot of the meta-analysis of non-serious adverse events using a worst- compared with best-case scenario.
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Figure 64 — Forest plot of the sensitivity analysis of non-serious adverse events removing the BEAUTIFUL trial.
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Figure 65 — Forest plot of the sensitivity analysis of non-serious adverse events removing the SHIFT trial.
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Figure 66 — Funnel plot of the analysis of non-serious adverse events. The funnel plot did not indicate small study bias.

Maagaard M, et al. BMJ EBM 2021;0:1-11. doi: 10.1136/bmjebm-2021-111724



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ EBM

Supplement 11 — Discrepancy in safety data

For serious and non-serious adverse events, there were discrepancies between the data reported in

the publication in the SHIFT trial as compared to the raw data reported on ClinicalTrials.gov.

In the published article of the SHIFT trial, it was reported that 1450/3232 (44.86%) participants in
the ivabradine group and 1553/3260 (47.6%) in the control group experienced one or more serious
adverse events. However, in the raw data it was reported that 1369/3232 (42.4%) in the ivabradine
group versus 1481/3260 (45.4%) in the control group experienced one or more serious adverse

events. In our analyses, we have used the highest proportion of participants at risk.

In the published article of the SHIFT trial it was reported that 2439/3232 (75.5%) participants in the
ivabradine group and 2423/3260 (74.3%) in the control group experienced one or more non-serious
adverse events. However, in the raw data it was reported that 2062/3232 (63.8%) in the ivabradine
group versus 2020/3260 (62.0%) in the control group experienced one or more non-serious adverse
events. In our analyses, we have used the highest proportion of participants at risk. The company
that developed ivabradine, Servier, has informed us that in the publication, the data given for
serious and non-serious adverse events ‘are given during the study’ while the data on

ClinicalTrials.gov ‘are given on treatment’.
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Supplement 12 — Exploratory outcomes
Resting heart rate at follow-up

Ivabradine Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Barilla 2016 657 98 o0 818 7A 28 31% -16.20[2067,-11.73] I
Cavosoglu 2015 8348 124 29 1017 168 24 2.6% -1820[25.83 1057 —————————
Chaudhari 2014 706 606 T8 91.33 a4 a0 3.3% -20.73[22.98-18.48] -
COMSTATHE-DHF 2016 26 15 13 a8 12 13 22%  -12.00[22.44,-1.56]
Di 2020 G664 458 63 7375 BO1 63 33% =711 [F8.98,-5.24] -
EDIFY 2017 -13 346 95  -35 418 84 34% -9.50 [[10.63,-8.37] -
Fu 2021 637 38 32 674 42 32 33% -3.70[5.69,-1.71] -
kosmala 2013 62 g 3 ra 7 Kl 3.2% -8.00 [-11.78,-4.27] I
Li 2020 7496 B.A58 48 8469 1548 48 3.0% -9.7314.49 -4.97] -
Liuy 2020 601 1.3 g1 T23 1.6 1 34% -1220[F12.72,-11.68] -
Luo 2021 6284 632 60 6351 747 60 3.3% -5.67 [8.15,-3.149] -
M= 2020 473 112 43 8752 149 43 34% -2279[23.35,-22.23) -
Mansour 2011 -2 13 3 -3 T 23 29% -21.00[26.62,-15.38]
Moiseey 2011 G4 317 26 65 371 23 33% -1.00 [-2.95, 0.95] -
Mguyen 2018 86 5.2 14 104 837 5§  26% -1800[2583 1017 ————————
Qrdu 2015 6836 832 43 804 23 49 3.2% 1204 [15.33,-8.79] —_—
Fan 2020 687 T3 25 T3 6.1 25 3% -3.60 [7.33,0.13] —
Raja 2017 638 36 63 7549 a4 62 33% -1210[14.37,-9.83] a
Sallam 2016 69 11 a0 | 17 a0 249% -8.00 [-14.61,-3.39]
SuDL 2020 TrA 428 a0 84323 51 o 33% -6.92 [9.33,-4.51] I
Sun 2020 Ta G a0 a6 B a0 3.3%  -11.00[-13.35,-8.65] I
Tatlovskaya 2011 G7.7 124 8 7 10 1m 22% -9.30 -19.85,1.29] - T
Tsutsui 2.5ma 2016 GEE 7.2 41 748 9.4 200 31%  -13.20[17.87,-8.53] I
Tsutsui 2019 GB.7 114 127 FEE 107 127 33% -9.90 [12.62,-7.18] —
Tsutsui mg 2016 G6.8 88 40 798 9.4 21 3.0% -13.00[17.86,-8.14] -
Wei 2019 7203 411 32 8635 862 32 32% -1432[H17.63,-11.01) —_—
Hu 20149 67.8 481 | T 7.8 3\ 33% -3.30 [6.24,-0.36] —
Yang WT 2019 654 84 40 738 7.4 40 32% -8.50 [-11.99,-5.01] —_—
Yu 20149 649 B2 33 TBTY a8 33 32%  -11B0[1547,-813] —
Zhang 2021 B8.32 333 47 74323 402 47 34% -5.91 [7.40,-4.42] -
Zhang ¥ 2020 G4 3 27 74 3 27 34% -6.00 [7.60,-4.40] -
Zhou 2020 705 B3 43 853 TH 43 33% -14.80[H17.75,-11.89] —
Total (95% CI) 1395 1328 100.0% -10.83 [-13.42, 8.23] -
Heterogeneity: Tau®= 51,46, Chi®= 184567 df= 31 (P < 0.00001), F=98% t t

-20 -0 0 10 20

Testfor overall effect £= 819 (P = 0.00001) Favours ivabradine Favours control

Figure 67 — Forest plot of the meta-analysis of resting heart rate at follow-up using random-effects meta-analysis. The meta-
analysis showed that ivabradine seemed to decrease the resting heart rate at follow-up by 10.83 beats per minute at follow-up.
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Figure 68 - Forest plot of the meta-analysis of resting heart rate at follow-up using fixed-effect meta-analysis. The meta-
analysis showed that ivabradine seemed to decrease the resting heart rate at follow-up by 13.78 beats per minute at follow-up.
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Figure 69 - Forest plot of the meta-analysis of left ventricular ejection fraction using random-effects meta-analysis. The meta-
analysis showed that ivabradine seemed to increase the left ventricular ejection fraction by 5.43%.
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Figure 70 - Forest plot of the meta-analysis of left ventricular ejection fraction using fixed-effect meta-analysis. The meta-
analysis showed that ivabradine seemed to increase the left ventricular ejection fraction by 6.63%.
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Figure 71 — Forest plot of the meta-analysis of hospitalisation during follow-up using fixed-effect meta-analysis. The meta-
analysis showed evidence of a beneficial effect ivabradine versus control (placebo or no intervention) of a risk ratio of 0.89.
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Figure 72 - Forest plot of the meta-analysis of hospitalisation during follow-up using random-effects meta-analysis. The meta-
analysis showed evidence of a beneficial effect of ivabradine versus control (placebo or no intervention) of a risk ratio of 0.75.
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Figure 73 — Forest plot of the meta-analysis of 6-minutes walking distance using fixed-effect meta-analysis. The meta-analysis
showed evidence of a beneficial effect of ivabradine versus control (placebo or no intervention) of 50.62 meters per 6 minutes.
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Figure 74 — Forest plot of the meta-analysis of 6-minutes walking distance using random-effects meta-analysis. The meta-
analysis shows evidence of a beneficial effect of ivabradine versus control (placebo or no intervention) of 48.84 meters per 6
minutes.
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First author Year Publication No. randomised Clinical condition(s) Age | %-female Interventions
type Experimental Control
Abdel-Hady 2011 Abstract 100 Heart failure, EF<35% NR NR Tvabradine Placebo
Abdel-Salam 2015 Paper 43 Dilated cardiomyopathy, EF<40% 50.8 46.5 Ivabradine Placebo
Adamyan 2010 | Abstract 118 Heart failure, EF>50% 58.0 24.8 Ivabradine | No intervention
Adamyan 2008 | Abstract 145 Heart failure, EF<35% 58.0 30.0 Ivabradine | No intervention
Adamyan 2015 | Abstract 104 Heart failure, EF>50% 63.2 NR Ivabradine | No intervention
Al Saadi 2013 Abstract NR Stable ischemic heart failure NR NR Ivabradine No intervention
Aroutunov 2008 | Abstract 24 Decompensated heart failure NR NR Ivabradine | No intervention
Babushkina 2020 Article 109 Heart failure, EF>50% 517 37 Ivabradine No intervention
Bansal 2019 Abstract 309 Stable ischemic heart failure NR NR Ivabradine No intervention
Barilla 2016 Paper 58 Acute myocardial infarction, cardiogenic shock 55.4 32.8 Ivabradine | No intervention
Bi 2020 Paper 198 Heart failure 56.8 46.0 Ivabradine | No intervention
Cao 2019 Paper 82 Heart failure, EF<35% 069.3 50.0 Ivabradine No intervention
Cavosoglu 2015 Paper 58 Decompensated heart failure, EF<35% 65.6 25.7 Ivabradine | No intervention
Chaudhari 2014 Abstract 158 Ischemic heart failure NR NR Ivabradine No intervention
Chen 2020 Paper 60 Chronic heart failure 62.5 35 Ivabradine No intervention
Chen 2021 Paper 100 Chronic heart failure 57.8 42 Ivabradine No intervention
Chen HX 2021 Paper 60 Severe chronic heart failure 70.5 45 Ivabradine | No intervention
Cheng 2017 Paper %0 Heart failure, EF<45% 71.0 44 4 Ivabradine No intervention
Chumburidze 2013 Abstract 30 Dilated cardiomyopathy EF<35% 54.0 NR Ivabradine Placebo
Cong 2018 Paper 20 Heart failure 64.6 60.0 Ivabradine No intervention
Deng 2017 Paper 82 Heart failure 61.8 40.2 Ivabradine No intervention
Di 2020 Paper 126 Heart failure, EF<40%, HR>70 66.4 43.4 Ivabradine No intervention
Fox (BEAUTIFUL) | 2008 Paper 10917 Stable coronary artery disease, heart failure, EF<40% | ¢5.2 17.1 Ivabradine Placebo
Fu 2021 Paper 64 Chronic heart failiure, EF 40-50%, HR>70 NR NR Ivabradine No intervention
Gou 2017 Paper 60 Decompensated heart failure, EF<40% 63.7 48.3 Ivabradine No intervention
Guo 2017 Paper 32 Heart failure, EF<40% NR 0.0 Ivabradine | No intervention
He 2019 Paper 68 Coronary artery disease, heart failure, EF 40-49% 64.8 47.1 Ivabradine No intervention
Hu 2017 Paper 60 Heart failure, EF<35% 68.0 45.0 Ivabradine | No intervention
Hu 2018 Paper 169 Acute myocardial infarction, heart failure 63.0 3.6 Ivabradine No intervention
Huang 1 2017 Paper 102 Heart failure 71.5 41.2 Ivabradine No intervention
Komajda (EDIFY) | 2017 Paper 179 Heart failure, EF>45% 725 | 648 Tvabradine Placebo
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Kosmala 2013 Paper 61 Heart failure, EF >50% 67.3 82.0 Ivabradine Placebo
Li 2018 Paper 89 Heart failure 57.5 47.2 Ivabradine No intervention
LiB 2020 Paper 110 Chronic heart failure, HR>100 64.2 354 Ivabradine No intervention
LiQ 2020 Paper 96 Chronic heart failure, EF<50%, HR>75 65.3 33.6 Ivabradine No intervention
Liu 2019 Paper 96 Heart failure 63.8 51.0 Ivabradine | No intervention
Liu 2020 Paper 98 Heart failure 67.4 60.2 Ivabradine Placebo
LiuY 2020 Paper 122 Heart failure, EF>50%, HR>70 65 34.4 Ivabradine No intervention
Lofrano-Alves 2016 Paper 26 Heart failure, EF<40% 42.0 46.2 Ivabradine Placebo
Lu 2019 Thesis 60 Dilated cardiomyopathy, EF<40% 4722 433 Ivabradine No intervention
Lu 2020 Paper 70 Chronic heart failure, EF 30-50% 69.9 343 Ivabradine No intervention
Luo 2021 Paper 120 Heart failure, HR>70 84.2 425 Ivabradine | No intervention
Ma 2016 Thesis 60 Heart failure, EF<40% NR NR Ivabradine Placebo
Ma 2020 Paper 86 Heart failure 58.1 419 Ivabradine Placebo
Mansour 2011 Paper 53 Dilated cardiomyopathy, EF<40% 49.0 40.0 Ivabradine No intervention
Manz 2003 Paper 44 Cardiomyopathy, EF 20-50% 59.9 NR Ivabradine Placebo
Mao 2018 Paper 60 Heart failure 53.1 31.7 Ivabradine | No intervention
Masi de Luca 2018 Abstract 111 Heart failure, EF>50% 61.0 30.0 Ivabradine Placebo
Moiseev 2011 Abstract 49 Heart failure, EF<40% 63.0 18.4 Ivabradine No intervention
Nguyen 2018 Paper 19 Planned CABG, EF 20-40% 57.5 15.8 Ivabradine Placebo
Ordu 2015 Paper 98 Heart failure, EF<35% 65.8 66.3 Ivabradine No intervention
Pal 2015 Paper 22 Heart failure, EF>50% 74.6 65.0 Ivabradine Placebo
Pan 2020 Paper 50 Decompensated heart failure, EF<40% 60.1 44.0 Ivabradine No intervention
Potapenko 2011 Paper 49 Systolic, chronic heart failure 63.1 18.4 Ivabradine No intervention
Qi 2019 Paper 96 Heart failure 59.7 45.8 Ivabradine | No intervention
Raja 2017 Paper 125 Dilated cardiomyopathy, EF<40% 472 43.1 Ivabradine No intervention
Sallam 2016 Paper 100 Coronary artery disease, heart failure, EF<40% 63.5 30.0 Ivabradine No intervention
Sarullo 2010 Paper 60 Stable, ischemic heart failure, EF<40% 52.7 25.0 Tvabradine Placebo
Shen 2018 Paper 112 Heart failure 70.0 41.1 Ivabradine No intervention
Sisakian 2015 Paper 54 Heart failure, EF<40% 59.9 18.5 Ivabradine No intervention
Song 2021 Paper 96 Heart failure 69.4 43.8 Ivabradine No intervention
Su 2020 Paper 70 Heart failure 69.0 44.3 Ivabradine No intervention
SuD 2020 Paper 60 Chronic heart failure, EF<50% 61.8 483 Ivabradine No intervention
Sun 2020 Paper 100 Heart failure 62.0 42.0 Ivabradine No intervention
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Sun 2021 Paper 118 Chronic heart failure 67.6 43.2 Ivabradine No intervention
Swedberg (SHIFT) | 2010 Paper 6558 Heart failure, EF<35% 60.4 234 Ivabradine Placebo
Tang 2018 Paper 62 Heart failure, EF<40% 63.2 29.0 Ivabradine | No intervention
Tarlovskaya 2011 Abstract 18 Heart failure, EF<35% 53.5 NR Ivabradine Placebo
Tatarchenko 2008 Paper 59 Coronary artery disease, heart failure, EF>45% 573 NR Ivabradine No intervention
Tsutsui 2019 Paper 254 Heart failure, EF<35% 60.7 18.0 Ivabradine Placebo
Tsutsui 2016 Paper 125 Heart failure, EF<35% 59.0 14.3 Ivabradine Placebo
Tumasyan 2009 Abstract 126 Severe heart failure NR NR Ivabradine No intervention
Tumasyan 2012 Abstract 76 Heart failure 57.4 NR Ivabradine No intervention
Tumasyan 2016 Abstract 210 Severe heart failure 57.4 NR Ivabradine No intervention
Tumasyan 2017 Abstract 110 Heart failure 63.2 NR Ivabradine No intervention
Tumasyan 2018 Abstract 91 Heart failure, mid range EF 50.1 NR Tvabradine No intervention
Vatinian 2015 Abstract 52 Coronary artery disease, heart failure, EF<35% NR NR Ivabradine No intervention
Wang 2019 Paper 68 Heart failure, EF <35% 55.8 0.5 Ivabradine | No intervention
Wang FC 2017 Paper 96 Heart failure 70.6 43.8 Ivabradine | No intervention
Wang JJ 2017 Paper 40 Heart failure 52.9 55.0 Ivabradine | No intervention
Wang Q 2017 Paper 120 Heart failure 62.3 35.0 Ivabradine | No intervention
Wang RM 2017 Paper 78 Heart failure 59.9 28.3 Ivabradine | No intervention
Wang YH 2018 Paper 68 Heart failure 66.0 423 Ivabradine | No intervention
Wang GK 2020 Paper 72 Chronic heart failure 68.5 48.6 Ivabradine No intervention
Wang LJ 2020 Paper 70 Chronic heart failure 57.0 229 Ivabradine No intervention
Wei 2019 Paper 64 Heart failure, EF<45% 60.6 39.7 Ivabradine | No intervention
Xia 2016 Paper 78 Heart failure 60.7 44.9 Ivabradine | No intervention
Xing 2018 Paper 20 Heart failure 52.7 55.0 Ivabradine | No intervention
Xu 2019 Paper 77 Heart failure, EF<50% 68.1 0.5 Ivabradine | No intervention
Xu 2020 Paper 122 Heart failure, EF<45% 71.0 56.6 Ivabradine | No intervention
Xue 2020 Paper 90 Chronic heart failure 59.2 45.6 Ivabradine No intervention
Yang WT 2019 Paper 80 Heart failure, EF<45% 62.2 0.4 Ivabradine No intervention
Yang Z 2019 Paper 135 Heart failure 65.7 0.3 Ivabradine No intervention
Yao 2016 Paper 72 Heart failure, EF<40% NR NR Ivabradine No intervention
Yi 2017 Paper 90 Heart failure, EF<45% 66.6 322 Tvabradine Placebo
Yu 2019 Paper 66 Dilated cardiomyopathy, EF<40% 46.8 0.4 Ivabradine | No intervention
Yu 2018 Paper 86 Heart failure 62.5 43.0 Ivabradine No intervention
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Yue 2016 Thesis 80 Heart failure, EF<40% 68.3 50.0 Ivabradine No intervention
Zeng FC 2019 Paper 65 Heart failure 72.0 0.6 Ivabradine | No intervention
Zeng XM 2019 Paper 90 Heart failure 70.6 0.5 Ivabradine | No intervention

Zhang 2018 Paper 60 Coronary artery disease, heart failure 64.2 483 Ivabradine No intervention
ZhangJ 2019 Paper 86 Heart failure 66.2 0.5 Ivabradine | No intervention
Zhang XJ 2019 Paper 110 Heart failure 61.6 0.4 Ivabradine No intervention
Zhang 2020 Paper 85 Coronary heart disease, heart failure 64.4 0.4 Ivabradine No intervention
Zhang Y 2020 Paper 54 Chronic heart failure NR 51.9 Ivabradine No intervention
Zhang 2021 Paper 94 Chronic heart failure 70.9 44.7 Ivabradine | No intervention
Zhao 2020 Paper 80 Chronic heart failure 68.3 46.3 Ivabradine No intervention
Zhou 2019 Thesis 60 Heart failure 54.8 0.4 Ivabradine | No intervention
Zhou 2020 Paper 86 Heart failure, EF<35%, HR>100 65 47.7 Ivabradine No intervention
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Abdel-Hady 2011

Bias domain Authors’ judgement | Support for judgement
Random sequence Unclear No information
generation

Allocation concealment Unclear No information
Blinding of participants and | Unclear No information
personnel

Blinding of outcome Unclear No information
assessment

Incomplete outcome data Unclear No information
Selective reporting Unclear No protocol available
Other bias Unclear No mention of funding or conflicts of

interest

Abdel-Salam 2015

Bias domain

Authors’ judgement

Support for judgement

Random sequence
generation

Low

Quote: "Randomization was performed
by computer-generated allocation
schedule drawn by an independent
statistician."

Allocation concealment Unclear No information

Blinding of participants and | Low Quote: "Study drugs were identical in

personnel appearance. Both the patients and the
investigators performing the baseline and
follow-up assessment were blinded to the
treatment allocation."

Blinding of outcome Unclear Not mentioned

assessment

Incomplete outcome data Low No loss to follow-up.

Selective reporting Unclear No protocol and serious adverse events
reported inadequately

Other bias Low Funded by university. No conflicts of
interest

Adamyan 2008

Bias domain Authors’ judgement | Support for judgement

Random sequence Unclear No information

generation

Allocation concealment Unclear No information

Blinding of participants and | High Ivabradine was compared to standard

personnel care. Therefore, the participants and
personnel were probably unblinded.

Blinding of outcome Unclear No information

assessment

Incomplete outcome data Unclear No information

Selective reporting Unclear No information
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Other bias

Unclear

No mention of funding or conflicts of
interest

Adamyan 2010

Bias domain

Authors’ judgement

Support for judgement

Random sequence
generation

Unclear

No information

Allocation concealment Unclear No information

Blinding of participants and | High Ivabradine was compared to standard

personnel care. Therefore, the participants and
personnel were probably unblinded.

Blinding of outcome Unclear No information

assessment

Incomplete outcome data Unclear No information

Selective reporting Unclear No information

Other bias Unclear No mention of funding or conflicts of
interest

Adamyan 2015

Bias domain

Authors’ judgement

Support for judgement

Random sequence
generation

Unclear

No information

Allocation concealment Unclear No information

Blinding of participants and | High Ivabradine was compared to standard

personnel care. Therefore, the participants and
personnel were probably unblinded.

Blinding of outcome Unclear No information

assessment

Incomplete outcome data Unclear No information

Selective reporting Unclear No information

Other bias Unclear No mention of funding or conflicts of
interest

Al Saadi 2013

Bias domain

Authors’ judgement

Support for judgement

Random sequence
generation

Unclear

No information

Allocation concealment Unclear No information

Blinding of participants and | High Ivabradine was compared to carvedilol.

personnel Therefore, the participants and personnel
were probably unblinded.

Blinding of outcome Unclear No information

assessment

Incomplete outcome data Unclear No information

Selective reporting Unclear No information

Maagaard M, et al. BMJ EBM 2021;0:1-11. doi: 10.1136/bmjebm-2021-111724



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance

Supplemental material

placed on this supplemental material which has been supplied by the author(s)

BMJ EBM

Other bias

Unclear

No mention of funding. No conflicts of
interest.

Aroutunov 2008

Bias domain

Authors’ judgement

Support for judgement

Random sequence
generation

Unclear

No information

Allocation concealment Unclear No information

Blinding of participants and | High Ivabradine was compared to standard

personnel care. Therefore, the participants and
personnel were probably unblinded.

Blinding of outcome Unclear No information

assessment

Incomplete outcome data Unclear No information

Selective reporting Unclear No information

Other bias Unclear No mention of funding or conflicts of
interest

Babushkina 2020

Bias domain

Authors’ judgement

Support for judgement

Random sequence
generation

Unclear

No information

Allocation concealment Unclear No information

Blinding of participants and | High Ivabradine and bisoprolol was compared

personnel to bisoprolol alone. Therefore, the
participants and personnel were probably
unblinded.

Blinding of outcome Unclear No information

assessment

Incomplete outcome data Low No loss to follow-up

Selective reporting Unclear No information

Other bias Low No funding or conflicts of interest

Bansal 2019

Bias domain

Authors’ judgement

Support for judgement

Random sequence
generation

Unclear

No information

Allocation concealment Unclear No information

Blinding of participants and | High Quote: “open-label”

personnel

Blinding of outcome Unclear No information

assessment

Incomplete outcome data Low No loss to follow-up

Selective reporting Unclear No information

Other bias Unclear No mention of funding or conflicts of
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| interest

Barilla 2016

Bias domain

Authors’ judgement

Support for judgement

Random sequence
generation

Low

Quote: “patients were assigned to the two
treatment groups according to a
computer-generated list of
randomisation”

Allocation concealment Unclear No information

Blinding of participants and | High Quote: “open-label”

personnel

Blinding of outcome High Only the echocardiographer was blinded
assessment to treatment allocation.

Incomplete outcome data Low No loss to follow-up

Selective reporting Unclear No information

Other bias Low No funding received. No conflicts of

interest.

BEAUTIFUL 2008 (Fox 2008)

Bias domain

Authors’ judgement

Support for judgement

Random sequence
generation

Low

Quote: “the random-allocation schedule
was computer-generated by non-adaptive
balanced randomisation”

High for serious
adverse events and
hospitalisations

Allocation concealment Low Quote: "central interactive voice-
response system and an interactive web-
response system."

Blinding of participants and | Low Quote: “double-blind” and “randomised

personnel to ivabradine or matched placebo”

Blinding of outcome Low Quote: “prespecified events were

assessment adjudicated by a central endpoint
validation committee blinded to the
allocation of randomized study
medication”

Incomplete outcome data Low Intention-to-treat data presented.

Selective reporting Low Protocol registered retrospectively.

However, serious adverse events and all-
cause mortality was reported.

All-cause hospitalisation was not
reported and this raises serious concerns
of selective outcome reporting related to
hospitalisations and serious adverse
events.

Other bias

Low

Funded by the company that produced
ivabradine (Servier).
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Bi 2020

Bias domain Authors’ judgement | Support for judgement

Random sequence Unclear No information

generation

Allocation concealment Unclear No information

Blinding of participants and | High Quote: “open-label”

personnel

Blinding of outcome Unclear No information

assessment

Incomplete outcome data Low No loss to follow-up

Selective reporting Unclear No information

Other bias Unclear No mention of funding or conflicts of
interest

Cao 2019

Bias domain

Authors’ judgement

Support for judgement

Random sequence
generation

Low

Quote: “random-number table”

Allocation concealment Unclear No information

Blinding of participants and | High Quote: “open-label”

personnel

Blinding of outcome Unclear No information

assessment

Incomplete outcome data Low No loss to follow-up

Selective reporting Unclear No information

Other bias Low Funded by Yan ‘An Science and
Technology Research Project. No
conflicts of interest.

Cavosoglu 2015

Bias domain

Authors’ judgement

Support for judgement

Random sequence
generation

Unclear

No information

Allocation concealment Unclear No information

Blinding of participants and | Unclear Reported as placebo-controlled, but no

personnel mention of blinding

Blinding of outcome Unclear No information

assessment

Incomplete outcome data Low No loss to follow-up

Selective reporting Unclear No information

Other bias Low No mention of funding. No conflicts of
interest.

Chaudhari 2014

Bias domain

| Authors’ judgement | Support for judgement
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Random sequence Unclear No information

generation

Allocation concealment Unclear No information

Blinding of participants and | High Quote: “open-label”

personnel

Blinding of outcome Unclear No information

assessment

Incomplete outcome data Unclear No information

Selective reporting Unclear No information

Other bias Unclear No mention of funding or conflicts of
interest

Chen 2021

Bias domain

Authors’ judgement

Support for judgement

Random sequence
generation

Unclear

No information

Allocation concealment Unclear No information

Blinding of participants and | High Quote: “open-label”

personnel

Blinding of outcome Unclear No information

assessment

Incomplete outcome data Low No loss to follow-up

Selective reporting Unclear No information

Other bias Unclear No mention of funding or conflicts of
interest

Chen G 2020

Bias domain Authors’ judgement | Support for judgement

Random sequence Unclear No information

generation

Allocation concealment Unclear No information

Blinding of participants and | High Quote: “open-label”

personnel

Blinding of outcome Unclear No information

assessment

Incomplete outcome data Low No loss to follow-up

Selective reporting Unclear No information

Other bias Unclear No mention of funding or conflicts of
interest

Chen HX 2020

Bias domain

Authors’ judgement

Support for judgement

Random sequence
generation

Unclear

No information

Allocation concealment

Unclear

No information
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Blinding of participants and | High Quote: “open-label”

personnel

Blinding of outcome Unclear No information

assessment

Incomplete outcome data Low No loss to follow-up

Selective reporting Unclear No information

Other bias Unclear No mention of funding or conflicts of
interest

Cheng 2017

Bias domain Authors’ judgement | Support for judgement

Random sequence Low Quote: “random-number table”

generation

Allocation concealment Unclear No information

Blinding of participants and | High Quote: “open-label”

personnel

Blinding of outcome Unclear No information

assessment

Incomplete outcome data Low No loss to follow-up

Selective reporting Unclear No information

Other bias Unclear No mention of funding or conflicts of
interest

Chumburidze 2013

Bias domain Authors’ judgement | Support for judgement

Random sequence Unclear No information

generation

Allocation concealment Unclear No information

Blinding of participants and | Low Quote: “double-blind”

personnel

Blinding of outcome Unclear No information

assessment

Incomplete outcome data Unclear No information

Selective reporting Unclear No information

Other bias Unclear No mention of funding or conflicts of
interest

Cong 2018

Bias domain Authors’ judgement | Support for judgement

Random sequence Low Quote: “random-number table”

generation

Allocation concealment Unclear No information

Blinding of participants and | High Quote: “open-label”

personnel

Blinding of outcome Unclear No information
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assessment

Incomplete outcome data Low No loss to follow-up

Selective reporting Unclear No information

Other bias Unclear No mention of funding or conflicts of

interest

CONSTATHE-DHF 2016 (Lofrano-Alves)

Bias domain

Authors’ judgement

Support for judgement

Random sequence
generation

Low

Quote: “randomly assigned via computer-
generated sequence into two groups”

Allocation concealment

Low

Quote: “the randomisation sequence was
held by an independent pharmacy”

Blinding of participants and
personnel

Low

Quote: "Commercially available IVA
tablets were encapsulated in hard gelatin
capsules. To create a PLA, capsules were
filled with starch; they were
indistinguishable from the IVA-
containing capsules. Patient, caregivers,
outcome assessors, and researched
remained blinded to the intervention.”

Blinding of outcome
assessment

Low

Quote: “outcome assessors remained
blinded to the intervention.”

Incomplete outcome data

Low

No loss to follow-up

Selective reporting

Low

Protocol not registered prospectively.
All-cause mortality and serious adverse
events reported.

Other bias

High

An author (EAB) received consulting
fees and travel/hotel/registration fee
subsidies from Servier. EAB also
performed contracted research from
Servier, received honoraria from Servier,
and was a member of the steering
comittee of Servier.

Deng 2017

Bias domain

Authors’ judgement

Support for judgement

Random sequence
generation

Unclear

No information

Allocation concealment Unclear No information

Blinding of participants and | High Quote: “open-label”

personnel

Blinding of outcome Unclear No information

assessment

Incomplete outcome data Low No loss to follow-up

Selective reporting Unclear No information

Other bias Unclear No mention of funding or conflicts of
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| interest

Di 2020

Bias domain

Authors’ judgement

Support for judgement

Random sequence
generation

Low

Quote: “random-number table”

Allocation concealment Unclear No information

Blinding of participants and | High Quote: “open-label”

personnel

Blinding of outcome Unclear No information

assessment

Incomplete outcome data Low No loss to follow-up

Selective reporting Unclear No information

Other bias Unclear No mention of funding or conflicts of
interest

EDIFY 2017

Bias domain

Authors’ judgement

Support for judgement

Random sequence
generation

Unclear

Quote: “the randomisation was balanced
1:1 and stratified on centres”. No
information on the procedure of
generating the random sequence

Allocation concealment

Unclear

No information

Blinding of participants and
personnel

Low

Quote: “double-blind” and “study
investigators and participants were
masked to treatment for the duration of
the trial

Blinding of outcome
assessment

Low

Quote: “The trial was conducted under
the supervision of an independent
executive committee (Supplementary
material online, Appendix S3), the
members of which were blinded to study
medication. After the study unblinding,
this committee was given full access to
the data and analyses and was responsible
for the interpretation of the results and
review of the manuscript”

Incomplete outcome data

High

95 were assigned to ivabradine and 84 to
placebo. 87 were analysed for efficacy in
the ivabradine group and 84 were
analysed for efficacy in the placebo
group. Hence, 8 patients are unaccounted
for in the ivabradine group. 76
participants in the ivabradine group and
77 in the placebo group completed the 8
months follow-up.
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Selective reporting

High

Protocol not registered prospectively.
Quality of life on the Kansas City
Cardiomyopathy Questionnaire not
reported.

Other bias

High

The trial was funded by the company that
developed ivabradine (Servier). Servier
was responsible for data management,
analysis, interpretation, and writing of the
article.

Fu 2021

Bias domain

Authors’ judgement

Support for judgement

Random sequence
generation

Unclear

No information

Allocation concealment Unclear No information

Blinding of participants and | High Quote: “open-label”

personnel

Blinding of outcome Unclear No information

assessment

Incomplete outcome data Low No loss to follow-up

Selective reporting Unclear No information

Other bias Unclear No mention of funding or conflicts of
interest

Gou 2017

Bias domain

Authors’ judgement

Support for judgement

Random sequence
generation

Low

Quote: “random-number table”

Allocation concealment Unclear No information

Blinding of participants and | High Quote: “open-label”

personnel

Blinding of outcome Unclear No information

assessment

Incomplete outcome data Low No loss to follow-up

Selective reporting Unclear No information

Other bias Unclear No mention of funding or conflicts of
interest.

Guo 2017

Bias domain

Authors’ judgement

Support for judgement

Random sequence
generation

Low

Quote: “computer-generated random
number”

Allocation concealment

Unclear

No information

Blinding of participants and
personnel

High

Quote: “open-label”
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Blinding of outcome Unclear No information

assessment

Incomplete outcome data Low No loss to follow-up

Selective reporting Unclear No information

Other bias Unclear No mention of funding or conflicts of
interest

He 2019

Bias domain

Authors’ judgement

Support for judgement

Random sequence
generation

Low

Quote: “random-number table”

Allocation concealment Unclear No information

Blinding of participants and | High Quote: “open-label”

personnel

Blinding of outcome Unclear No information

assessment

Incomplete outcome data High Unaccounted missing data

Selective reporting Unclear No information

Other bias Low Funded by Guangdong Traditional
Chinese Medicine Supervision Bureau.
No conflicts of interest.

Hu 2017

Bias domain Authors’ judgement | Support for judgement

Random sequence Unclear No information

generation

Allocation concealment Unclear No information

Blinding of participants and | High Quote: “open-label”

personnel

Blinding of outcome Unclear No information

assessment

Incomplete outcome data Low No loss to follow-up

Selective reporting Unclear No information

Other bias Unclear No mention of funding or conflicts of
interest

Hu 2018

Bias domain

Authors’ judgement

Support for judgement

Random sequence
generation

Unclear

No information

Allocation concealment Unclear No information
Blinding of participants and | High Quote: “open-label”
personnel

Blinding of outcome Unclear No information

assessment
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Incomplete outcome data Low No loss to follow-up

Selective reporting Unclear No information

Other bias Unclear No mention of funding or conflicts of
interest

Huang J 2017

Bias domain

Authors’ judgement

Support for judgement

Random sequence
generation

Low

Quote: “random-number table”

Allocation concealment Unclear No information

Blinding of participants and | High Quote: “open-label”

personnel

Blinding of outcome Unclear No information

assessment

Incomplete outcome data Low No loss to follow-up

Selective reporting Unclear No information

Other bias Unclear No mention of funding or conflicts of
interest.

Kosmala 2013

Bias domain Authors’ judgement | Support for judgement

Random sequence Low Quote: "The procedure of randomization

generation to receive either ivabradine 5 mg or
placebo twice daily was performed by
computerized sequence generation.”

Allocation concealment Unclear No information

Blinding of participants and | Low Quote: "The hospital pharmacies were

personnel responsible for drug randomization and
dispensing, and both the investigators and
patients were blinded to the treatment
option."

Blinding of outcome Unclear No information

assessment

Incomplete outcome data Low No loss to follow-up

Selective reporting Unclear Retrospectively registered protocol.

Other bias Low Funded by Wroclaw Medical University
and Brisbane University. No conflicts of
interest.

Li 2018

Bias domain

Authors’ judgement

Support for judgement

Random sequence
generation

Low

Quote: “random-number table”

Allocation concealment

Unclear

No information

Blinding of participants and

High

Quote: “open-label”
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personnel

Blinding of outcome Unclear No information

assessment

Incomplete outcome data Low No loss to follow-up

Selective reporting Unclear No information

Other bias Unclear No mention of funding or conflicts of
interest

Li 2020

Bias domain Authors’ judgement | Support for judgement

Random sequence Low Quote: “random-number table”

generation

Allocation concealment Unclear No information

Blinding of participants and | High Quote: “open-label”

personnel

Blinding of outcome Unclear No information

assessment

Incomplete outcome data Low No loss to follow-up

Selective reporting Unclear No information

Other bias Unclear No mention of funding or conflicts of
interest

Li B 2020

Bias domain

Authors’ judgement

Support for judgement

Random sequence
generation

Unclear

No information

Allocation concealment Unclear No information

Blinding of participants and | High Quote: “open-label”

personnel

Blinding of outcome Unclear No information

assessment

Incomplete outcome data Low No loss to follow-up

Selective reporting Unclear No information

Other bias Unclear No mention of funding or conflicts of
interest

Liu 2019

Bias domain

Authors’ judgement

Support for judgement

Random sequence
generation

Low

Quote: “random-number table”

Allocation concealment Unclear No information
Blinding of participants and | High Quote: “open-label”
personnel

Blinding of outcome Unclear No information

assessment
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Incomplete outcome data Low No loss to follow-up

Selective reporting Unclear No information

Other bias Unclear No mention of funding or conflicts of
interest

Liu 2020

Bias domain Authors’ judgement | Support for judgement

Random sequence Low Quote: “random-number table”

generation

Allocation concealment Unclear No information

Blinding of participants and | High Quote: “open-label”

personnel

Blinding of outcome Unclear No information

assessment

Incomplete outcome data Low No loss to follow-up

Selective reporting Unclear No information

Other bias Unclear No mention of funding or conflicts of
interest

Liu YY 2020

Bias domain Authors’ judgement | Support for judgement

Random sequence Low Quote: “random-number table”

generation

Allocation concealment Unclear No information

Blinding of participants and | Low Quote: “participants and researchers were

personnel unaware of allocation”

Blinding of outcome Unclear No information

assessment

Incomplete outcome data Low No loss to follow-up

Selective reporting Unclear No information

Other bias Unclear No mention of funding or conflicts of
interest

Lu 2019

Bias domain Authors’ judgement | Support for judgement

Random sequence Low Quote: “random-number table”

generation

Allocation concealment Unclear No information

Blinding of participants and | High Quote: “open-label”

personnel

Blinding of outcome Unclear No information

assessment

Incomplete outcome data Unclear No information

Selective reporting Unclear No information

Other bias Unclear No mention of funding or conflicts of
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| interest
Lu 2020
Bias domain Authors’ judgement | Support for judgement
Random sequence Low Quote: “random-number table”
generation
Allocation concealment Unclear No information
Blinding of participants and | High Quote: “open-label”
personnel
Blinding of outcome Unclear No information
assessment
Incomplete outcome data Low No loss to follow-up
Selective reporting Unclear No information
Other bias Unclear No mention of funding or conflicts of
interest
Luo 2021

Bias domain

Authors’ judgement

Support for judgement

Random sequence
generation

Low

Quote: “random-number table”

Allocation concealment Unclear No information

Blinding of participants and | High Quote: “open-label”

personnel

Blinding of outcome Unclear No information

assessment

Incomplete outcome data Low No loss to follow-up

Selective reporting Unclear No information

Other bias Unclear No mention of funding or conflicts of
interest

Ma 2016

Bias domain Authors’ judgement | Support for judgement

Random sequence Unclear No information

generation

Allocation concealment Unclear No information

Blinding of participants and | Low Quote: “double-blind, placebo-

personnel controlled”

Blinding of outcome Unclear No information

assessment

Incomplete outcome data Low No loss to follow-up

Selective reporting Unclear No information

Other bias Unclear No mention of funding or conflicts of

interest
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Ma 2020

Bias domain Authors’ judgement | Support for judgement

Random sequence Low Quote: “random-number table”

generation

Allocation concealment Unclear No information

Blinding of participants and | High Quote: “open-label”

personnel

Blinding of outcome Unclear No information

assessment

Incomplete outcome data Low No loss to follow-up

Selective reporting Unclear No information

Other bias Low Funded by Scientific Research Project of
Anhui Provincial Health and Family
Planning Commision

Mansour 2011

Bias domain Authors’ judgement | Support for judgement

Random sequence Low Quote: "A computer-driven

generation randomization program was used to
allocate"

Allocation concealment Unclear No information

Blinding of participants and | High Ivabradine was compared to no

personnel intervention. Therefore, the participant
and personnel were probably unblinded.

Blinding of outcome High No information. Only echocardiographer

assessment mentioned as being blinded to treatment
allocation.

Incomplete outcome data Low No loss to follow-up

Selective reporting Unclear No information

Other bias Low “This work was supported by the Faculty
of Medicine at Ain
Shams University, and Ain Shams
University Hospitals.”
No conflicts of interest.

Manz 2003

Bias domain

Authors’ judgement

Support for judgement

Random sequence
generation

Unclear

No information

Allocation concealment Unclear No information

Blinding of participants and | High Quote: “single-blind, placebo-controlled

personnel study” and “the investigators were aware
of the nature of each patient’s treatment”

Blinding of outcome Low Quote: "The cross-reading investigator
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assessment

was blinded to the identity of the patient,
the treatment administered, the timing of
the recording (Echo 0, 1 or 2) and the
assessment of the other investigator. Only
the results of the blinded cross-readings
were used for statistical analysis of
efficacy."

Incomplete outcome data Low No loss to follow-up

Selective reporting Unclear No information

Other bias High Funded by the company that developed
ivabradine (Servier)

Mao 2018

Bias domain

Authors’ judgement

Support for judgement

Random sequence
generation

Low

Quote: “random-number table”

Allocation concealment Unclear No information

Blinding of participants and | High Quote: “open-label”

personnel

Blinding of outcome Unclear No information

assessment

Incomplete outcome data Low No loss to follow-up

Selective reporting Unclear No information

Other bias Unclear No mention of funding or conflicts of
interest

Masi de Luca 2018

Bias domain

Authors’ judgement

Support for judgement

Random sequence
generation

Unclear

No information

Allocation concealment Unclear No information
Blinding of participants and | Unclear No information
personnel

Blinding of outcome Unclear No information
assessment

Incomplete outcome data Unclear No information
Selective reporting Unclear No information

Other bias Unclear No information
Moiseev 2011

Bias domain Authors’ judgement | Support for judgement
Random sequence Unclear No information
generation

Allocation concealment Unclear No information
Blinding of participants and | High Ivabradine was compared to standard
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personnel

care. Therefore, the participants and
personnel were probably not blinded.

Blinding of outcome Unclear No information

assessment

Incomplete outcome data Unclear No information

Selective reporting Unclear No information

Other bias Unclear No information

Nguyen 2018

Bias domain Authors’ judgement | Support for judgement

Random sequence Low Quote "computer-generated list"

generation

Allocation concealment Unclear No information

Blinding of participants and | Low Quote "patients and physicians were

personnel blinded to the study treatment"

Blinding of outcome High Quote "an independent sponsor staff was

assessment aware of the allocation groups in order to
analyze data and monitor adverse events"

Incomplete outcome data Unclear No information

Selective reporting Unclear An inadequate protocol was registered
with the European Clinical Trials
Database in 2010 (EUDRACT 2009—
018175-14). Only the primary endpoint is
mentioned in the protocol.

Other bias High Two authors were employed by Servier,
the study was funded by Servier, and
Servier provided statistical support.

Ordu 2015

Bias domain

Authors’ judgement

Support for judgement

Random sequence
generation

Unclear

No information

Allocation concealment Unclear No information

Blinding of participants and | High Quote: “open-label”

personnel

Blinding of outcome Unclear No information

assessment

Incomplete outcome data Low No loss to follow-up

Selective reporting Unclear No information

Other bias Unclear No conflicts of interest. No mention of
funding.

Pal 2015

Bias domain

Authors’ judgement

Support for judgement

Random sequence

Unclear

No information
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generation

Allocation concealment Unclear No information

Blinding of participants and | Low Quote: “double-blind”

personnel

Blinding of outcome Unclear No information

assessment

Incomplete outcome data Low No loss to follow-up

Selective reporting Unclear Trial retrospectively registered on
clinicaltrials.gov (NCT02354573)

Other bias Low No conflicts of interest. Funding by the
Chest, Heart and Stroke Society

Pan 2020

Bias domain

Authors’ judgement

Support for judgement

Random sequence
generation

Low

Quote: “random-number table”

Allocation concealment Unclear No information

Blinding of participants and | High Quote: “open-label”

personnel

Blinding of outcome Unclear No information

assessment

Incomplete outcome data Low No loss to follow-up

Selective reporting Unclear No information

Other bias Low Funded by Nantong Scientific Project
Potapenko 2011

Bias domain

Authors’ judgement

Support for judgement

Random sequence
generation

Unclear

No information

Allocation concealment Unclear No information

Blinding of participants and | High Ivabradine was compared to standard

personnel care. Therfore, the participants and
personnel were probably unblinded.

Blinding of outcome Unclear No information

assessment

Incomplete outcome data Unclear No information

Selective reporting Unclear No information

Other bias Unclear No information

Qi 2019

Bias domain

Authors’ judgement

Support for judgement

Random sequence
generation

Unclear

Quote: “lottery”

Allocation concealment

Unclear

No information

Blinding of participants and

High

Quote: “open-label”
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personnel

Blinding of outcome Unclear No information

assessment

Incomplete outcome data Low No loss to follow-up

Selective reporting Unclear No information

Other bias Unclear No mention of funding or conflicts of
interest

Raja 2017

Bias domain Authors’ judgement | Support for judgement

Random sequence Low "Computerized random number

generation generation protocol"

Allocation concealment Unclear No information

Blinding of participants and | High Only echocardiographer blinded

personnel

Blinding of outcome High Only echocardiographer blinded

assessment

Incomplete outcome data Low No loss to follow-up

Selective reporting Unclear No information

Other bias Low Funded by the Department of Cardiology,
SGPGIMS, Lucknow, India. No conflicts
of interest.

Sallam 2016

Bias domain Authors’ judgement | Support for judgement

Random sequence Unclear No information

generation

Allocation concealment Unclear No information

Blinding of participants and | Unclear No information

personnel

Blinding of outcome Unclear No information

assessment

Incomplete outcome data Low No loss to follow-up

Selective reporting Unclear No information

Other bias High The Kansas City Cardiomyopathy
Questionnaire was funded by the
company that developed ivabradine
(Servier)

Sarullo 2010

Bias domain

Authors’ judgement

Support for judgement

Random sequence
generation

Low

uote: uteriz u
ote: “computerized sequence
generation”

Allocation concealment

Low

Quote: “ivabradine and placebo were
prepared in numbered anonymous
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bottles”
Blinding of participants and | High Quote: “single-blind”
personnel
Blinding of outcome Unclear No information
assessment
Incomplete outcome data Unclear No information
Selective reporting Unclear No information
Other bias Low No funding and no conflicts of interest
Shen 2018

Bias domain

Authors’ judgement

Support for judgement

Random sequence
generation

Low

Quote: “random-number table”

Allocation concealment Unclear No information

Blinding of participants and | High Quote: “open-label”

personnel

Blinding of outcome Unclear No information

assessment

Incomplete outcome data Low No loss to follow-up

Selective reporting Unclear No information

Other bias Unclear No mention of funding or conflicts of
interest

SHIFT 2010 (Swedberg)

Bias domain

Authors’ judgement

Support for judgement

Random sequence
generation

Low

Quote: "Patients were randomly to
treatment groups by computer-generated
assignment through a telephone
interactive voice response system."

Allocation concealment

Low

Quote: “The allocation sequence was
generated at the sponsor level through
validated in-house application software;
access was restricted to people
responsible for study therapeutic units
production until database lock."

Blinding of participants and
personnel

Low

Quote: "Eligible patients were allocated
to receive ivabradine or placebo" and
"Patients and investigators were masked
to treatment allocation. The study drugs
(ivabradine or placebo) were identical in
appearance."

Blinding of outcome
assessment

Low

Quote: "An endpoint validation
committee, masked to study treatment,
reviewed and adjudicated all prespecified
events according to definitions included
in the charter."
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Incomplete outcome data

Low

Quote: "Analysis was by intention to
treat". "6658 patients were randomly
assigned to treatment groups (3268
ivabradine, 3290 placebo)." 3241 was
included in the ivabradine group and
3264 was included in the placebo group
for the analysis of the primary and
secondary outcomes.

Selective reporting

Low

The first patient was randomised in 2006.
Prospectively registered with ISRCTN
with limited information on
methodology. The rationale and design
article was published on November the
5th 2009. The trial was first registered on
ClinicalTrials.gov in 2015.

Other bias

Low

High for serious
adverse events.

Most authors have received funding from
the company that developed ivabradine
(Servier). Servier was the sole sponsor of
the study. Quote: “There IS an agreement
between Principal Investigators and the
Sponsor (or its agents) that restricts the
PI's rights to discuss or publish trial
results after the trial is completed.”

There was an effect on serious adverse
events, primarily due to a decrease in
hospitalisations. However, the definition
of hospitalisations was not pre-defined
and the assessment of hospitalisations
was not described.

Sisakian 2015

Bias domain

Authors’ judgement

Support for judgement

Random sequence
generation

Unclear

Quote: “empirically allocated”

Allocation concealment

Unclear

No information

Blinding of participants and
personnel

High

Ivabradine was compared to standard
care. Therefore, the participants and
personnel were probably not blinded to
treatment allocation.

Blinding of outcome
assessment

Unclear

No information

Incomplete outcome data

Low

No loss to follow-up

Selective reporting

Unclear

No information

Other bias

Unclear

No mention of funding or conflicts of
interest
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Song 2021

Bias domain Authors’ judgement | Support for judgement

Random sequence Low Quote: “random-number table”

generation

Allocation concealment Unclear No information

Blinding of participants and | High Quote: “open-label”

personnel

Blinding of outcome Unclear No information

assessment

Incomplete outcome data Low No loss to follow-up

Selective reporting Unclear No information

Other bias Low Funded by Beijing Dongcheng District
Excellent Talents Training Funding

Su 2020

Bias domain

Authors’ judgement

Support for judgement

Random sequence
generation

Unclear
