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ABSTRACT

OBJECTIVE To determine the harms of ezetimibe in
people who need lipid-lowering treatment.

DESIGN Systematic review and meta-analysis.
DATA SOURCES Randomised controlled trials and
cohort studies.

ELIGIBILITY CRITERIA FOR SELECTING STUDIES Studies
comparing ezetimibe with placebo, standard care,

or other lipid-lowering agents in people who need
lipid-lowering treatment with a follow-up duration

of at least six months (or 24 weeks). The relative
effects for potential harms of ezetimibe were pooled
by use of random effect pairwise meta-analyses for
randomised controlled trials and the evidence from
observational studies was narratively summarised. The
certainty of evidence was assessed using the Grading
of Recommendation Assessment, Development, and
Evaluation.

RESULTS 48 randomised controlled trials with

28 444 participants (median follow-up 34 weeks,
range 24-312 weeks) and four observational
studies with 1667 participants (median follow-up
282 weeks, range 72-400 weeks) were included.
The meta-analyses of randomised trials showed
moderate to high certainty that ezetimibe was

not associated with cancer (relative risk 1.01;

95% confidence interval 0.92 to 1.11), fractures
(0.90; 0.74 to 1.10), discontinuation due to any
adverse event (0.87; 0.74 to 1.03), gastrointestinal
adverse events leading to discontinuation (1.34;
0.58 to 3.08), myalgia or muscular pain leading to
discontinuation (0.82; 0.51 to 1.33), neurocognitive
events (1.48; 0.58 to 3.81), or new-onset diabetes

WHAT IS ALREADY KNOWN ON THIS TOPIC

cholesterol

= Ezetimibe lowers low density lipoprotein cholesterol and reduces
cardiovascular risks by blocking the gastrointestinal absorption of dietary

= Although ezetimibe is generally safe, there are concerns about its potential
harms including cancer, neurocognitive events, fractures, gastrointestinal
adverse events, myalgia, muscular pain, and new-onset diabetes

WHAT THIS STUDY ADDS

= Adding ezetimibe results in little to no difference in adverse events or other
undesirable effects in people who need lipid-lowering treatment

HOW THIS STUDY MIGHT AFFECT RESEARCH, PRACTICE, OR POLICY

= When deciding to add ezetimibe to statins for lipid-lowering treatment,
clinicians can have confidence in the evidence that adverse events are rare

BM)
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1

(0.88; 0.61 to 1.28). The narrative analysis of
observational studies provided consistent findings.
No credible subgroup effects were identified for the
harm outcomes, including shorter versus longer
follow-up duration of trials.

CONCLUSIONS Ezetimibe results in little to no
difference in adverse events or other undesirable
effects compared with placebo, usual care or other
lipid-lowering agents.

REVIEW REGISTRATION PROSPERO
CRD42020187437.

Introduction
Cardiovascular diseaseis one of theleading causes
of death and disability worldwide.' Statins are
first line cholesterol-lowering drugs for the reduc-
tion of cardiovascular risk but can cause adverse
effects such as myalgia, muscular pain, and new-
onset diabetes.*® Ezetimibe, an oral cholesterol-
lowering drug taken after statins, which inhibits
intestinal cholesterol absorption and decreases
biliary cholesterol secretion, lowers low density
lipoprotein cholesterol (LDL-C) by 20%.°”°
Clinical trials and systematic reviews have estab-
lished that ezetimibe can reduce cardiovascular
events.'? 3 Guidelines from the European Society
of Cardiology** and American Heart Association®®
recommend ezetimibe as a second lipid-lowering
drug in addition to treatment with statins when
LDL-C treatment goals are not met, or as a single
drug in case of statin-intolerance. The number
of prescriptions of ezetimibe doubled in North
America from 2003 to 2006 for the primary
and secondary prevention of cardiovascular
diseases."®

Although ezetimibe is well tolerated in clin-
ical practice, some studies suggest concerns
regarding potential harms such as cancer,
neurocognitive events, fractures, gastrointes-
tinal adverse events, myalgia, muscular pain,
and new-onset diabetes.” '’"?* The cause and
magnitude of adverse events or undesirable
effects of ezetimibe remain unclear. Therefore,
we conducted a pairwise systematic review and
meta-analysis of randomised controlled trials
and observational studies to evaluate the safety
of ezetimibe in people who need lipid-lowering
treatment. This systematic review quantitatively
informed the potential harms of ezetimibe for a
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parallel clinical practice guideline with risk-
stratified recommendations for ezetimibe and
PCSK9 inhibitors.?? This guideline forms part of
a BMJ Rapid Recommendation and is a collabo-
rative effort by the MAGIC Evidence Ecosystem
Foundation (https://magicevidence.org) and
The BMJ (box 1).** For the visual abstract of this
paper, see figure 1.

Methods

Study design

This systematic review was reported according to the
Preferred Reporting Items for Systematic Reviews
and Meta-analyses (known as PRISMA) statement
and the Meta-analysis of Observational Studies
in Epidemiology (known as MOOSE) statement
(checklists in online supplemental tables S1 and
$2).”° % We registered the protocol in PROSPERO
(CRD42020187437).

Guideline panel and patient involvement

The BMJ Rapid Recommendation panel,?* including
clinicians, methodologists, and patients provided
critical oversight over the steps of this review. The
panel included cardiologists, general practitioners,
general internists, endocrinologists, a geriatri-
cian, methodologists, and three patient partners.
Patient partners received personal training and indi-
vidual support in the methods used throughout the

bmjmedicine

Visual abstract

The safety of ezetimibe
A review of the evidence

[
M=
:

Ezetimibe results in little to no difference in adverse
events or other undesirable effects compared to
placebo, usual care, or other lipid-lowering agents

g€ summary

L/’ Study design ,oﬁj Systematic review and meta-analysis

ﬁ‘ Data sources D 48 randomised controlled trials D Observational studies *
Median follow-up: 34 weeks Cohorts: 4
Mean baseline LDL-C t: Participants: 1667

112.1 mg/dL (2.9 mmol/L) Median follow-up: 5.4 years

&R comparison

Intervention Comparator

Placebo, usual care, or other
lipid-lowering agents

Ezetimibe

(4

th outcomes ﬁﬁ ——— Riskratio 95% Cl———  Gertainty of
Randomised controlled trials 05 1 4 evidence
Cancer 22363 10 == High
Fractures 20291 8 — High
Neurocognitive events 19887 5 * Moderate
New-onset diabetes 20319 8 ——— S High
Discontinuation due to:

Any adverse events 27326 40 —o— Moderate
Gastrointestinal adverse events 2432 20 ¢ Moderate
Myalgia or muscular pain 2438 25 *— High

*Observational studies outcomes in paper
tLow density lipoprotein cholesterol

& https://bitly/bmjmedez © 2022 BM]J Publishing Group Ltd

Figure 1 | Visual abstract

BOX 1] LINKED ARTICLES IN THIS BM/ RAPID
RECOMMENDATIONS CLUSTER

= Hao Q, Aertgeerts B, Guyatt G, et al.
PCSKg inhibitors and ezetimibe for the
reduction of cardiovascular events: a
clinical practice guideline with risk-stratified
recommendations. BM/ 2022;377:€069066,
doi:10.1136/bmj-2021-069066

— Summary of the results from the Rapid

Recommendation process
= Khan SU, Yedlapati SH, Lone AN, et al. Anti-

PCSKog agents and ezetimibe for cardiovascular

risk reduction: a systematic review and network

meta-analysis. BMJ/ 2022;377:€069116,
doi:10.1136/bmj-2021-069116

— Review and network meta-analysis of
all available randomised trials that
assessed effects of PCSK9g inhibitors and
ezetimibe with or without statin therapy for
cardiovascular risk reduction

= Harm reviews

— WangY, Zhan S, Du H, et al. Safety of
ezetimibe in lipid-lowering treatment:
systematic review and meta-analysis of
randomised controlled trials and cohort
studies. BMJ MED 2022;1. doi:10.1136/
bmjmed-2022-000134

— LiJ, DuH, Wang, et al. Safety of proprotein
convertase subtilisin/kexin g inhibitors: a
systematic review and meta-analysis. Heart
2022; doi:10.1136/heartjnl-2021-320556

= MAGICApp (https://app.magicapp.org)

— Expanded version of results with multi-
layered recommendations, evidence
summaries, and decision aids for use on all
devices

guideline development process. The panel assisted
in framing the study question, defining the inter-
ventions and comparisons, prioritising outcome
measures, and proposing subgroup analyses. Three
patient partners were members of the guideline
panel that contributed to this systematic review and
the associated BMJ Rapid Recommendation.

Data sources
We searched Medline, EMBASE, and Cochrane
Central Register of Controlled Trials (CENTRAL)
from inception to July 2021. We also searched
ClinicalTrials.gov for completed unpublished regis-
tered trials with results. The search strategy is shown
in online supplemental tables S3 and S4.

Paired reviewers (YW and HD) searched the
literature and selected studies through screening
titles and abstracts. Potentially eligible papers
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were screened in full text. In case of conflict, a third
reviewer (SL) arbitrated disagreement by discussion.
We crosschecked the study inclusion with a previ-
ously published systematic review.'?

We included randomised controlled trials and
cohort studies that compared ezetimibe with placebo,
standard care, or other lipid-lowering agents with at
least sixmonths (or 24 weeks) follow-up duration.
We included studies explicitly reporting data for at
least one outcome of interest, including cancer (any
type), new-onset diabetes mellitus, neurocognitive
events, fractures, myalgia or muscular pain leading
to discontinuation, discontinuation due to gastroin-
testinal adverse events, or discontinuation due to any
adverse effect. The longest follow-up duration or the
largest population study was included when studies
reported on the same or overlapping populations.
Only studies published in English were included.

Data were collected in a predefined collection form
incorporating study characteristics (eg, first author
name, year of publication, study design, sample size,
follow-up duration, prevention type, the interven-
tion of control, and background treatment); base-
line characteristics (eg, age, sex, body mass index,
LDL-C, high density lipoprotein cholesterol, and
triglycerides); intervention characteristics (eg, drug
dose, treatment duration); and safety outcomes (eg,
number of events and patients of each outcome) for
randomised controlled trials. If a published trial did
not report the outcome information, while the corre-
sponding ClinicalTrials.gov reported relevant data,
we collected data from the registry report. When the
data in publication and ClinicalTrials.gov conflicted,
we used the data from the publication. For obser-
vational studies, additional data were collected,
including prospective or retrospective design, expo-
sure, data source, and methods for comparability
(that is, matching or adjusting for confounding varia-
bles). Adjusted effect estimates (that is, relative risks
or odds ratios) and corresponding 95% confidence
intervals were preferred to raw data of adverse events
in observational studies. Paired reviewers (YW
and HD) performed the data extraction and a third
reviewer (SL) judged the discrepancies if any.

Paired reviewers (YW and HD) assessed the risk
of bias for randomised controlled trials using the
Cochrane Collaboration's risk-of-bias assessment
tool?” and that for observational studies with the
modified Newcastle-Ottawa quality assessment
scale.?® We added one item, which we named "other
concerns" because some concerns could not be clas-
sified into any of the existing eight items in the scale.
A third reviewer (SL) was involved in the discussion if
any discrepancy occurred.

Statistical analysis

For the included randomised controlled trials, we
pooled relative risks and their 95% confidence intervals
using the random effects model for all meta-analyses.

Wang'V, et al. BMJMED 2022;0. doi:10.1136/bmjmed-2022-000134
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Statistical heterogeneity was assessed by x* and I?
tests with significance defined by %> P<0.1or I>>50%.
We used baseline risks for each outcome based on the
pooled event rates of included control groups and calcu-
lated absolute effects for each outcome at both fiveyears
and twoyears. As a result of limited data reported and
low certainty of evidence, we did not pool outcome data
quantitatively in the analysis of observational studies
but instead conducted a narrative summary of the
included studies.

We analysed three subgroup analyses to explore
the potentially hypothetical heterogeneity. Firstly, the
follow-up duration (<48 v =48 weeks) in particular,
potential affects of larger relative effects in studies with
longer follow-up duration. Secondly, risk of bias (low v
high risk), focusing on larger relative effects in studies
with high risk. A high risk of bias is defined if at least two
high risk items from the Cochrane Collaboration Risk of
Bias Tool are noted. Finally, type of control (placebo or
usual care v active agents) with larger relative effects in
studies with placebo or usual care.

As recommended by reviewers, we exploratorily
performed a meta-regression according to different base-
line LDL-C concentrations. When the included number
of non-zero-event trials surpassed 10, funnel plots,
Begg’s rank correlations, and Egger’s linear regression
were applied in evaluating publication bias. We used
the fixed effects model to pool the data for each outcome
as the sensitivity analysis. All data analyses were done
using RStudio (R Pack Version 3.6.1).

To evaluate the certainty of evidence, we used
the Grading of Recommendation Assessment,
Development, and Evaluation (known as GRADE)
framework® and assessed the credibility of subgroup
analyses based on the literature.*

Patient and public involvement
Three patient partners were involved in the design of
this research.

Results

Included studies

Of 6881 citations of randomised controlled trials, we
included 48 with a total of 28 444 participants (figure 2,
table 1, and online supplemental tables S6 and S7).'!
Follow-up durations ranged from 24 to 312 weeks
(median 34 weeks). The mean age of participants was
62.6 years, 71.9% were male, the mean baseline LDL-C
was 112.1mg/dL (2.9mmol/L), and the mean propor-
tion of individuals using statins at admission was 39.6%
(table 1). Of 25 multicentre trials, treatment regimens
included ezetimibe in monotherapy (663 participants in
11 trials), ezetimibe plus statin (13230 participants in
36 trials), and ezetimibe plus fibrate (340 participants
in one trial).

Of 3625 citations of observational studies, we
included four cohort retrospective cohorts with 1667
participants in our narrative summary (figure 2,
table 2, and online supplemental table $10).3!73*
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Figure 2 | PRISMA flow diagram

Follow-up durations ranged from 72 to 400 weeks
(that is, 1.38-7.70 years; median 282 weeks (that is,
5.42 years)). The population from two studies were
identified from electronic health records.’? >* The
mean age of the participants was 59.5 years, 35.6%
were male, the mean baseline LDL-C was 191.0 mg/
dL (4.9mmol/L), and 9.7% of participants were
using statins at admission. Three studies compared
ezetimibe plus statin versus statin alone, and one
other compared ezetimibe versus colesevelam.

Risk of bias

We rated the overall risk of bias as low across all 48
included trials; 29 trials raised concerns (online
supplemental file 1). We rated 14 (29%) studies as
high risk of bias because the number of missing partic-
ipants was higher than 20% or the analysis was not
done by an intention-to-treat protocol. We rated 18
(38%) trials as high risk of bias owing to inadequate
masking of participants and personnel, 14 (29%)
trials owing to an open label design, and four (8%)

trials because the trial design did not have a matching
placebo. The overall scores of the Newcastle-Ottawa
quality assessment scale were six to seven among the
included observational studies, indicating some risks
of bias (table 3; online supplemental table S11).

Meta-analyses of randomised controlled trials

As shown in figure 3, moderate to high certainty
evidence indicated that ezetimibe has little to no
effect on the risks of cancer (relative risk 1.01;
95% confidence interval 0.92 to 1.11), fractures
(0.90; 0.74 to 1.10), discontinuation due to any
adverse events (0.87; 0.74 to 1.03), discontinua-
tion due to gastrointestinal adverse events (1.34;
0.58 to 3.08), myalgia or muscular pain leading to
discontinuation (0.82; 0.51 to 1.33), neurocognitive
events (1.48; 0.58 to 3.81), or new-onset diabetes
(0.88; 0.61 to 1.28). We downgraded the certainty
of the evidence to moderate for discontinuation
due to any adverse events for indirectness because
of the composite nature of the outcome. We also

Wang Y, et al. BMJMED 2022;0. doi:10.1136/bmjmed-2022-000134
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Table 1 | Baseline characteristics of included trials

Characteristics No (%) Interquartile range Range
Eligible studies:
Total No of trials 48 = =
Median trial size 131 65-246 18-18 144
Median follow-up (weeks) 34 24-52 24-312
No of studies funded by pharmaceutical companies 26 (54.2) — —
No of studies that were phase 2/3 12 (25.0) — —
No of studies that were not phase 2/3 36 (75.0) — —
Participants:
Mean age (years) 62.6 57.7-64.0 45.9-84.1
Male sex (%) 71.9 51.9-75.3 27.6-89.7
Mean LDL-C (mg/dL) at baseline 112.1 109.92-150.47 82.05-318.40
Mean proportion (%) of patients receiving statin at baseline  39.6 0-100 0-100
Region:
World 12 (25.0) — —
Europe* 9(18.8) — —
Asiat 20 (41.7) = =
America 7 (14.6) — —
Prevention type:
Primary prevention 12 (25.0) — —
Secondary prevention 24 (50.0) — —
Unspecific prevention 12 (25.0) — —

LDL-C=low density lipoprotain cholesterol (1 mg/dL=0.0259 mmol/L).
*One study conducted in Russia was included in this category.
tOne study conducted in Turkey was included in this category.

downgraded the certainty of evidence of discontinu-
ation due to any gastrointestinal adverse events and
neurodegenerative events for imprecision because
of wide 95% confidence intervals, which could not
support clinical decision making.

Subgroups and sensitivity analysis

None of the subgroup analyses identified potential
subgroup effects in different trials with different
follow-up durations, risk of bias, and type of control
(online supplemental table S8 and figures S3-S5).
For example, the cancer risk did not show heteroge-
neity across the subgroups of <48 weeks follow-up

(relative risk 0.79; 95% confidence interval 0.21 to
3.01) and >48 weeks follow-up (1.01; 0.92 to 1.11)
with the interaction P value being 0.72. The meta-
regression did not identify any association between
baseline LDL-C concentrations and outcomes (online
supplemental table S13).

The sensitivity analyses supported the robustness
of the pooled results using the fixed effects model
(online supplemental figures S7-S19). Neither
funnel plots nor Begg’s and Egger’s tests for the
outcomes of cancer and discontinuation due to any
adverse events did not identify signals of publication
bias (online supplemental table S9).

Table 2 | Characteristics of the included observational studies

Study Study design
Barkas et al’! Retrospective
cohort study
Kim et al*? Retrospective
cohort study
Ktosiewicz- Retrospective

Latoszek et al** cohort study

Rivers et al** Retrospective

cohort study

No of
Data sources  Funding Location  centres
NR Not funded Greece Single

centre
Electronic med- Ministry of Health  Korea Single
ical records and Welfare, Re- centre

public of Korea

NR Sanofi Poland Single

centre
Electronic med- Sankyo Pharma us Single
ical records centre

Mean LDL-C
No of Median follow-  (mg/dL) at Prevention
participants up duration baseline type
796 6.84years* 177.8 Primary
665 4years NR NR
190 7.70yearst 239.8 Primaryt
16 Phase 1: 305 166 NR
days; phase 2:
199 days

LDL-C=low density lipoprotain cholesterol (1 mg/dL=0.0259 mmol/L); NR=not reported.

*Mean was estimated from median

tData in specific subpopulation of interest were not available, so data in overall population were presented.

and interquartile range.
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Table 3 | Treatments, outcomes, and risk of bias of included observational studies

Outcome Study

New-onset diabetes Barkas et al’!
Kim et al*?

Myalgia or muscular pain  Ktosiewicz-

leading to discontinuation Latoszek et al*?

Rivers et al*

Discontinuation due to any Rivers et al**
gastrointestinal adverse
events

Discontinuation due to any Rivers et al**

adverse events

Treatment of interest

Ezetimibe+statin

Simvastatin (20 mg) with eze-
timibe (10 or 20 mg) complex

Ezetimibe+statin

Phase 1: ezetimibe; phase 2:
ezetimibe+colesevelam

Phase !: ezetimibe; phase 2:
ezetimibe+colesevelam

Phase 1: ezetimibe; phase 2:
ezetimibe+colesevelam

NOS
score
Control group Summary of findings (0-10)
Statin Ezetimibe did not increase the risk of new-onset 7
diabetes (adjusted OR 1.01; 95%Cl 0.51 to
1.99). OR was adjusted for the log-transformed
baseline fasting glucose levels and follow-up
duration, the presence of metabolic syndrome,
and family history of diabetes.
Simvastatin (20 and 40 mg) Ezetimibe did not increase the risk of new-onset 7
diabetes (adjusted OR via indirect comparison*
1.24; 95%Cl 0.65 to 2.39). OR was adjusted
for baseline variables, which were not reported
explicitly.
Statin No case of myalgia or muscular pain leading to 6
discontinuation was reported in each group.
Phase 1: colesevelam; phase 2:  No case of myalgia or muscular pain leading to 6
ezetimibe+colesevelam discontinuation was reported in each group.
Phase 1: colesevelam; phase 2:  No case of discontinuation due to any gastrointes- 6
ezetimibe+colesevelam tinal adverse events was reported in each group.
Phase 1: colesevelam; phase 2:  No case of discontinuation due to any adverse 6

ezetimibe+colesevelam

events was reported in each group.

Cl=confidence interval; NOS=Newcastle-Ottawa quality assessment scale; OR=0dds ratio.

*The comparison was indirect because the OR and 95% Cl of simvastatin and ezetimibe versus imvastatin were calculated from the ORs and 95% Cls of simvastatin versus atorvastatin and of
simvastatin and ezetimibe versus atorvastatin.

Narrative summary of observational studies

Two retrospective studies® >* suggested that ezetimibe
was not associated with an increased risk of new-onset
diabetes (adjusted odds ratio 1.01, 95%confidence
interval 0.51 to 1.99; adjusted odds ratio via indirect
comparison 1.24, 0.65 to 2.39) during the four to six
year follow-up duration (table 3). Two studies reported
no instances of myalgia or muscular pain during the
follow-up duration.** > One study with 16 participants
reported no cases of discontinuation due to any adverse
events including gastrointestinal effects in a 10month
follow-up duration.’* We consider these findings to
be very low certainty evidence due to high risk of bias
(new-onset diabetes, myalgia or muscular pain leading
to discontinuation, discontinuation due to any gastroin-
testinal adverse events and discontinuation due to any
adverse events), indirectness (new-onset diabetes and
discontinuation due to any adverse events) and impre-
cision (myalgia or muscular pain leading to discontinua-
tion, discontinuation due to any gastrointestinal adverse
events and discontinuation due to any adverse events).

Discussion
Main findings
Moderate to high certainty evidence shows that
ezetimibe has little to no effect on adverse events
(compared with no ezetimibe), including cancer,
new-onset diabetes, neurocognitive events, frac-
tures, myalgia or muscular pain leading to discon-
tinuation, or discontinuation due to gastrointestinal
adverse events or any adverse events.

Drugs that do not cause adverse events are rare in
clinical practice.?® Unlike the pleiotropy of targets for
other lipid-lowering drugs, ezetimibe lowers LDL-C

concentration by blocking the Niemann-Pick C1 Like
1 (NPC1L1) protein, which inhibits intestinal choles-
terol absorption, thus mimicking a low cholesterol
diet.>® 3" Ezetimibe does not directly interact with the
lipid metabolism in the liver and other organs and is
biologically safe, except for the potential harms of
very low cholesterol intake, which remains open to
debate.’®

Compared with the previous studies
We identified six previous meta-analyses investi-
gating the safety concerns of ezetimibe.>*™** Results
for these studies were consistent with our findings,
except that Zhao and colleagues™ significantly
linked ezetimibe to increased neurocognitive events
in their network meta-analysis (network odds ratio
3.94, 95% confidence interval 1.18 to 13.12).
Neurocognitive safety is one of the most impor-
tant concerns followed by very low LDL-C concen-
trations.*> Nevertheless, the findings from our
meta-analysis of randomised controlled trials did
not show an effect of neurodegenerative events in
people treated with ezetimibe, nor did the findings
from the observational studies. Our study did not
show an effect on cancer, a concern that was raised
by the SEAS trial.>> We did not note an association
with fractures or gastrointestinal effects, events that
could be linked to the limited absorption of lipids
in intestines.’ 2° 2! However, discontinuation due
to any gastrointestinal adverse events and neuro-
degenerative events were downgraded to moderate
certainty due to wide 95% confidence intervals.
New evidence could change our confidence in these
effects."®*’
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Strengths and limitations

Our study systematically reviewed all ezetimibe trials
and cohort studies from literature and ClinicalTrials.
gov and engaged a multidisciplinary panel to contex-
tualise our findings into clinical practice. The GRADE
approach based on the absolute effects facilitates
the application in clinical practice. In trials, we did
not identify credible subgroup effects for any of the
harm outcomes regarding different follow-up dura-
tions. With the support from observational studies
with a median follow-up duration of up to 7.7 years,
our study supports the long term safety of the
drug. Nevertheless, long term surveillance remains
necessary.

The key limitation of this study is that the number
of some events (that is, gastrointestinal and neuro-
cognitive events) is rare and therefore findings for
these events could be imprecise.Unfortunately, the
included observational studies to supplement the
trial evidence overall provided very low certainty
evidence and were not powered to improve precision
for these or other harm outcomes. A large scale, popu-
lation based study could be helpful in the future.
However, such rare events might not alter clinical
decision making because of the very low absolute
baseline risk. The systematic review did not provide
direct evidence for people with characteristics that
were not represented by the study population (eg,
low LDL-C concentration before treatment). People
who might not be represented, therefore, should use
when considering the direct evidence.

Conclusion

In this systematic review, moderate to high certainty
evidence show that treatment with ezetimibe has
little to no effect on adverse events compared with
no ezetimibe. Nevertheless, the clinical practice
warrants long term surveillance of rare events, espe-
cially in unrepresented populations from previous
studies.
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Figure S1 Risk of bias graph for randomized controlled trials
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Figure S2 Risk of bias summary for randomized controlled trials
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Figure S3 Subgroup analyses based on follow-up duration

QOutcomes Subgroups Pooled RR (95% Cl) P value
Any cancer Follow-up = 48 weeks - 1.01(0.92 ~1.11) 0.799
Follow-up < 48 weeks —_— 0.79 (0.21 ~3.01) 0.734
Total * 1.01(0.92~1.11) 0.823
Interaction P = 0.721
Any fracture Follow-up 2 48 weeks - 0.92 (0.75~1.13) 0.426
Follow-up < 48 weeks —_— 0.42 (0.12 ~1.49) 0.178
Total R 4 0.90 (0.74 ~1.10)  0.319
Interaction P = 0.228
Discontinuation due to any adverse events Follow-up = 48 weeks N 088(0.71~110)  0.260
Follow-up < 48 weeks - 0.84 (0.65 ~1.09) 0.191
Total <+ 0.87 (0.74~1.03)  0.102
Interaction P = 0.788
Discontinuation due to any gastrointestinal adverse events Follow-up z 48 weeks —_— 1.27 (0.34 ~4.69) 0.719
Follow-up < 48 weeks — 1.39(0.47 ~4.08)  0.550
Total i 1.34 (0.58 ~3.08)  0.490
Interaction P = 0.918
Myalgia or muscular pain leading to discontinuation Follow-up = 48 weeks 0.33 (0.04 ~3.10) 0.334
Follow-up = 48 weeks —— 0.86 (0.52 ~1.40) 0.543
Total - 0.82(0.51~1.33) 0.422
Interaction P = 0.417
Neurocognitive events Follow-up = 48 weeks ——a——  1.72(0.60 ~4.94) 0.315
Follow-up < 48 weeks 0.83(0.10 ~6.72) 0.864
Total e 1.48 (0.58 ~3.81) 0.413
Interaction P = 0.544
New-onset diabetes Follow-up 2 48 weeks —— 0.76 (0.49 ~1.20) 0.239
Follow-up < 48 weeks —— 1.23 (0.62 ~2.44) 0.563
Total - 0.88 (0.61 ~1.28) 0.513

T — T T T |
0062 0125 0250 0500 1.00 200 4.00
e Higher fisk >

Abbreviations: CI, confidence interval; RR, relative ratio; DM, diabetes mellitus

Interaction P = 0.259
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Figure S4 Subgroup analyses based on type of control

QOutcomes Subgroups Pocled RR (95% Cl) P value

Any cancer Placebo or usual care —— 0.97 (0.69 ~ 1.35) 0.845
Active agent control —— 0.90 (0.44 ~ 1.86) 0.778
Total L] 1.01(0.82~1.11) 0.823

Interaction P = 0.861

Any fracture Placebo or usual care i 0.91(0.74~1.12) 0.379
Active agent control — 0.67 (0.22 ~ 2.05) 0.483
Total > 0.90 (0.74 ~1.10) 0.319

Interaction P = 0.594

Discontinuation due to any adverse events Placebo or usual care L ] 1.02 (0.94 ~1.10) 0.704
Active agent control —— 0.76 (0.52 ~ 1.12) 0.166
Total * 0.87 (0.74 ~1.03) 0.102

Interaction P = 0.151

Discontinuation due to any gastrointestinal adverse events Placebo or usual care —— 1.37 (0.56 ~ 3.36) 0.491
Active agent control —_— 1.16 (0.11 ~12.11) 0.899
Total e 1.34 (0.58 ~ 3.08) 0.490

Interaction P = 0.898

Myalgia or muscular pain leading to discontinuation Placebo or usual care ———#%—— 0.33 (0.05 ~ 2.06) 0.237
Active agent control —— 0.88 (0.53 ~ 1.45) 0611
Total - 0.82(0.51~1.33) 0.422

Interaction P = 0.314

Neurocognitive events Placebo or usual care ————a&———— 200(0.18~22.08) 0.571
Active agent control —T 1.40(0.50~3.91) 0.517
Total i 1.48 (0.58 ~3.81) 0.413

Interaction P = 0.790

New-onset diabetes Placebo or usual care —— 0.84 (0.51 ~1.37) 0.483
Active agent control —— 0.85(0.63~1.71) 0.858
Total - 0.88 (0.61 ~1.28) 0.513

Interaction P = 0.756

—T
0.062 0.125 0.250 0.500 100 200 4.00 800 16.00
e Higher sk -->

Abbreviations: CI, confidence interval; RR, relative ratio; DM, diabetes mellitus

Wang, et al. BMIMED 2022; 1:6000134. doi: 10.1136/bmjmed-2022-000134



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

Figure S5 Subgroup analyses based on risk of bias

Qutcomes Subgroups Pooled RR (95% Cl) P value
Any cancer Low 1.01(0.92 ~1.11) 0.823
Total 1.01 (0.92 ~1.11) 0.823

Interaction P unavailable
Any fracture Low L 0.90 (0.74 ~1.10) 0.319
Total + 0.90 (0.74 ~1.10) 0.319

Interaction P unavailable

Discantinuation due to any adverse events Low L 0.92 (0.82 ~1.04) 0.192
High —— . 1.45(0.20~7.32) 0.653
Total + 0.87 (0.74 ~1.03) 0.102

Interaction P = 0.585

Discontinuation due to any gastrointestinal adverse events Low —_—— 1.04 (0.37 ~2.87) 0.947
High —————— 224 (0.53 ~9.41) 0273
Total i 1.34 (0.58 ~3.08) 0.490

Interaction P = 0.392

Myalgia or muscular pain leading to discontinuation High = 0.33 (0.01 ~7.86) 0.496
Low e 0.84 (0.52 ~1.36) 0.479
Total 4 0.82 (0.51 ~1.33) 0.422

Interaction P = 0.571
Neurocognitive events Low —r 1.48 (0.58 ~3.81) 0.413
Total i 1.48 (0.58 ~3.81) 0.413

Interaction P unavailable

t

New-onset diabetes Low 0.88 (0.61~1.28) 0.513
Total <> 0.88 (0.61 ~1.28) 0.513

Interaction P unavailable

e —
0.0160.031 0,062 0.1250.250 0.500 100 200 4.00 800
. Higher risk  --oww>

Abbreviations: CI, confidence interval; RR, relative ratio; DM, diabetes mellitus
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Figure S6 Effect of ezetimibe on any cancer in randomized controlled trials

Treatment Control
Study Events Total Events Total Risk Ratio RR 95%-Cl Weight
HIJ-PROPER 2017 33 869 42 865 i 0.78 [0.50; 1.22] 4.5%
IMPROVE-IT 2015 748 9067 732 9077 1.02 [0.93; 1.13] 93.7%
Liu 2017 1 114 1 116 —_— 1.02 [0.06; 16.07] 0.1%
RESEARCH 2018 2 53 1 56 —_— 2.11 [0.20; 2263] 0.2%
GAUSS-3 0 73 1 145 e 0.66 [0.03; 16.00] 0.1%
UK-HARP-II 4 101 0 102 ——— 9.09 [0.50; 166.64] 0.1%
ODYSSEY ALTERNATIVE 0 125 2 63 ———— 0.10 [0.00; 2.08] 0.1%
ODYSSEY COMBO I 6 241 11 479 — 1.08 [041; 290] 0.9%
ODYSSEY EAST 1 208 2 407 L 0.98 [0.09; 10.73] 0.2%
ODYSSEY OPTIONS Il 1 101 2 101 _— 0.50 [0.05; 543] 0.2%
Random effects model 10952 11411 1.01 [0.92; 1.11] 100.0%
Heterogeneity: /* = 0%, =0, p = 0.68
0.01 01 1 10 100

Favours Treatment Favours Control

Abbreviations: CI, confidence interval; RR, relative ratio
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Figure S7 Effect of ezetimibe on new-onset diabetes mellitus in randomized
controlled trials

Treatment Control
Study Events Total Events Total Risk Ratio RR 95%-Cl Weight
IMPROVE-IT 2015 22 9087 29 9077 "' 076 [0.44; 1.32] 46.2%
Liu 2017 3 114 5 116 — 061 [0.15; 2.50] 7.1%
MOZART 0 25 0 25 0.0%
ODYSSEY COMBO Il 6 241 14 479 —— 085 [0.33; 2.19] 15.9%
ODYSSEY EAST 5 208 7 407 —— 140 [045; 4.35] 11.0%
ODYSSEY OPTIONS | 4 102 0 104 ———— 9.18 [0.50; 168.27] 17%
ODYSSEY OPTIONS Il 2 101 4 101 —— 050 [0.09; 2.67] 5.0%
Saito 2015 7 75 6 77 —— 120 [0.42; 3.40] 13.0%
Random effects model 9933 10386 < 0.88 [0.61; 1.28] 100.0%
| N B B

Heterogeneity: I° = 0%, °= 0, p = 0.61
0.01 01 1 10 100

Favours Treatment Favours Control

Abbreviations: CI, confidence interval; RR, relative ratio
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Figure S8 Effect of ezetimibe on neurocognitive events in randomized controlled

trials

Treatment Control
Study Events Total Events Total
IMPROVE-IT 2015 2 9067 1 9077
ODYSSEY COMBO Il 5 241 6 479
ODYSSEY EAST 0 208 1 407
ODYSSEY OPTIONS | 0 102 0 104
ODYSSEY OPTIONS Il 1 101 1 101
Random effects model 9719 10168

Heterogeneity: P =0%, 1= 0,p=093

Risk Ratio RR 95%-Cl Weight
—— 1 @———  2.00 [0.18;22.08] 15.4%
—— 1.66 [0.51; 5.37] 64.2%
0.65 [0.03;15.92] 8.7%

0.0%

1.00 [0.06; 15.77] 11.7%

= 1.48 [0.58; 3.81] 100.0%
T 1T 1

01 051 2 10

Favours Treatment Favours Control

Abbreviations: CI, confidence interval; RR, relative ratio
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Figure S9 Effect of ezetimibe on any fracture in randomized controlled trials

Treatment Control
Study Events Total Events Total Risk Ratio RR 95%-Cl Weight
IMPROVE-IT 2015 173 9067 189 9077 H 0.92 [0.75; 1.12] 95.6%
GAUSS-3 1 73 0 145 — 5.94 [0.24; 144.00] 0.4%
ODYSSEY ALTERNATIVE 0 125 2 63 ———— 0.10 [0.00; 2.08] 04%
ODYSSEY COMBO Il 3 24 5 479 —i— 1.19 [0.29; 495] 2.0%
ODYSSEY EAST 0 208 3 407 @ —— 028 [0.01; 538] 05%
ODYSSEY OPTIONS | 1102 3 104 —_— 0.34 [0.04; 3.21] 0.8%
Saito 2015 0 75 1 7w 0.34 [0.01; 8.27] 04%
‘Yokote 2017 o 22 0 26 0.0%
Random effects model 9913 10378 ¢ 0.90 [0.74; 1.10] 100.0%
T 1 1

Heterogeneity: /° = 0%, 1° =0, p = 0.52
0.01 01 1 10 100

Favours Treatment Favours Control

Abbreviations: CI, confidence interval; RR, relative ratio
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Figure S10 Effect of ezetimibe on myalgia or muscular pain leading to

discontinuation
Treatment Control
Study Events Total Events Total Risk Ratio RR 95%-Cl Weight
Kinouchi 2012 0 28 0 26 0.0%
Luo 2014 0 44 0 40 0.0%
Luo 2016 0 74 0 74 0.0%
Ren 2017 0 55 0 58 : 0.0%
RESEARCH 2018 0 53 0 56 0.0%
PRECISE-IVUS 2015 0 122 0 124 0.0%
VYCTOR 2009 0 30 130 0.33 [0.01;7.86] 2.3%
Wang 2017 0 51 0 49 0.0%
West 2011 0 22 1 22 0.33 [0.01;7.75] 2.3%
GAUSS-3 5 73 11 145 0.90 [0.33;2.50] 22.2%
MOZART 0 25 1 25 0.33 [0.01;7.80] 2.3%
ODYSSEY ALTERNATIVE 25 126 14 63 - 0.90 [0.50; 1.61] 68.5%
ODYSSEY MONO 0 51 0 52 0.0%
Yokote 2017 0 22 0 26 0.0%
Nakou 2012 0 38 ] 39 0.0%
Miklishanskaya 2015 0 50 0 50 0.0%
Jackowska 2016 0 8 0 10 0.0%
Jachowska 2019 0 20 0 20 0.0%
Habara 2014 0 32 o 31 0.0%
Dagli 2007 0 50 0 50 0.0%
Arimura 2012 0 25 0 25 0.0%
Nakou 2008 0 33 0 32 0.0%
CuVIC 0 129 0 131 0.0%
Takeshita 2014 0 17 ] 15 0.0%
Shaw 2009 0 34 1 34 0.33 [0.01;7.90] 2.3%
Random effects model 1211 1227 <= 0.82 [0.51; 1.33] 100.0%
rrr 1

Heterogeneity: P=0%, = 0,p=0.92
0.1 0512 10

Favours Treatment Favours Control

Abbreviations: CI, confidence interval; RR, relative ratio
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Figure S11 Effect of ezetimibe on discontinuation due to any gastrointestinal
adverse events in randomized controlled trials

Treatment Control
Study Events Total Events Total Risk Ratio RR 95%-Cl Weight
ENHANCE 2008 5 357 4 363 B 1.27 [0.34; 4.69] 40.5%
Kinouchi 2012 0 28 0 26 0.0%
Luo 2016 0 74 0 74 0.0%
Ren 2017 0 55 0 58 0.0%
VYCTOR 2009 0 30 0 30 0.0%
Wang 2017 0 51 0 49 0.0%
UK-HARP-II 0 101 0 102 0.0%
MOZART 0 25 0 25 0.0%
ODYSSEY MONO 0 51 1 52 0.34 [0.01; 8.15] 6.9%
Yokote 2017 0 22 0 26 0.0%
Nakou 2012 0 38 0 39 0.0%
Miklishanskaya 2015 0 50 0 50 0.0%
Jackowska 2016 1 8 0 10 3.71 [0.17;79.85] 7.3%
Habara 2014 0 32 0 31 0.0%
Dagli 2007 0 50 0 50 0.0%
Arimura 2012 0 25 0 25 0.0%
Nakou 2008 4 33 2 32 — 1.94 [0.38; 9.86] 26.2%
CuvIC 0 129 0 131 0.0%
Takeshita 2014 0 17 0 15 0.0%
Shaw 2009 2 34 2 34 1.00 [0.15; 6.70] 19.1%
Random effects model 1210 1222 1.34 [0.58; 3.08] 100.0%

Heterogeneity: 12 = 0%, <> =0, p = 0.84
0.1 0512 10

Favours Treatment Favours Control

Abbreviations: CI, confidence interval; RR, relative ratio
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Figure S12 Effect of ezetimibe on discontinuation due to any adverse effect in
randomized controlled trials

Treatment Control
Study Events Total Events Total Risk Ratio RR 95%-Cl Weight
Ballantyne 2004 19 201 3 45 142 [044; 459] 18%
ENHANCE 2008 29 357 34 363 0.87 [0.54; 1.39] 84%
HIJ-PROPER 2017 55 869 73 865 075 [0.54; 1.05] 13.0%
IMPROVE-IT 2015 961 9067 917 9077 105 [0.86; 1.14] 28.3%
Kinouchi 2012 0 28 0 26 0.0%
Kouvelos 2013 2 126 2 136 1.08 [0.15; 7.55] 0.7%
Okada 2012 3 100 3 100 1.00 [0.21; 484] 1.0%
Ren 2017 0 55 0 58 0.0%
PRECISE-IVUS 2015 3 122 4 124 076 [0.17; 334] 1.1%
VYCTOR 2009 1 30 4 30 025 [0.03; 211] 06%
Wang 2016 2 55 1 51 1.85 [0.17; 19.84] 0.5%
Wang 2017 0 51 0 49 0.0%
GAUSS-3 12 73 22 145 1.08 [0.57, 2.06] 52%
MOZART 0 25 1 25 0.33 [0.01; 7.80] 0.3%
Masana 2005 26 355 8 78 071 [0.34;, 152] 4.0%
ODYSSEY ALTERNATIVE 31 125 16 63 098 [0.58, 1865] 7.2%
ODYSSEY COMBO I 19 241 44 479 086 [0.51, 1.44] 7.4%
ODYSSEY EAST 2 208 6 407 065 [0.13; 320] 1.0%
ODYSSEY OPTIONS | 4 102 7 104 058 [0.18; 193] 1.7%
ODYSSEY OPTIONS Il 8 101 5 101 160 [0.54; 472] 21%
ODYSSEY MONO 4 51 5 52 082 [0.23; 287] 1.5%
Saito 2015 1 75 1 77 1.03 [0.07; 16.12] 0.3%
ARBITER 6-HALTS 3 176 17 187 019 [008; 063 1.7%
Yokote 2017 0 22 0 26 0.0%
Nakou 2012 0 38 0 39 0.0%
Miklishanskaya 2015 0 50 0 50 0.0%
McKenney 2006 15 340 14 236 —8- 074 [0.37, 1.51] 4.4%
Masuda 2014 2 26 1 25 —— 192 [0.19; 19.90] 0.5%
Jackowska 2016 1 8 0 10 —r— 3.71 [0.17; 79.85] 0.3%
Habara 2014 1 32 2 31 —g— 048 [0.05; 507] 0.5%
Gaudiani 2005 2 104 5 110 —= 042 [0.08; 213] 1.0%
Dagli 2007 0 50 o] 50 0.0%
Arimura 2012 0 25 2 25 —_— 020 [0.01; 396] 0.3%
Nakou 2008 4 33 2 32 e 194 [0.38, 9.86] 0.9%
Oh 2020 1 25 o] 25 S I a— 3.00 [0.13; 70.23] 0.3%
Takeshita 2014 0 17 0 15 0.0%
Shaw 2009 3 34 4 34 g 075 [0.18; 3.10] 1.2%
Strony 2008 7 87 0 22 — 386 [0.23; 6503] 03%
Pisciotta 2012 6 90 0 180 —— 25.93 [1.48;455.17] 0.3%
Bajaj 2020 5 102 18 98 —— 027 [0.10, 069] 26%
Random effects model 13676 13650 0.87 [0.74; 1.03] 100.0%
LI Y B B

Heterogeneity: I° = 15%, <° = 0.0218, p = 0.23
001 01 1 10 100

Favours Treatment Favours Control

Abbreviations: CI, confidence interval; RR, relative ratio
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Figure S13 Sensitivity analysis using the fixed-effect model in any cancer in
randomized controlled trials

Treatment Control
Study Events Total Events Total Risk Ratio RR 95%-Cl Weight
HIJ-PROPER 2017 33 869 42 865 E 0.78 [0.50; 1.22] 5.3%
IMPROVE-IT 2015 748 9067 732 9077 1.02 [0.93; 1.13] 92.5%
Liu 2017 1 114 1 116 —_— 1.02 [0.06; 16.07] 0.1%
RESEARCH 2018 2 53 1 56 E L — 2.11 [0.20; 2263] 01%
GAUSS-3 0 73 1 145 e 0.66 [0.03; 16.00] 0.1%
UK-HARP-II 4 101 0 102 ———— 9.09 [0.50; 166.64] 0.1%
ODYSSEY ALTERNATIVE 0 125 2 63 ——— 0.10 [0.00; 2.08] 0.4%
ODYSSEY COMBO I 6 241 11 479 —— 1.08 [041; 2.90] 0.9%
ODYSSEY EAST 1 208 2 407 —_—t 0.98 [0.09; 10.73] 0.2%
ODYSSEY OPTIONS Il 1 101 2 10 —_— 0.50 [0.05; 5.43] 0.3%
Fixed effect model 10952 11411 1.01 [0.92; 1.11] 100.0%
—r 1 1

Heterogeneity: /2= 0%, t*=0,p =068
0.01 01 1 10 100

Favours Treatment Favours Control

Abbreviations: CI, confidence interval; RR, relative ratio
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Figure S14 Sensitivity analysis using the fixed-effect model in new-onset diabetes
mellitus in randomized controlled trials

Treatment Control
Study Events Total Events Total Risk Ratio RR 95%-Cl Weight
IMPROVE-IT 2015 22 9087 29 9077 -@r 0.76 [0.44; 1.32] 49.6%
Liu 2017 3 114 5 116 —m—é— 0.61 [0.15; 2.50] 8.5%
MOZART 0 25 0 25 i 0.0%
ODYSSEY COMBO Il 6 2¢ 14 479 —H— 085 [033; 219] 16.0%
ODYSSEY EAST 5 208 7 407 —iE— 140 [045; 435] 81%
ODYSSEY OPTIONS | 4 102 0 104 ————— 9.18 [0.50; 168.27] 0.8%
ODYSSEY OPTIONS Il 2 101 4 101 i 050 [0.09; 267] 6.8%
Saito 2015 7 75 6 77 4:9— 1.20 [0.42; 3.40] 10.1%
Fixed effect model 9933 10386 <'|> 0.91 [0.63; 1.32] 100.0%

T T 1
0.01 0.1 1 10 100
Favours Treatment Favours Control

Heterogeneity: 1> = 0%, t* =0, p = 0.61

Abbreviations: CI, confidence interval; RR, relative ratio
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Figure S15 Sensitivity analysis using the fixed-effect model in neurocognitive
events in randomized controlled trials

Treatment Control

Study Events Total Events Total Risk Ratio RR 95%-Cl Weight
IMPROVE-IT 2015 2 9067 19077 — e 200(018;2208 142%
ODYSSEY COMBO Ii 5 241 6 479 e 166 [0.51; 537] 57.1%
ODYSSEY EAST 0 208 1 407 ————a++——— 065 [0.03;15.92] 14.5%
ODYSSEY OPTIONS | 0 102 0 104 H 0.0%
ODYSSEY OPTIONS Il 1101 1 101 ——————s+——— 100 [006;1577] 142%
Fixed effect model 9719 =

Heterogeneity: P=0%, 1° = 0,p=093

10168 ﬁ 1.47 [0.58; 3.72] 100.0%

0.1 051 2 10
Favours Treatment Favours Control

Abbreviations: CI, confidence interval; RR, relative ratio
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Figure S16 Sensitivity analysis using the fixed-effect model in any fracture in
randomized controlled trials

Treatment Control
Study Events Total Events Total Risk Ratio RR 95%-Cl Weight
IMPROVE-IT 2015 173 9067 189 9077 Ej 0.92 [0.75; 1.12] 93.2%
GAUSS-3 1 73 0 145 —l—'— 5.94 [0.24; 144.00] 0.2%
ODYSSEY ALTERNATIVE 0 125 2 63 — 0.10 [0.00; 2.08] 1.6%
ODYSSEY COMBO Il 3 241 5 479 — 1.19 [0.29; 495 17%
ODYSSEY EAST 0 208 3 407 —————— 028 [0.01; 538] 12%
ODYSSEY OPTIONS | 1102 3 104 e 034 [0.04; 321] 15%
Saito 2015 0 75 1 77—t 0.34 [0.01; 827] 07%
‘Yokote 2017 0 22 0 26 ‘ 0.0%
Fixed effect model 9913 10378 4 0.90 [0.73; 1.09] 100.0%
T 1 1

Heterogeneity: /° = 0%, t° =0, p = 0.52
0.01 0.1 1 10 100

Favours Treatment Favours Control

Abbreviations: CI, confidence interval; RR, relative ratio
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Figure S17 Sensitivity analysis using the fixed-effect model in myalgia or

muscular pain leading to discontinuation in randomized controlled trials

Treatment Control
Study Events Total Events Total
Kinouchi 2012 0 28 0 26
Luo 2014 0 44 0 40
Luo 2016 0 74 0 74
Ren 2017 0 55 0 58
RESEARCH 2018 0 53 0 56
PRECISE-IVUS 2015 0 122 0 124
VYCTOR 2009 0 30 1 30
Wang 2017 0 51 0 49
West 2011 0 22 1 22
GAUSS-3 5 73 11 145
MOZART 0 25 1 25
ODYSSEY ALTERNATIVE 25 125 14 63
ODYSSEY MONO 0 L) 0 52
Yokote 2017 0 22 0 26
Nakou 2012 0 38 0 39
Miklishanskaya 2015 0 50 0 50
Jackowska 2016 0 8 0 10
Jachowska 2019 0 20 0 20
Habara 2014 0 32 0 31
Dagli 2007 0 50 0 50
Arimura 2012 0 25 0 25
Nakou 2008 0 33 0 32
CuviC 0 129 0 131
Takeshita 2014 0 17 0 15
Shaw 2009 0 34 1 34
Fixed effect model 1211 1227

Heterogeneity: I° = 0%, © = 0, p = 0,92

Abbreviations: CI, confidence interval; RR, relative ratio

Risk Ratio RR 95%-Cl Weight

— 0.33 [0.01;7.86]

3— 0.90 [0.33;2.50]
— 0.33 [0.01; 7.80]
B 0.90 [0.50; 1.61]

I |

e e 0.33 [0.01;7.75]
i

I |

e 0.33 [0.01;7.90]

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
4.7%
0.0%
4.7%
23.0%
4.7%
58.2%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
4.7%

ﬁ' 0.79 [0.49; 1.28] 100.0%
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Figure S18 Sensitivity analysis using the fixed-effect model in discontinuation
due to any gastrointestinal adverse events in randomized controlled trials

Treatment Control
Study Events Total Events Total Risk Ratio RR 95%-Cl Weight
ENHANCE 2008 5 357 4 363 —— 127 [0.34; 469] 39.9%
Kinouchi 2012 0 28 0 26 : 0.0%
Luo 2016 0 74 0o 74 : 0.0%
Ren 2017 0 55 0 58 : 0.0%
VYCTOR 2009 0 30 0 30 : 0.0%
Wang 2017 0 51 0 49 : 0.0%
UK-HARP-II 0 101 0 102 : 0.0%
MOZART 0 25 0 25 : 0.0%
ODYSSEY MONO 0 51 1 52—\ 0.34 [0.01; 8.15] 15.0%
Yokote 2017 0o 22 0 26 : 0.0%
Nakou 2012 0 38 0 39 : 0.0%
Miklishanskaya 2015 0 50 0 50 : 0.0%
Jackowska 2016 18 0 10 —f—e—————371[0.17,79.85] 45%
Habara 2014 0 32 0 31 : 0.0%
Dagli 2007 0 50 0 50 : 0.0%
Arimura 2012 0 25 0 25 : 0.0%
Nakou 2008 4 33 2 32 e 1.94 [0.38; 9.86] 20.4%
cuvIC 0 129 0 131 : 0.0%
Takeshita 2014 0o 17 0 15 : 0.0%
Shaw 2009 2 34 2 34 —a— 1.00 [0.15; 6.70] 20.1%

Fixed effect model 1210 1222 f"_'_>'_l 1.32 [0.59; 2.96] 100.0%

Heterogeneity: /2 = 0%, ©* =0, p = 0.84
0.1 0512 10

Favours Treatment Favours Control

Abbreviations: CI, confidence interval; RR, relative ratio
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Figure S19 Sensitivity analysis using the fixed-effect model in discontinuation
due to any adverse effect in randomized controlled trials

Treatment Control
Study Events Total Events Total Risk Ratio RR 95%-Cl Weight
Ballantyne 2004 19 201 3 45 —— 142 [044; 459] 04%
ENHANCE 2008 29 357 34 363 S 0.87 [0.54; 1.39] 2.8%
HIJ-PROPER 2017 55 869 73 865 i 075 [0.54; 1.05] 6.0%
IMPROVE-IT 2015 961 9067 917 9077 [l 105 [0.86; 1.14] 75.5%
Kinouchi 2012 o] 28 0 26 0.0%
Kouvelos 2013 2 126 2 136 —f— 1.08 [0.15 7.55] 0.2%
Okada 2012 3 100 3 100 — 1.00 [0.21; 4.84] 02%
Ren 2017 0 55 0 58 0.0%
PRECISE-IVUS 2015 3 122 4 124 — 076 [0.17; 3.34] 0.3%
VYCTOR 2009 1 30 4 30 — 025 [0.03; 211] 0.3%
Wang 2016 2 55 1 51 — 1.85 [0.17; 19.84] 0.1%
Wang 2017 0 51 0 49 0.0%
GAUSS-3 12 73 22 145 = 108 [0.57, 2.06] 12%
MOZART o] 25 1 25 —_— 0.33 [0.01; 7.80] 0.1%
Masana 2005 26 355 8 78 s o 071 [034; 152] 11%
ODYSSEY ALTERNATIVE 31 125 16 63 -1 098 [0.58; 165 1.8%
ODYSSEY COMBO || 19 241 44 479 -+ 086 [0.51, 1.44] 24%
ODYSSEY EAST 2 208 6 407 —— 0.65 [0.13; 3.20] 0.3%
ODYSSEY OPTIONS | 4 102 7 104 — 058 [0.18; 193] 086%
ODYSSEY OPTIONS Il 8 101 5 101 == 160 [0.54; 472] 04%
ODYSSEY MONO 4 51 5 52 —— 0.82 [0.23; 287] 04%
Saito 2015 1 75 1 77 —— 1.03 [0.07; 16.12] 0.1%
ARBITER 6-HALTS 3 176 17 187 —— 019 [0086; 063 1.4%
Yokote 2017 o] 22 0 26 0.0%
Nakou 2012 0 38 0 39 0.0%
Miklishanskaya 2015 0 50 0 50 0.0%
McKenney 2006 15 340 14 236 == 074 [0.37;, 1.51] 1.4%
Masuda 2014 2 26 1 25 — 192 [0.19; 19.90] 0.1%
Jackowska 2016 1 8 0 10 _— 3.71 [0.17; 79.85] 0.0%
Habara 2014 1 32 2 31 Sy — 048 [0.05; 507] 0.2%
Gaudiani 2005 2 104 5 110 ——1= 042 [0.08; 2.13] 04%
Dagli 2007 0 50 0 50 0.0%
Arimura 2012 0 25 2 25 —_— 0.20 [0.01; 396] 02%
Nakou 2008 4 33 2 32 i 194 [0.38, 9.86] 02%
Oh 2020 1 25 o] 25 e I 3.00 [0.13; 70.23] 0.0%
Takeshita 2014 0 17 0 15 0.0%
Shaw 2009 3 34 4 34 —— 075 [0.18; 3.10] 0.3%
Strony 2008 7 87 0 22 s B E— 3.86 [0.23; 65.03] 0.1%
Pisciotta 2012 6 20 0 180 ————— 2593 [1.48;455.17] 0.0%
Bajaj 2020 5 102 18 98 = 0.27 [0.10; 069] 1.5%
Fixed effect model 13676 13650 0.99 [0.92; 1.07] 100.0%
T T T

Heterogeneity: P= 15%, £ =0.0218, p=023
0.01 0.1 1 10 100

Favours Treatment Favours Control

Abbreviations: CI, confidence interval; RR, relative ratio
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Table S1 PRISMA checklist

Section/topic #  Checklist item LR
on page
TITLE Page 1
Title 1 | Identify the report as a systematic review, meta-analysis, or Page 1
both.

ABSTRACT Page 3
Structured 2 | Provide a structured summary including, as applicable: Page 3
summary background; objectives; data sources; study eligibility criteria,

participants, and interventions; study appraisal and synthesis
methods; results; limitations; conclusions and implications of
key findings; systematic review registration number.

INTRODUCTION Page 5

Rationale 3 | Describe the rationale for the review in the context of what is Page 5
already known.

Objectives 4 | Provide an explicit statement of questions being addressed Page 5

with reference to participants, interventions, comparisons,
outcomes, and study design (PICOS).

METHODS Page 5-9
Protocol and 5 | Indicate if a review protocol exists, if and where it can be Page 6
registration accessed (e.g., Web address), and, if available, provide

registration information including registration number.
Eligibility 6 | Specify study characteristics (e.g., PICOS, length of follow-up) | Page 6-7
criteria and report characteristics (e.g., years considered, language,

publication status) used as criteria for eligibility, giving

rationale.
Information 7 | Describe all information sources (e.g., databases with dates of | Page 6
sources coverage, contact with study authors to identify additional

studies) in the search and date last searched.
Search 8 | Present full electronic search strategy for at least one database, | Page 6

including any limits used, such that it could be repeated.

Study selection 9 | State the process for selecting studies (i.e., screening, Page 6-7
eligibility, included in systematic review, and, if applicable,
included in the meta-analysis).

Data collection 10 | Describe method of data extraction from reports (e.g., piloted Page 7
process forms, independently, in duplicate) and any processes for

obtaining and confirming data from investigators.
Data items 11 | List and define all variables for which data were sought (e.g., Page 7

PICOS, funding sources) and any assumptions and
simplifications made.

Risk of bias in 12 | Describe methods used for assessing risk of bias of individual Page 7-8
individual studies (including specification of whether this was done at the
studies study or outcome level), and how this information is to be used

in any data synthesis.
Summary 13 | State the principal summary measures (e.g., risk ratio, Page 8
measures difference in means).
Synthesis of 14 | Describe the methods of handling data and combining results Page 8
results of studies, if done, including measures of consistency (e.g., I?)

for each meta-analysis.
Risk of bias 15 | Specify any assessment of risk of bias that may affect the Page 8
across studies cumulative evidence (e.g., publication bias, selective reporting

within studies).
Additional 16 | Describe methods of additional analyses (e.g., sensitivity or Page 8
analyses subgroup analyses, meta-regression), if done, indicating which

were pre-specified.
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RESULTS Page 9-11

Study selection 17 | Give numbers of studies screened, assessed for eligibility, and | Page 9
included in the review, with reasons for exclusions at each
stage, ideally with a flow diagram.

Study 18 | For each study, present characteristics for which data were Page 9

characteristics extracted (e.g., study size, PICOS, follow-up period) and
provide the citations.

Risk of bias 19 | Present data on risk of bias of each study and, if available, any | Page 9-10

within studies outcome level assessment (see item 12).

Results of 20 | For all outcomes considered (benefits or harms), present, for Page 10

individual each study: (a) simple summary data for each intervention

studies group (b) effect estimates and confidence intervals, ideally
with a forest plot.

Synthesis of 21 | Present results of each meta-analysis done, including Page 10-

results confidence intervals and measures of consistency. 11

Risk of bias 22 | Present results of any assessment of risk of bias across studies | Page 9

across studies (see Item 15).

Additional 23 | Give results of additional analyses, if done (e.g., sensitivity or | Pagell

analysis subgroup analyses, meta-regression [see Item 16]).

DISCUSSION l;i,‘ge] I

Summary of 24 | Summarize the main findings including the strength of Pagell-

evidence evidence for each main outcome; consider their relevance to 12
key groups (e.g., healthcare providers, users, and policy
makers).

Limitations 25 | Discuss limitations at study and outcome level (e.g., risk of Pagel2-
bias), and at review-level (e.g., incomplete retrieval of 13
identified research, reporting bias).

Conclusions 26 | Provide a general interpretation of the results in the context of | Pagel3
other evidence, and implications for future research.

FUNDING Pagel3

Funding 27 | Describe sources of funding for the systematic review and Pagel3

other support (e.g., supply of data); role of funders for the
systematic review.
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Table S2 MOOSE Checklist

# Checklist item Reported on ‘
Page

Reporting of background should include

1 Problem definition Page 5

2 Hypothesis statement Page 5

3 Description of study outcome(s) Page 5

4 Type of exposure or intervention used Page 5

5 Type of study designs used Page 5

6 Study population Page 5

Reporting of search strategy should include

7 Qualifications of searchers (eg, librarians and investigators) Page 5-6

8 Search strategy, including time period included in the synthesis and Page 5-6
keywords

9 Effort to include all available studies, including contact with authors Page 5-6

10 Databases and registries searched Page 5-6

11 Search software used, name and version, including special features used Page 5-6
(eg, explosion)

12 Use of hand searching (eg, reference lists of obtained articles) Page 5-6

13 List of citations located and those excluded, including justification Page 5-6

14 Method of addressing articles published in languages other than English Page 5-6

15 Method of handling abstracts and unpublished studies Page 5-6

16 Description of any contact with authors Page 5-6

Reporting of methods should include

17 Description of relevance or appropriateness of studies assembled for Page 5-6
assessing the hypothesis to be tested

18 Rationale for the selection and coding of data (eg, sound clinical principles | Page 5-6
or convenience)

19 Documentation of how data were classified and coded (eg, multiple raters, Page 5-6
blinding, and interrater reliability)

20 Assessment of confounding (eg, comparability of cases and controls in Page 5-6
studies where appropriate)

21 Assessment of study quality, including blinding of quality assessors; Page 5-6
stratification or regression on possible predictors of study results

22 Assessment of heterogeneity Page 7-8

23 Description of statistical methods (eg, complete description of fixed or Page 7-8
random effects models, justification of whether the chosen models account
for predictors of study results, dose-response models, or cumulative meta-
analysis) in sufficient detail to be replicated

24 Provision of appropriate tables and graphics Page 7-8

Reporting of results should include

25 Graphic summarizing individual study estimates and overall estimate Figure 2

26 Table giving descriptive information for each study included Tablel

27 Results of sensitivity testing (eg, subgroup analysis) Figure S13-

19, Table S8

28 Indication of statistical uncertainty of findings Page 9-11

Reporting of discussion should include

29 Quantitative assessment of bias (eg, publication bias) Page 11-13

30 Justification for exclusion (eg, exclusion of non—English-language Page 11-13
citations)

31 Assessment of quality of included studies Page 11-13

Reporting of conclusions should include

32 Consideration of alternative explanations for observed results Page 13

33 Generalization of the conclusions (ie, appropriate for the data presented and | Page 13
within the domain of the literature review)

34 Guidelines for future research Page 13
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| 35 | Disclosure of funding source | Page 13 |
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Table S3 Search strategy for randomized controlled trials
CENTRAL (Last searching date: 9 July, 2021)

#1 MeSH descriptor: [Ezetimibe] explode all trees
#2 (ezetimibe or ezetimib)

#3 ezetrol

#4 zetia

#5 vytorin

#6 inegy

#7 SCH-58235

#8 SCH 58235

#9 SCH58235

#10 #1 or #2 or #3 or #4 or #5 or #6 or #7 or #8 or #9

MEDLINE Ovid (1946 to July 08, 2021)

1. exp ezetimibe/

2. (ezetimibe or ezetimib).tw.

3. ezetrol.tw.

4. zetia.tw.

5. vytorin.tw.

6. inegy.tw.

7. SCH-58235.tw.

8. SCH 58235.tw.

9. SCHS58235.tw.

10. lor2or3or4orSor6or7or8or9
11. randomized controlled trial.pt.
12. controlled clinical trial.pt.

13. randomized.ab.

14. placebo.ab.

15. drug therapy.fs.

16. randomly.ab.

17. trial.ab.

18. groups.ab.

19. Il1or12or13orl4orl15or16or17or 18
20. exp animals/ not humans.sh.
21. 19 not 20

22. 10 and 21

Embase Ovid (1974 to 2021 July 08)

1. exp ezetimibe/

2. (ezetimibe or ezetimib).tw.
3. ezetrol.tw.

4, zetia.tw.

5. vytorin.tw.

6. inegy.tw.

7.

SCH-58235.tw.
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8. SCH 58235.tw.

9. SCHS58235.tw.

10. lor2or3or4or5or6or7or8or9

11. random$.tw.

12. factorial$.tw.

13. crossover$.tw.

14. cross over$.tw.

15. cross-over$.tw.

16. placebo$.tw.

17. (doubl$ adj blind$).tw.

18. (singl$ adj blind$).tw.

19. assign$.tw.

20. allocat$.tw.

21. volunteer$.tw.

22. crossover procedure/

23. double blind procedure/

24. randomized controlled trial/

25. single blind procedure/

26. 11or12or13or14or150r 16 or 17 or 18 or 19 or 20 or 21 or 22 or
23 or 24 or 25

27. (animal/ or nonhuman/) not human/

28. 26 not 27

29. 10 and 28

ClinicalTrials.gov (Last searching date: 12 July, 2021)

Intervention: | ezetimibe

Condition: cardiovascular OR hyperlipidemia OR dyslipidemia
Study type: | Intervention studies
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Table S4 Search strategy for observational studies
MEDLINE Ovid (1946 to July 15, 2021)

1. exp ezetimibe/
2. (ezetimibe or ezetimib).tw.
3. ezetrol.tw.
4. zetia.tw.
5. vytorin.tw.
6. inegy.tw.
7. SCH-58235.tw.
8. SCH 58235.tw.
9. SCH58235.tw.
10. lor2or3ord4orSor6or7or8or9
11. exp Cohort Studies/ or cohort*.mp.
12. exp Longitudinal Studies/ or longitudinal.mp.
13. exp Prospective Studies/ or prospective.mp.
14. exp Retrospective Studies/ or retrospective.mp.
15. observational.mp. or exp Observational Study/
16. exp Follow-up Studies/ or follow-up.mp.
17. population-base*.mp.
18. 1lorl12or13or14orl15orl6orl7
19. 10 and 18
Embase Ovid (1974 to 2021 July 15)
1. exp ezetimibe/
2. (ezetimibe or ezetimib).tw.
3. ezetrol.tw.
4. zetia.tw.
5. vytorin.tw.
6. inegy.tw.
7. SCH-58235.tw.
8. SCH 58235.tw.
9. SCHS58235.tw.
10. lor2or3ord4orSor6or7or8or9
11. exp cohort analysis/ or cohort*.mp.
12. longitudinal.mp. or exp longitudinal study/
13. exp prospective study/ or prospective.mp.
14. exp retrospective study/ or retrospective.mp.
15. exp observational study/ or exp observational method/ or
observational.mp.
16. follow-up.mp. or exp follow up/
17. population-base*.mp.
18. 11or12or13or14orl15orl16or17
19. 10 and 18
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Table S5 Rational of excluding studies during the full-text screening of randomized controlled trials

Title Reason for exclusion

Ezetimibe add-on to statin therapy for effectiveness trial (EASE)! Follow-up duration is less than 24
weeks.

More news from IMPROVE-IT (Improved reduction of outcomes: vytorin efficacy international trial)? It's an editorial.

Changes in lipoprotein lipase and endothelial lipase mass in familial hypercholesterolemia during three-drug lipid- The comparison is not eligible.

lowering combination therapy?

Response by takase and matoba to letter regarding article, "ezetimibe in combination with statins ameliorates endothelial | It's a reply.
dysfunction in coronary arteries after stenting: the cuvic trial (effect of cholesterol absorption inhibitor usage on target
vessel dysfunction after coronary stenting), a multicenter randomized controlled trial"*

Rationale and design of a randomized trial of automated hovering for post-myocardial infarction patients: the The comparison is not eligible.
HeartStrong program?

Letter by westerink and visseren regarding article, "ezetimibe in combination with statins ameliorates endothelial It's a comment.
dysfunction in coronary arteries after stenting: the cuvic trial (effect of cholesterol absorption inhibitor usage on target
vessel dysfunction after coronary stenting), a multicenter randomized controlled trial"®

Letter by Koh Regarding Article, "Benefit of Adding Ezetimibe to Statin Therapy on Cardiovascular Outcomes and It's a comment.
Safety in Patients With Versus Without Diabetes Mellitus: results From IMPROVE-IT (Improved Reduction of
Outcomes: vytorin Efficacy International Trial)"’

Letter by Donzelli et al Regarding Article, "Benefit of Adding Ezetimibe to Statin Therapy on Cardiovascular Outcomes | It's a comment.
and Safety in Patients With Versus Without Diabetes Mellitus: results From IMPROVE-IT (Improved Reduction of
Outcomes: vytorin Efficacy International Trial)"$

Letter by del pinto et al regarding article, "prevention of stroke with the addition of ezetimibe to statin therapy in patients | It's a comment.
with acute coronary syndrome in IMPROVE-IT (Improved Reduction of Outcomes: vytorin Efficacy International
Trial)"®

Letter by thomopoulos and michalopoulou regarding article, "prevention of stroke with the addition of ezetimibe to statin | It's a comment.
therapy in patients with acute coronary syndrome in IMPROVE-IT (Improved reduction of outcomes: vytorin efficacy
international trial)"!°

Letter by koh regarding article, "prevention of stroke with the addition of ezetimibe to statin therapy in patients with It's a comment.
acute coronary syndrome in IMPROVE-IT (Improved Reduction of Outcomes: vytorin Efficacy International Trial)"!!
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Letter by cordero et al regarding article, "prevention of stroke with the addition of ezetimibe to statin therapy in patients
with acute coronary syndrome in IMPROVE-IT (Improved reduction of outcomes: vytorin efficacy international trial)"?

It's a comment.

If the IMPROVE-IT Trial Was Positive, as Reported, Why Did the FDA Denied Expanded Approval for Ezetimibe and
Simvastatin? An Explanation of the Tipping Point Analysis'?

It's an editorial.

Effect of simvastatin and ezetimibe on suPAR levels and outcomes'

The comparison is not eligible.

Early combination therapy pays off"

It's not written in English.

Application of a novel UPLC-MS/MS method for the pharmacokinetic/bioequivalence determination of atorvastatin and
ezetimibe in human plasma'®

The comparison is not eligible.

Effects of lipid-lowering treatment on platelet reactivity and platelet-leukocyte aggregation in diabetic patients without
and with chronic kidney disease: a randomized trial'’

Follow-up duration is less than 24
weeks.

Effects of lipid-lowering treatment on circulating microparticles in patients with diabetes mellitus and chronic kidney
disease!®

Follow-up duration is less than 24
weeks.

Pleiotropic effects with equivalent low-density lipoprotein cholesterol reduction: comparative study between simvastatin
and simvastatin/ezetimibe coadministration'®

Follow-up duration is less than 24
weeks.

Impact of pressure recovery on echocardiographic assessment of asymptomatic aortic stenosis: a SEAS substudy?

The comparison is not eligible.

Goal-RCT: results from the first randomized trial comparing colesevelam vs. ezetimibe in type 2 diabetes?!

It's a conference abstract.

Application of one-step liquid chromatography-electrospray tandem MS/MS and collision-induced dissociation to
quantification of ezetimibe and identification of its glucuronated metabolite in human serum: a pharmacokinetic study??

The comparison is not eligible.

Efficacy of co-administered ezetimibe plus simvastatin versus atorvastatin alone in adults with hypercholesterolemia®

It's a conference abstract.

Efficacy and Safety of Bempedoic Acid + Ezetimibe Fixed-Dose Combination in Patients at High CVD Risk and with
Elevated LDL-C Receiving Maximally Tolerated Statin Therapy?*

It's a conference abstract.

Effect of ezetimibe coadministered with atorvastatin in 628 patients with primary hypercholesterolemia: a prospective,
randomized, double-blind trial®

Follow-up duration is less than 24
weeks.

Bempedoic acid plus ezetimibe fixed-dose combination in patients with hypercholesterolemia and high CVD risk treated
with maximally tolerated statin therapy?®

Follow-up duration is less than 24
weeks.

Efficacy and safety of rosuvastatin 40 mg alone or in combination with ezetimibe in patients at high risk of
cardiovascular disease (results from the EXPLORER study)?’

Follow-up duration is less than 24
weeks.

Effects of ezetimibe on markers of synthesis and absorption of cholesterol in high-risk patients with elevated C-reactive
:028
protein

Follow-up duration is less than 24
weeks.
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Ezetimibe + simvastatin versus doubling the dose of simvastatin in high cardiovascular risk diabetics: a multicenter,
randomized trial (the LEAD study)®

Follow-up duration is less than 24
weeks.

Are post-treatment low-density lipoprotein subclass pattern analyses potentially misleading?*°

Follow-up duration is less than 24
weeks.

Efficacy and safety of ezetimibe added to atorvastatin versus atorvastatin uptitration or switching to rosuvastatin in
patients with primary hypercholesterolemia?!

Follow-up duration is less than 24
weeks.

A multicenter, randomized, double-blind, placebo-controlled, factorial design study to evaluate the lipid-altering efficacy
and safety profile of the ezetimibe/simvastatin tablet compared with ezetimibe and simvastatin monotherapy in patients
with primary hypercholesterolemia’?

Follow-up duration is less than 24
weeks.

Effects of coadministered ezetimibe plus fenofibrate in mixed dyslipidemic patients with metabolic syndrome>

Follow-up duration is less than 24
weeks.

Rosuvastatin for Reduction of Myocardial Damage during Coronary Angioplasty - the Remedy Trial**

Follow-up duration is less than 24
weeks.

LDL-C goal attainment with the addition of ezetimibe to ongoing simvastatin treatment in coronary heart disease
patients with hypercholesterolemia®

Follow-up duration is less than 24
weeks.

Does ENHANCE diminish confidence in lowering LDL or in ezetimibe?3°

It's a comment.

Efficacy of ezetimibe/simvastatin 10/40 mg compared to doubling the dose of low-, medium- and high-potency statin
monotherapy in patients with a recent coronary event’’

Follow-up duration is less than 24
weeks.

Ezetimibe plus a statin after acute coronary syndromes>?

It's a comment.

Efficacy of cholesterol uptake inhibition added to statin therapy among subjects following a low-carbohydrate diet: a
randomized controlled trial®

Follow-up duration is less than 24
weeks.

Design and rationale of the GAUSS-2 study trial: a double-blind, ezetimibe-controlled phase 3 study of the efficacy and
tolerability of evolocumab (AMG 145) in subjects with hypercholesterolemia who are intolerant of statin therapy*°

Follow-up duration is less than 24
weeks.

Ezetimibe effectively decreases LDL-cholesterol in HIV-infected patients*!

Follow-up duration is less than 24
weeks.

Ezetimibe: clinical and scientific meaning of the IMPROVE-IT study*

It's a comment.

Ezetimibe plus a statin after acute coronary syndromes*

It's a comment.

Efficacy and safety of ezetimibe coadministered with statins: randomised, placebo-controlled, blinded experience in
2382 patients with primary hypercholesterolemia**

Follow-up duration is less than 24
weeks.

Inhibition of intestinal cholesterol absorption with ezetimibe increases components of reverse cholesterol transport in
humans®

Follow-up duration is less than 24
weeks.

A randomised placebo-controlled double-blind trial to evaluate lipid-lowering pharmacotherapy on proteolysis and
inflammation in abdominal aortic aneurysms*®

Follow-up duration is less than 24
weeks.

Ezetimibe added to ongoing statin therapy improves LDL-C goal attainment and lipid profile in patients with diabetes or
metabolic syndrome?’

Follow-up duration is less than 24
weeks.
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Cholesterol lowering and ezetimibe*®

It's an editorial.

Open-label therapy with alirocumab in patients with heterozygous familial hypercholesterolemia: results from three
years of treatment*’

The comparison is not eligible.

Ezetimibe plus a statin after acute coronary syndromes>’

It's a comment.

Safety and efficacy of ezetimibe monotherapy in 1624 primary hypercholesterolaemic patients for up to 2 years>!

The comparison is not eligible.

Effect of Combination Therapy of Ezetimibe and Atorvastatin on Remnant Lipoprotein Versus Double Atorvastatin
Dose in Egyptian Diabetic Patients’?

Follow-up duration is less than 24
weeks.

Treatment of high-risk patients with ezetimibe plus simvastatin co-administration versus simvastatin alone to attain
National Cholesterol Education Program Adult Treatment Panel III low-density lipoprotein cholesterol goals®

Follow-up duration is less than 24
weeks.

Effects of four antiplatelet/statin combined strategies on immune and inflammatory responses in patients with acute
myocardial infarction undergoing pharmacoinvasive strategy: design and rationale of the B and T Types of Lymphocytes
Evaluation in Acute Myocardial Infarction (BATTLE-AMI) study: study protocol for a randomized controlled trial>*

The comparison is not eligible.

Efficacy and safety of ezetimibe added to ongoing statin therapy for treatment of patients with primary
hypercholesterolemia®

Follow-up duration is less than 24
weeks.

Efficacy and safety of ezetimibe co-administered with ongoing atorvastatin therapy in achieving low-density lipoprotein
goal in patients with hypercholesterolemia and coronary heart disease>®

Follow-up duration is less than 24
weeks.

A randomized placebo-controlled double-blind trial to evaluate ezetimibe combination therapy on abdominal aortic
aneurysm wall proteolysis and inflammation>’

It's a conference abstract.

Endothelial Effect of Statin Therapy at a High Dose Versus Low Dose Associated with Ezetimibe®

Follow-up duration is less than 24
weeks.

Statin Therapy with Ezetimibe or Niacin in High-Risk Patients®

It's an editorial.

Vascular and metabolic effects of ezetimibe combined with simvastatin in patients with hypercholesterolemia®

Follow-up duration is less than 24
weeks.

Pathologic Intimal Thickening Plaque Phenotype: not as Innocent as Previously Thought. A Serial 3D Intravascular It's not a RCT