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ABSTRACT　
 
BACKGROUND　 Balancing the efficacy of low-density lipoprotein (LDL) reduction with safety presents a significant challenge in the elde-
rly care. While guidelines recommended high-intensity statins as the optimal strategy to lower LDL in high-risk individuals, there are preva-
iling concerns regarding its side effects and subsequent fatality rate. The effectiveness of different LDL-lowering therapies in this population
is also unclear. This study aims to compare the safety and efficacy of various LDL-lowering strategies in elderly population.
 
METHODS　 A systematic search was conducted through six databases until March 2025. Randomized controlled trials (RCTs) that eval-
uate LDL-lowering agents were included. The primary outcome was adverse effects, while secondary outcomes included composite cardio-
vascular disease (CVD) events, CVD related mortality, all-cause mortality, and LDL level reduction. Risk of bias was assessed using the RoB-2
tool. A network meta-analyses were performed to compare the safety and efficacy with subgroup analysis based on underlying CVD under
the cumulative ranking values.
 
RESULTS　 Sixteen RCTs (n = 43,625) with low to moderate risk of bias were included. Among interventions evaluated for adverse even-
ts, moderate-intensity pitavastatin had the highest probability of being the safest. Ezetimibe demonstrated the most favorable safety profile for
reducing CVD mortality, while evolocumab was most effective in lowering all-cause mortality. For LDL reduction, the combination of mod-
erate-intensity pitavastatin and ezetimibe was the most effective, followed by moderate-intensity rosuvastatin plus ezetimibe. Subgroup an-
alyses revealed significant differences between CVD and non-CVD populations in CVD mortality (P = 0.0059), CVD events (P = 0.0096), and
LDL reduction (P = 0.0100), with more pronounced effects in the non-CVD group, suggesting greater efficacy in primary prevention.
 
CONCLUSIONS　 Moderate-intensity pitavastatin showed the highest safety profile, while its combination with ezetimibe was the most
effective for LDL reduction.

 

Cardiovascular disease (CVD) remains the leading
cause of morbidity and mortality globally, with el-
derly individuals experiencing a significant hig-

her burden of its complications.[1] Elevated low-density lipo-
protein cholesterol (LDL-C) is a modifiable risk factor for ath-
erosclerotic cardiovascular disease (ASCVD).[2] Over the past
decades, lipid-lowering therapies, particularly statins, have
proven effective in reducing CVD events in various popula-
tions.[3] However, the management of LDL-C in the elderly
presents unique clinical challenges.

High-intensity statin therapy is recommended in interna-

tional guidelines for individual at high or very high cardio-
vascular risk, regardless of age.[4] The elderly present distinct
clinical challenges, altered pharmacokinetics, heightened vu-
lnerability to adverse effects, polypharmacy, and multimor-
bidity, that may modify responses to lipid-lowering therapy.
Although guidelines endorse high-intensity statins regardless
of age, the benefit–risk balance in very old or comorbid patie-
nts remains uncertain.[5]

Recent studies have explored the efficacy of combining st-
atins with non-statins agents like ezetimibe. A clinical trial de-
monstrated that adding ezetimibe to simvastatin in patients
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aged 75 years or older led to a significant reduction in CVD eve-
nts without increase in adverse effects.[6] Other trials found that
ezetimibe monotherapy reduced the incidence of major CVD
events in elderly.[7]

Although ezetimibe added to statins may provide addit-
ional cardiovascular benefit in elderly patients, direct head-to-
head comparisons of LDL-lowering strategies remain limited.
Evidence is fragmented, and heterogeneity between primary
and secondary prevention has not been systematically addr-
essed. Network meta-analysis (NMA) enables comparative ev-
aluation of efficacy and safety across multiple therapies. Th-
is study conducts an NMA of randomized controlled trials
(RCTs) to assess LDL-lowering strategies in the elderly, with su-
bgroup analyses by CVD status, to inform clinical decision-
making and guideline development.

 METHODS

 Study Design and Objectives

This systematic review and NMA was conducted to eval-
uate the comparative safety and efficacy of various LDL-low-
ering therapies specifically in elderly populations. This study
followed PRISMA guideline and has been registered in PR-
OSPERO (CRD420251025612). The primary objective of this
NMA was to compare the safety levels of LDL-lowering the-
rapies, including combination treatments, in elderly popula-
tion, measured by adverse events incidents. Secondary obje-
ctives included evaluating efficacy based on composite cardi-
ovascular events, cardiovascular mortality, all-cause mortality,
and LDL reduction.

Participants were stratified into CVD and non-CVD sub-
groups: the CVD group included individuals with establi-
shed ASCVD or prior events, while the non-CVD group comp-
rised those without CVD but with indications such as hyper-
cholesterolemia, mixed dyslipidemia, or elevated cardiovas-
cular risk. RCTs enrolling individuals aged ≥ 60 years and in-
vestigating statins, ezetimibe, proprotein convertase subtil-
isin/kexin type 9 (PCSK9) inhibitors, or their combinations we-
re systematically identified across six databases through Ma-
rch 2025. Analyses employed random-effects models, with he-
terogeneity assessed via I2 and small-study effects evaluat-
ed with funnel plots. Relative rankings of interventions were
estimated using surface under the cumulative ranking curve
(SUCRA). The review adhered to the Cochrane Handbook
and PRISMA guidelines.

 Eligibility Criteria

Eligible primary studies were selected based on their PICO-
TS (Population, Intervention, Comparator, Outcome, Timing,
and Study design) framework. Eligible studies enrolled indi-
viduals aged ≥ 60 years receiving LDL-lowering therapy (sta-
tins, ezetimibe, PCSK9 inhibitors, or combinations) and inc-
luded either a control group or a before–after comparison. Ou-
tcomes of interest encompassed safety (muscle-related ad-
verse effects, rhabdomyolysis, myopathy, new-onset diabetes
mellitus, gastrointestinal symptoms, elevated liver enzymes)
and efficacy (composite CVD events, CVD mortality, all-cause
mortality, and LDL reduction from baseline). Only RCTs pu-
blished up to March 2025 were included. Exclusion criteria we-
re inaccessible full texts and non-original research articles. No
publication date restrictions were applied.

 Search Strategy

This systematic review and NMA was conducted in acco-
rdance with the PRISMA guidelines. A comprehensive search
of PubMed, ProQuest, ScienceDirect, Cochrane Library, Sage
Journals, and Google Scholar was performed without lan-
guage restrictions for studies published up to March 2025. The
strategy combined controlled vocabulary and free-text terms,
including MeSH and synonyms, with the following search
string: (“elderly” OR “older adults”) AND (“cardiovascular
disease” OR “CVD” OR “atherosclerotic cardiovascular dis-
ease” OR “ASCVD”) AND (“LDL-lowering therapy” OR
“hydroxymethylglutaryl-CoA reductase inhibitors” OR
“statins” OR “ezetimibe” OR “PCSK9 inhibitors”). All refer-
ences were imported into EndNote software (version 7.0, Cl-
arivate Analytics) for management and deduplication.

After deduplication, records were screened by two inde-
pendent reviewers based on titles and abstracts. Full-text art-
icles of potentially eligible studies were then assessed against
the predefined criteria. Disagreements were resolved through
discussion or consultation with a third reviewer, with final in-
clusion determined by consensus in line with the study obj-
ectives and outcomes.

 Data Extraction

Upon completion of the final screening process, data were
systematically extracted from all eligible studies and organ-
ized into a structured dataset. Extracted variables included
study characteristics (first author, year of publication, country,
study design, sample size, and mean participant age) as well
as clinical outcomes. Safety endpoints comprised adverse
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events such as muscle symptoms, new-onset diabetes mell-
itus, gastrointestinal disturbances, and elevated liver enzym-
es. Efficacy outcomes included composite CVD events, CVD-
related mortality, all-cause mortality, and percentage reduc-
tion in LDL levels from baseline. Subgroup classification (CVD
vs. non-CVD) was defined according to the documented pre-
sence or absence of atherosclerotic CVD. Data extraction was in-
dependently performed by three authors to ensure consisten-
cy and reduce potential bias. Any discrepancies or uncertai-
nties encountered during data extraction were resolved thro-
ugh discussion among the reviewers until consensus was ac-
hieved. Only RCT that fulfilled all pre-specified eligibility crit-
eria were included in the final analysis.

 Quality Assessment

The methodological quality of included RCTs was inde-
pendently evaluated by three reviewers using the Cochrane
Risk of Bias 2 (RoB-2) tool. This instrument assesses five do-
mains: bias from the randomization process, deviations from
intended interventions, missing outcome data, measurement
of outcomes, and selection of the reported result. Each dom-
ain was rated as “low risk,” “some concerns,” or “high risk” in
accordance with RoB-2 guidance. Discrepancies were resol-
ved through discussion until consensus was achieved.

The overall certainty of evidence for each outcome was ap-
praised using the Grading of Recommendations, Assessment,
Development, and Evaluation (GRADE) framework. This
approach considers five domains: risk of bias, inconsistency,
indirectness, imprecision, and publication bias. Certainty rat-
ings were assigned as high, moderate, low, or very low. The
combined application of RoB-2 and GRADE provided a tr-
ansparent and methodologically rigorous assessment of both
individual study quality and the overall strength of evidence
in this review.

 Statistical Analysis

Statistical analyses synthesized outcomes from RCTs com-
paring statins, ezetimibe, PCSK9 inhibitors, and combination
regimens in elderly populations. For binary outcomes (ad-
verse events, composite CVD events, CVD-related mortality,
all-cause mortality), pooled risk ratios (RRs) with 95% CIs we-
re estimated using the Mantel-Haenszel method under a ran-
dom-effects model. For continuous outcomes (percentage re-
duction in LDL levels), mean differences with 95% CIs were
calculated using the inverse variance method. Where necess-
ary, medians and interquartile ranges or ranges were conver-
ted to mean ± SD using established methods.

Between-study heterogeneity was evaluated using the I2

statistic, with values > 25% indicating low to moderate het-
erogeneity and higher thresholds denoting substantial het-
erogeneity. Random-effects models were applied throughout
to account for variability in study designs, populations, and
interventions. Subgroup analyses were conducted by CVD
status (CVD vs. non-CVD), with interaction tests used to as-
sess potential effect modification.

A NMA was conducted within a frequentist framework
using the netmeta package in R statistical software (R Found-
ation for Statistical Computing, Vienna, Austria), implemen-
ted in RStudio (Posit Software, PBC, Boston, MA, USA), in-
tegrating direct and indirect evidence to enable comprehe-
nsive comparisons across interventions. Network graphs we-
re generated, with node size proportional to the number of st-
udies per intervention and edge thickness reflecting the num-
ber of direct comparisons.

The results of the NMA were summarized through mul-
tiple graphical and tabular outputs: (1) forest plots presenting
pooled effect estimates with 95% CIs against a common ref-
erence; (2) network graphs illustrating the structure and con-
nectivity of treatment comparisons; (3) netleague tables dis-
playing pairwise comparisons with corresponding effect sizes
and confidence intervals; and (4) SUCRA values ranking in-
terventions by relative safety and efficacy, with higher values
indicating superior performance. SUCRA tables provided an
intuitive hierarchy of treatments across outcomes.

For outcomes with at least 10 studies available, publication
bias was assessed through visual inspection of funnel plot as-
ymmetry. When asymmetry was observed, potential expl-
anations such as small-study effects, clinical heterogeneity, or
selective outcome reporting were considered. Sensitivity ana-
lyses were also conducted to test the robustness of findings,
including analyses restricted to studies at low risk of bias.

 RESULTS

 Study Selection

A systematic search across six databases, PubMed (n =
2161), ProQuest (n = 292), ScienceDirect (n = 2436), Cochrane
Library (n = 2234), Sage Journals (n = 10), and Google Scholar
(n = 273), yielded 7406 records (Figure 1). After removal of
duplicates (n = 46) in EndNote software (version 7.0, Clarivate
Analytics), 7360 unique citations were screened. Title and ab-
stract screening excluded 7312 records, leaving 48 articles for
full-text review. Of these, 32 articles were excluded for the fol-
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lowing reasons: populations not limited to elderly individuals
(n = 9), ineligible interventions (n = 3), non-relevant outcomes
(n = 8), incompatible study designs (n = 9), and unavailable fu-
ll text (n = 3). Ultimately, 16 studies met all criteria and were in-
cluded in the qualitative and quantitative synthesis (Table 1).

Study eligibility and quality were verified through reviewer co-
nsensus, with oversight from specialists in internal medicine.

 Quality Assessment

Risk of bias was assessed using the Cochrane RoB-2 tool,
 

Figure 1    Flow diagram of search strategy and selection process.
 

Table 1    Characteristics of the included studies.

Study Country Year Follow-up
duration

Population
Intervention Outcome

Inclusion criteria Mean
age

Sample
size

Shephe-
rd,et
al.[8]

Scotland, Ireland,
Netherlands 2002 3 years 70-82 years with a history of, or ri-

sk factors for, vascular disease 75.4 5804 Placebo vs. Moder-
ate pravastatin

CVD mortality, all-
cause mortality, CVD
events, adverse eve
nts

Neil, et
al.[9]

United Kingdom,
Ireland 2006 3.9 years

LDL cholesterol levels < 4.14 mm-
ol/L (< 160 mg/dL), triglyceride
levels < 6.78 mmol/L (< 600 mg/
dL), and presence of at least one
other CVD risk factor

69 1129 Placebo vs. Atorva-
statin

All-cause mortality,
CVD events

Kjeksh-
us, et
al.[10]

19 European cou-
ntries, Russia, So-
uth Africa

2007 32.8
months

Patients who were at least 60 ye-
ars of age, had chronic NYHA cl-
ass II, III, or IV heart failure of is-
chemic cause, and ejection fract-
ion of no more than 40%

73 5459 Placebo vs. Rosuv-
astatin

All-cause mortality,
CVD mortality

Wenger,
et al.[11]

256 sites in 14 cou-
ntries 2007 4.9 years

Patients with coronary heart di-
sease, LDL cholesterol levels be-
tween 130 and 250 mg/dL, and
triglyceride levels less than 600
mg/dL

69.9 3809
Atorvastatin 10 mg
vs. Atorvastatin 80
mg

CVD mortality, CVD
events
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which evaluates five domains: randomization process (D1),
deviations from intended interventions (D2), missing outc-
ome data (D3), measurement of outcomes (D4), and selection of
reported results (D5). Overall, most included studies demon-
strated a low risk of bias across all domains. Five studies (Sh-
epherd, et al.[8] Drewes, et al.[13] Rogers, et al.[14] Chou, et al.[17] and
Cha, et al.[19]) were judged to have “some concerns”, primarily re-
lated to deviations from intended interventions (D2). Import-
antly, all studies were rated as low risk for missing outcome

data (D3), measurement of outcomes (D4), and selection of re-
ported results (D5). A detailed summary of domain-level risk
of bias assessments is presented in Figure 2.

 Network Evidence for Safety of LDL-lowering Therap-
ies

The network graph demonstrated a well-connected struc-
ture, with placebo as the central comparator (Figure 3). The
forest plot depicted in Figure 4, indicated a borderline, non-

Continued

Study Country Year Follow-up
duration

Population
Intervention Outcome

Inclusion criteria Mean
age

Sample
size

Foody,
et al.[12] N/A 2010 12 weeks With moderate or high ASCVD

risk N/A 1289

Moderate  simvast-
atin plus ezetimibe
vs. Moderate atorv-
astatin vs. High at-
orvastatin

All-cause mortality,
LDL levels, adverse
event

Drewes,
et al.[13]

Netherlands, Sco-
tland 2014 3.2 years Age of 70-82 years, history of or

risk factors for CVD 75.3 1172 Placebo vs. Low pr-
avastatin

All-cause mortality,
CVD events, CVD mo-
rtality

Rogers,
et al.[14] N/A 2014 Median 33

months
Age > 60 years, NYHA class II,
III, IV N/A 5011 Placebo vs. Rosuv-

astatin
All-cause mortality,
CVD mortality

Liu, et
al.[15] China 2017 1 years

ACS patients confirmed by ang-
iography, age between 80 and 90
years

84 264
Atorvastatin and ez-
etimibe combined th-
erapy vs. Double do-
se atorvastatin

CVD mortality

Bach, et
al.[6] N/A 2019 Median 6

years

ACS patients who were hospita-
lized within the preceding 10 da-
ys, and who had LDL levels bet-
ween 50-125 mg/dL

N/A 18,144
Moderate simvast-
atin plus placebo vs.
Moderate simvasta-
tin plus ezetimibe

All-cause mortality,
CVD mortality

Ouchi,
et al.[7] Japan 2019 Median 4.1

years
Age > 75 years with elevated LDL
without history of coronary arte-
ry disease

80.6 3796 Placebo vs. Ezetim-
ibe

All-cause mortality,
CVD mortality

Dong,
et al.[16] China 2021 6 years Hypertensive patients aged > 60

years 70.11 1244 Placebo vs. Rosuva-
statin

CVD mortality, all-
cause mortality, CVD
events, LDL levels

Chou,
et al.[17]

China Taiwan, Au-
stralia, New Zeal-
and

2022 12 weeks Adults hypercholesterolemia/
mixed dyslipidemia N/A 388

Low pitavastatin pl-
us ezetimibe vs. Low
pitavastatin vs. Ez-
etimibe

LDL levels, adverse
event

Lee, et
al.[18] South Korea 2023 3 years

Previous myocardial infarction,
ACS, history of coronary revasc-
ularization, ischemic stroke, per-
ipheral arterial disease

77 3780
Moderate rosuvast-
atin plus ezetimibe
vs. High rosuvast-
atin

All-cause mortality,
CVD events, CVD mo-
rtality

Cha, et
al.[19] South Korea 2024 6 months Patients aged > 70 years with es-

tablished ASCVD 76.9 561
Rosuvastatin and ez-
etimibe combined th-
erapy vs. Moderate
intensity statin

LDL levels, adverse
event

Kuwab-
ara, et
al.[20]

Japan 2024 24 weeks

Age > 75 years who had LDL ch-
olesterol > 140 mg/dL, no histo-
ry of coronary heart disease, and
no recent use of lipid lowering
drugs

80.5 1061 Ezetimibe vs. Diet th-
erapy LDL levels

Al Said,
et al.[21]

United States or Eu-
ropean 2025 N/A

LDL > 70 mg/dL or non-high-de-
nsity lipoprotein > 100 mg/dL wh-
ile on optimized lipid lowering th-
erapy (statin, ezetimibe)

N/A 2526 Placebo vs. Evolocu-
mab

All-cause mortality,
CVD events, CVD mo-
rtality

ACS: acute coronary syndrome; ASCVD: atherosclerotic cardiovascular disease; CVD: cardiovascular disease; LDL: low-density lipoprotein; N/
A: not available; NYHA: New York Heart Association.
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significant reduction in adverse events with lipid-lowering in-
terventions (RR = 0.80, 95% CI: 0.63–1.01, P = 0.057). Subgroup an-
alysis showed a significant benefit in CVD patients (P = 0.037),
but not in non-CVD patients (P = 0.084). However, no signific-
ant interaction between subgroups was observed (common ef-
fects P = 0.066, random effects P = 0.082). Moderate heterogen-
eity (I2 = 61.5%) supported the use of a random-effects model.

The netleague analysis shown in the supplemental materi-
al, Table 1S indicated that moderate pitavastatin, evolocumab,
and high rosuvastatin combined with ezetimibe were con-

sistently associated with more favorable RRs compared with
other treatments. These findings were consistent with SUCRA
rankings (Figure 5), where moderate pitavastatin showed the
highest probability of being the safest intervention (SUCRA =
0.588), followed by evolocumab and high rosuvastatin plus
ezetimibe. Conversely, ezetimibe monotherapy and high-in-
tensity statins ranked lowest, suggesting greater risk of ad-
verse outcomes. Bridging analysis positioned ezetimibe cent-
rally in the network, frequently serving as a comparator to
agents such as high atorvastatin, moderate simvastatin, and

 

Figure 2    Risk of bias assessment.
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high rosuvastatin, reflecting its widespread use and potential
mechanistic overlap. Funnel plot asymmetry suggested pos-
sible publication bias or small-study effects, with several stud-
ies falling outside the 95% confidence limits.

 Network Evidence for Efficacy of LDL-lowering Ther-
apies

This NMA provides a comprehensive evaluation of the
comparative efficacy of LDL-lowering therapies in individu-
als aged 60 years and older, across four key outcomes: CVD-
related mortality, all-cause mortality, CVD events, and LDL-C
reduction displayed in Figures 6–9 with generation of net-
league table shown in the supplemental material, Tables
2S–5S. The network structures were well-connected across all
outcomes, with placebo consistently serving as the most com-
mon comparator. Frequent direct comparisons, particularly

those involving moderate-intensity statins and their combin-
ations with ezetimibe, contributed to the strength and coher-
ence of the network.

For CVD-related mortality, lipid-lowering interventions
were associated with a borderline significant reduction (RR =
0.89, 95% CI: 0.79–1.00, P = 0.047). Subgroup analyses reve-
aled significantly different treatment effects between patients
with and without established CVD (P = 0.021 and P = 0.044),
and the overall test for subgroup differences was significant,
suggesting that baseline CVD status influences treatment ef-
ficacy. SUCRA analysis identified ezetimibe, moderate pra-
vastatin, and evolocumab as the most effective interventions,
while combination therapies such as moderate rosuvastatin pl-
us ezetimibe ranked lower in their likelihood of reducing car-
diovascular mortality.

All-cause mortality results showed a similar pattern, with a

 

Figure 3    Network connection of trials reporting adverse events.

 

Figure 4    Forest plot of safety outcome. CVD: cardiovascular disease.
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borderline statistically significant overall effect (RR = 0.95, 95%
CI: 0.91–1.00, P = 0.046), primarily driven by effects in patients
with CVD (P = 0.045). SUCRA rankings placed evolocumab,
moderate rosuvastatin, and moderate pravastatin as the top
interventions, suggesting consistent benefit in reducing mor-
tality risk. In contrast, combination therapies such as moder-
ate simvastatin plus ezetimibe were among the least effective
in this domain.

In terms of cardiovascular event reduction, lipid-lowering th-
erapies demonstrated a clear benefit (RR = 0.89, 95% CI: 0.83–
0.96, P = 0.0044), with stronger effects observed in CVD pop-
ulations. A significant interaction by baseline CVD status (P =
0.0096) was noted. The most effective treatments, according to

SUCRA rankings, were moderate atorvastatin, ezetimibe, and
moderate rosuvastatin plus ezetimibe. Placebo and moderate
rosuvastatin alone ranked lowest, highlighting the superiority
of combination strategies in this outcome.

For LDL-C reduction, the pooled mean difference across tr-
eatments was –13.06 mg/dL (95% CI: –22.08 to –4.05, P = 0.0045).
Significant effects were observed in both CVD and non-CVD
populations, with mixed populations showing borderline ef-
fects. High heterogeneity (I2 = 98.8%) supported the use of a
random-effects model. SUCRA analysis ranked moderate pi-
tavastatin plus ezetimibe, moderate rosuvastatin plus ezeti-
mibe, and moderate pitavastatin highest for LDL-lowering
efficacy. Treatments such as placebo, moderate atorvastatin,

 

Figure 5    SUCRA ranking for safety outcome. SUCRA: surface under the cumulative ranking curve.

 

Figure 6    Forest plot for efficacy outcome. (A) CVD mortality; (B) all-cause mortality; (C) LDL reduction; and (D) CVD events. CVD: cardiovascular
disease; LDL: low-density lipoprotein.
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Figure 7    Forest plot for efficacy outcome. (A) CVD mortality; (B) all-cause mortality; (C) LDL reduction; and (D) CVD events. CVD: cardiova-
scular disease; LDL: low-density lipoprotein.

 

Figure 8    SUCRA ranking for efficacy outcome. CVD: cardiovascular disease; LDL: low-density lipoprotein; SUCRA: surface under the cum-
ulative ranking curve.
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and moderate rosuvastatin had the lowest SUCRA scores.
Network bridges further illustrated relationships between

treatment groups in the supplemental material, Tables 2S–5S.
High atorvastatin and high rosuvastatin were linked due to
similar intensity levels, while moderate atorvastatin and mo-
derate pitavastatin appeared to serve comparable roles within
moderate-intensity statin therapy. Ezetimibe and its combin-
ation with pitavastatin also formed a distinct cluster, reflecting
potential mechanistic synergy. These connections provide ad-
ditional interpretive value in understanding how therapies al-
ign in the absence of direct head-to-head comparisons.

 GRADE Analysis for Each Outcome

The overall certainty of evidence for each outcome was
evaluated using the GRADE framework, as detailed in Table
2. The outcomes were rated as high or moderate certainty ba-
sed on five key domains: risk of bias, inconsistency, indirect-
ness, imprecision, and publication bias.

The certainty of evidence for composite CVD events was
rated as high, supported by significant pooled estimates, con-

sistent results across trials, and acceptable heterogeneity, in-
dicating strong confidence in the effectiveness of LDL-lower-
ing therapies for reducing cardiovascular events in elderly po-
pulations. Evidence for adverse events was rated as moderate,
reflecting borderline significance, moderate heterogeneity, and
indications of publication bias, leaving some uncertainty re-
garding comparative safety. Both CVD-related mortality and
all-cause mortality were rated as moderate certainty, due to
nearly significant estimates, moderate heterogeneity, and fun-
nel plot asymmetry suggesting publication bias and small-
study effects. LDL reduction was also rated as moderate cer-
tainty, with large, consistent effects across regimens but subs-
tantial heterogeneity and possible small-study effects limiting
confidence in the findings.

In summary, the GRADE analysis supports that most clin-
ical outcomes in this NMA, particularly composite cardiov-
ascular events, are backed by moderate to high certainty ev-
idence, reinforcing the clinical relevance of LDL-lowering st-
rategies in elderly populations at varying levels of cardiovas-
cular risk.

 

Figure 9    Funnel plot for efficacy outcome. (A) CVD mortality; (B) all-cause mortality; and (C) CVD events. CVD: cardiovascular disease.

 

Table 2    GRADE analysis.

Outcome
Final

certainty
rating

Key justification

Adverse effects, safety Moderate Moderate certainty due to borderline significance, moderate heterogeneity (I2 = 61.5%), and some small-
study effects suggested by funnel plot asymmetry.

CVD-related mortality Moderate Moderate certainty supported by near-significant pooled estimates, moderate heterogeneity (I2 = 45.5%),
and presence of publication bias indicated by funnel asymmetry.

All-cause mortality Moderate Moderate certainty due to borderline significance, low-to-moderate heterogeneity (I2 = 28.4%), but some
small-study effects visible in funnel plot asymmetry.

Composite CVD events High High certainty supported by significant pooled effect, consistent findings across studies, and moderate
heterogeneity (I2 = 71.6%) without significant concerns for publication bias.

LDL reduction, % Moderate Moderate certainty due to strong effect sizes, but very high heterogeneity (I2 = 98.8%) and potential pu-
blication bias indicated by funnel plot asymmetry.

CVD: cardiovascular disease; GRADE: Grading of Recommendations, Assessment, Development, and Evaluation; LDL: low-density lipoprotein.
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 DISCUSSION

This NMA included 16 RCTs with 43,625 participants aged
≥ 60 years, evaluating the efficacy and safety of commonly us-
ed LDL-lowering therapies. To our knowledge, it is the first co-
mprehensive NMA focused on elderly populations, provid-
ing up-to-date evidence on the comparative benefits and risks
of these interventions.

 Safety of LDL-lowering Therapies for Elderly

Among the treatments evaluated, moderate pitavastatin
and evolocumab ranked highest in terms of safety. This ob-
servation aligns with findings from recent systematic reviews
that highlight the well-established tolerability of pitavastatin.
Compared to other statins, particularly simvastatin and ator-
vastatin, pitavastatin is associated with a lower incidence of
statin-associated muscle symptoms, including myalgia and
elevated creatine kinase levels. It also appears to have a more
favorable metabolic profile, with a reduced likelihood of im-
pairing glycemic control or contributing to new-onset diabe-
tes mellitus, especially when compared to atorvastatin and ro-
suvastatin. In addition, pitavastatin has demonstrated good re-
nal safety, requiring no dose adjustment in patients with mild-
to-moderate renal impairment and showing a low risk of nep-
hrotoxicity. These characteristics support its suitability, partic-
ularly in populations at higher risk of adverse effects.[22] Evo-
locumab, a PSCK9 inhibitor, also demonstrated consistent sa-
fety, in line with a study of long-term evaluations in high-risk
populations.[23]

The SUCRA ranking of adverse effects in this study indic-
ated that high-intensity statins and ezetimibe monotherapy
were associated with the highest number of reported side ef-
fects. This finding contrasts with some prior studies, which ha-
ve suggested that ezetimibe generally has a more favorable sa-
fety profile. The discrepancy may be due to the data extraction
used in our study, where adverse effects were quantified bas-
ed on the number of reported events. Evidence found that ez-
etimibe is associated with fewer and milder side effects, which
most likely to be documented compared to more severe side ef-
fects.[24,25] Our findings suggest a different observation where ez-
etimibe may be associated with a greater number of reported si-
de effects in the elderly compared to younger adults. The obs-
erved differences may be attributable to variations in dosage
requirements or drug tolerability among the elderly populat-
ion.

The apparently higher safety ranking of several interven-
tions relative to placebo may be attributed to the methodolo-
gical properties of SUCRA, which reflects relative ranking pro-

babilities rather than absolute differences in adverse event risk.
Adverse event estimates may also be influenced by between-
study heterogeneity, indirect comparisons within the network,
and the nocebo effect, an important consideration in LDL-lo-
wering therapies where muscle-related symptoms are frequ-
ently reported even among placebo recipients.

 CVD Events and Associated Mortality

Multiple studies support the cardiovascular benefits of eze-
timibe. The PRECISE-IVUS trial showed that combining eze-
timibe with atorvastatin resulted in greater coronary plaque
regression than atorvastatin alone. In the EWTOPIA 75 trial,
ezetimibe reduced composite cardiac events by 60% and co-
ronary revascularization by 62%. Additionally, a secondary an-
alysis of the IMPROVE-IT trial found that ezetimibe was part-
icularly effective in reducing cardiovascular events among pati-
ents over 75 years of age.[26,27]

 LDL Level Reduction

Aligned with our results, combination therapy with eze-
timibe and moderate-intensity statins has consistently shown
superior LDL reduction in previous studies, including in eld-
erly populations. Additionally, in the IMPROVE-IT trial, this
regimen led to a modest but significant 6.4% reduction in ma-
jor cardiovascular events (HR = 0.936, 95% CI: 0.887–0.988, P =
0.016).[26,28,29]

The notable effect of ezetimibe in lowering LDL levels and
reducing CVD risk in the elderly may be attributed to age-re-
lated changes in cholesterol metabolism. With advancing age,
cholesterol absorption increases, primarily due to upregula-
tion of NPC1L1, a key intestinal transporter, while cholesterol
synthesis declines. Additionally, there is downregulation of
ABCG5 and ABCG8, efflux transporters responsible for pu-
mping cholesterol back into the intestinal lumen, which fur-
ther enhances net cholesterol absorption. Consequently, abs-
orption becomes a dominant pathway, making older adults pa-
rticularly responsive to therapies targeting this mechanism. Th-
is supports the use of a combined lipid-lowering strategy inv-
olving statins and cholesterol absorption inhibitors in this po-
pulation.[30]

 All-cause Mortality

In our study, evolocumab ranked highest for reducing all-
cause mortality and third for lowering cardiovascular mor-
tality. Although few trials have evaluated PCSK9 inhibitors
with these specific endpoints, one trial (ODYSSEY OUTCO-
MES) showed a 22% reduction in the primary outcome amo-
ng individuals aged ≥ 65 years (HR = 0.78, 95% CI: 0.68–0.91),
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compared to an 11% reduction in those under 65 years (HR =
0.89, 95% CI: 0.80–1.00). The secondary outcome, including all-
cause death, myocardial infarction, or ischemic stroke, was al-
so significantly reduced in the older age group. A similar trend
was observed in the FOURIER trial, where evolocumab cons-
istently reduced major cardiovascular events across all age gr-
oups with older individuals experienced comparable relative
risk reductions and greater absolute benefit. Taken together, th-
ese findings reinforce the efficacy of PCSK9 inhibitors in the el-
derly, particularly in those with elevated cardiovascular risk pr-
ofiles.[31]

 LDL Lowering Therapies for Primary Prevention

Comparisons of subgroups based on CVD status showed
that LDL-lowering therapies are more effective in non-CVD
populations. Significant differences were observed in CVD-
related events, mortality, and percentage of LDL reduction,
highlighting the potential value of LDL-lowering medications
for primary prevention of future cardiovascular events and
improvement of overall prognosis. Aligned with our study,
several observational studies have demonstrated the effecti-
veness of statin therapy for the primary prevention of ASC-
VD in older adults.[32] For example, in U.S. veterans aged ≥ 75 ye-
ars, statins were linked to lower ASCVD incidence (HR = 0.92)
and cardiovascular mortality (HR = 0.80).[33] A Danish cohort st-
udy similarly found a 23% lower risk of major vascular events
in patients over 70 years old initiating statin therapy.[34] Thus,
while statin therapy clearly reduces cardiovascular events in
older patients with established CVD, emerging evidence sugg-
ests that it is also beneficial for primary prevention in those wi-
thout CVD. Furthermore, statin use for primary prevention has
been associated with cardiovascular benefit in individuals ag-
ed ≥ 70 years without significant risk of developing diabetes
mellitus. These findings suggest that primary prevention may
yield greater benefit compared to secondary prevention, par-
ticularly in terms of reducing initial disease burden and long-
term outcomes.[30]

 Balancing Safety and Efficacy

Based on our findings, we recommend initiating lipid-lo-
wering therapy in elderly patients with moderate-intensity st-
atins, preferably pitavastatin, given their favorable balance of ef-
ficacy and safety and lower incidence of adverse effects. In ind-
ividuals with insufficient LDL-C reduction or elevated cardiov-
ascular risk, adding ezetimibe to moderate-intensity statins can
improve lipid control while preserving tolerability, consistent
with current evidence and clinical recommendations. For frail,
multimorbid, or polypharmacy patients, therapy should emp-

hasize safety through the use of well-tolerated agents such as pi-
tavastatin or low-dose combinations.

Our findings highlight important distinctions in the bala-
nce of safety and efficacy among LDL-lowering therapies in
older adults. In terms of safety, moderate-intensity pitavastat-
in and evolocumab demonstrated the most favorable profiles.
Pitavastatin was associated with a lower incidence of statin-as-
sociated muscle symptoms, better metabolic tolerance, and mi-
nimal renal impact, aligning with previous evidence support-
ing its use in patients at higher risk of adverse effects. On the ef-
ficacy side, ezetimibe-based therapies emerged as particularly
effective in reducing LDL levels and cardiovascular risk. Furt-
hermore, subgroup analyses and observational data suggest th-
at LDL-lowering therapies offer substantial benefit for primary
prevention in elderly individuals without established CVD.

 LIMITATIONS

This study has several limitations. Firstly, prior medication
use among participants in CVD-focused trials was often undo-
cumented, which may have contributed to the moderate het-
erogeneity observed, particularly where baseline LDL-lower-
ing therapy differed before study initiation. Secondly, the ana-
lysis was restricted to statins, ezetimibe, and PCSK9 inhibitors
in line with guideline recommendations, thereby excluding
other lipid-lowering agents that may be relevant. Thirdly, vari-
ability in age ranges across study inclusion criteria represents an-
other potential source of heterogeneity, limiting comparability
between populations. Last but not least, lifestyle factors (e.g.,
smoking, diet, physical activity) and genetic conditions such as
familial hypercholesterolemia were inconsistently reported, re-
ducing the ability to account for these confounders. Future res-
earch should address these limitations to strengthen the rob-
ustness and generalizability of findings.

Future research should prioritize direct comparisons of LDL-
lowering therapies in elderly populations, with specific con-
sideration of frailty, comorbidities, and polypharmacy. In this
study, ezetimibe was associated with the highest incidence of
adverse effects, suggesting possible age-related differences in
dosing requirements or tolerability. Further investigation into
optimized ezetimibe dosing strategies for elderly patients is
warranted. In addition, cost-effectiveness analyses of combi-
nation regimens are needed to inform personalized, value-ba-
sed care in this population.

 CONCLUSIONS

Moderate-intensity pitavastatin and PCSK9 inhibitor off-
ered the best safety profiles in older adults. Ezetimibe-based

JOURNAL OF GERIATRIC CARDIOLOGY RESEARCH ARTICLE

526 http://www.jgc301.com; jgc@jgc301.com  



combinations showed higher efficacy in lowering LDL and re-
ducing cardiovascular events, particularly in primary preve-
ntion. These findings support starting with moderate-intens-
ity pitavastatin in the elderly, with ezetimibe or PCSK9 inhib-
itors added as needed to optimize outcomes safely. Primary pr-
evention, compared to secondary prevention, may yield bett-
er benefit for short-term and long-term outcomes.

 ACKNOWLEDGMENTS

This research did not receive any specific grant from fund-
ing agencies. All authors had no conflicts of interest to disclose.

REFERENCES 

 Roth GA, Mensah GA, Johnson CO, et al. Global burden of
cardiovascular diseases and risk factors, 1990-2019: update
from the GBD 2019 Study. J Am Coll Cardiol 2020; 76: 2982−
3021.

[1]

 Mhaimeed O, Burney ZA, Schott SL, et al. The importance of
LDL-C lowering in atherosclerotic cardiovascular disease pr-
evention: lower for longer is better. Am J Prev Cardiol 2024;
18: 100649.

[2]

 Sizar O, Khare S, Patel P, et al. Statin medications. In StatP-
earls [Internet]. Treasure Island (FL): StatPearls Publishing: Tr-
easure Island, FL, USA. Available from: https://www.ncbi.
nlm.nih.gov/books/NBK430940/(accessed  Feb  29,  2024).

[3]

 Grundy SM, Stone NJ, Bailey AL, et al. 2018 AHA/ACC/
AACVPR/AAPA/ABC/ACPM/ADA/AGS/APhA/ASPC/
NLA/PCNA guideline on the management of blood choles-
terol: a report of the American College of Cardiology/Amer-
ican Heart Association Task Force on Clinical Practice Guid-
elines. Circulation 2019; 139: e1082−e1143.

[4]

 Curfman G. Risks of statin therapy in older adults. JAMA In-
tern Med 2017; 177: 966.

[5]

 Bach RG, Cannon CP, Giugliano RP, et al. Effect of simvast-
atin-ezetimibe compared with simvastatin monotherapy af-
ter acute coronary syndrome among patients 75 years or old-
er: a secondary analysis of a randomized clinical trial. JAMA
Cardiol 2019; 4: 846−854.

[6]

 Ouchi Y, Sasaki J, Arai H, et al. Ezetimibe lipid-lowering tr-
ial on prevention of atherosclerotic cardiovascular disease in
75 or older (EWTOPIA 75): a randomized, controlled trial. Ci-
rculation 2019; 140: 992−1003.

[7]

 Shepherd J, Blauw GJ, Murphy MB, et al. Pravastatin in eld-
erly individuals at risk of vascular disease (PROSPER): a ran-
domised controlled trial. Lancet 2002; 360: 1623−1630.

[8]

 Neil HA, DeMicco DA, Luo D, et al. Analysis of efficacy and
safety in patients aged 65-75 years at randomization: Collab-
orative Atorvastatin Diabetes Study (CARDS). Diabetes Care
2006; 29: 2378−2384.

[9]

 Kjekshus J, Apetrei E, Barrios V, et al. Rosuvastatin in older
patients with systolic heart failure. N Engl J Med 2007; 357:
2248−2261.

[10]

 Wenger NK, Lewis SJ, Herrington DM, et al. Outcomes of us-
ing high- or low-dose atorvastatin in patients 65 years of age
or older with stable coronary heart disease. Ann Intern Med
2007; 147: 1−9.

[11]

 Foody JM, Brown WV, Zieve F, et al. Safety and efficacy of ez-
etimibe/simvastatin combination versus atorvastatin alone
in adults ≥ 65 years of age with hypercholesterolemia and wi-
th or at moderately high/high risk for coronary heart disea-
se (the VYTELD study). Am J Cardiol 2010; 106: 1255−1263.

[12]

 Drewes YM, Poortvliet RK, Blom JW, et al. Homocysteine le-
vels and treatment effect in the PROspective Study of Prava-
statin in the Elderly at Risk. J Am Geriatr Soc 2014; 62: 213−
221.

[13]

 Rogers JK, Jhund PS, Perez AC, et al. Effect of rosuvastatin
on repeat heart failure hospitalizations: the CORONA trial
(Controlled Rosuvastatin Multinational Trial in Heart Failu-
re). JACC Heart Fail 2014; 2: 289−297.

[14]

 Liu Z, Hao H, Yin C, et al. Therapeutic effects of atorvastat-
in and ezetimibe compared with double-dose atorvastatin in
very elderly patients with acute coronary syndrome. Oncot-
arget 2017; 8: 41582−41589.

[15]

 Dong Y, Liu X, Zhao Y, et al. Attenuating the variability of li-
pids is beneficial for the hypertension management to redu-
ce the cardiovascular morbidity and mortality in older adul-
ts. Front Cardiovasc Med 2021; 8: 692773.

[16]

 Chou MT, McGirr A, Jong GP, et al. Effect of 1PC111, a fixed-
dose combination of pitavastatin and ezetimibe, versus pita-
vastatin or ezetimibe monotherapy on lipid profiles in patie-
nts with hypercholesterolemia or mixed dyslipidemia: a ra-
ndomized, double-blind, multicenter, Phase III study. Clin Th-
er 2022; 44: 1272−1281.

[17]

 Lee SH, Lee YJ, Heo JH, et al. Combination moderate-inten-
sity statin and ezetimibe therapy for elderly patients with at-
herosclerosis. J Am Coll Cardiol 2023; 81: 1339−1349.

[18]

 Cha JJ, Kim JH, Hong SJ, et al. Safety and efficacy of modera-
te-intensity statin with ezetimibe in elderly patients with at-
herosclerotic cardiovascular disease. J Intern Med 2025; 297:
400−408.

[19]

 Kuwabara M, Sasaki J, Ouchi Y, et al. Higher cholesterol abs-
orption marker at baseline predicts fewer cardiovascular ev-
ents in elderly patients receiving hypercholesterolemia treat-
ment: the KEEP study. J Am Heart Assoc 2024; 13: e031865.

[20]

 Al Said S, O’Donoghue ML, Ran X, et al. Long-term lipid lo-
wering with evolocumab in older individuals. J Am Coll Ca-
rdiol 2025; 85: 504−512.

[21]

 Vo NX, Pham HL, Bui TT, et al. Systematic review on efficacy,
effectiveness, and safety of pitavastatin in dyslipidemia in
Asia. Healthcare (Basel) 2024; 13: 59.

[22]

 Sabatine MS, Giugliano RP, Wiviott SD, et al. Efficacy and saf-
ety of evolocumab in reducing lipids and cardiovascular ev-
ents. N Engl J Med 2015; 372: 1500−1509.

[23]

 Pandor A, Ara RM, Tumur I, et al. Ezetimibe monotherapy
for cholesterol lowering in 2, 722 people: systematic review and
meta-analysis of randomized controlled trials. J Intern Med
2009; 265: 568−580.

[24]

 Wang Y, Zhan S, Du H, et al. Safety of ezetimibe in lipid-lowe-
ring treatment: systematic review and meta-analysis of rand-
omised controlled trials and cohort studies. BMJ Med 2022; 1:
e000134.

[25]

 Cannon CP, Blazing MA, Giugliano RP, et al. Ezetimibe add-
ed to statin therapy after acute coronary syndromes. N Engl J
Med 2015; 372: 2387−2397.

[26]

 Tsujita K, Sugiyama S, Sumida H, et al. Plaque REgression wi-
th Cholesterol absorption Inhibitor or Synthesis inhibitor Ev-
aluated by IntraVascular UltraSound (PRECISE-IVUS Tri-

[27]

RESEARCH ARTICLE JOURNAL OF GERIATRIC CARDIOLOGY

  http://www.jgc301.com; jgc@jgc301.com 527

https://doi.org/10.1016/j.jacc.2020.11.010
https://doi.org/10.1016/j.ajpc.2024.100649
https://www.ncbi.nlm.nih.gov/books/NBK430940/
https://www.ncbi.nlm.nih.gov/books/NBK430940/
https://doi.org/10.1161/cir.0000000000001172
https://doi.org/10.1001/jamainternmed.2017.1457
https://doi.org/10.1001/jamainternmed.2017.1457
https://doi.org/10.1001/jamainternmed.2017.1457
https://doi.org/10.1001/jamacardio.2019.2306
https://doi.org/10.1001/jamacardio.2019.2306
https://doi.org/10.1161/CIRCULATIONAHA.118.039415
https://doi.org/10.1161/CIRCULATIONAHA.118.039415
https://doi.org/10.1161/CIRCULATIONAHA.118.039415
https://doi.org/10.1016/S0140-6736(02)11600-X
https://doi.org/10.2337/dc06-0872
https://doi.org/10.1056/NEJMoa0706201
https://doi.org/10.7326/0003-4819-147-1-200707030-00002
https://doi.org/10.1016/j.amjcard.2010.06.051
https://doi.org/10.1111/jgs.12660
https://doi.org/10.1016/j.jchf.2013.12.007
https://doi.org/10.18632/oncotarget.15078
https://doi.org/10.18632/oncotarget.15078
https://doi.org/10.18632/oncotarget.15078
https://doi.org/10.3389/fcvm.2021.692773
https://doi.org/10.1016/j.clinthera.2022.08.006
https://doi.org/10.1016/j.clinthera.2022.08.006
https://doi.org/10.1016/j.clinthera.2022.08.006
https://doi.org/10.1111/joim.20029
https://doi.org/10.1161/JAHA.123.031865
https://doi.org/10.3390/healthcare13010059
https://doi.org/10.1056/NEJMoa1500858
https://doi.org/10.1111/j.1365-2796.2008.02062.x
https://doi.org/10.1136/bmjmed-2022-000134
https://doi.org/10.1056/NEJMoa1410489
https://doi.org/10.1056/NEJMoa1410489


al): study protocol for a randomized controlled trial. J Cardiol
2015; 66: 353−358.
 Kim BK, Hong SJ, Lee YJ, et al. Long-term efficacy and safe-
ty of moderate-intensity statin with ezetimibe combination th-
erapy versus high-intensity statin monotherapy in patients
with atherosclerotic cardiovascular disease (RACING): a ran-
domised, open-label, non-inferiority trial. Lancet 2022; 400:
380−390.

[28]

 Soleimani H, Mousavi A, Shojaei S, et al. Safety and effectiv-
eness of high-intensity statins versus low/moderate-intens-
ity statins plus ezetimibe in patients with atherosclerotic card-
iovascular disease for reaching LDL-C goals: a systematic re-
view and meta-analysis. Clin Cardiol 2024; 47: e24334.

[29]

 Lavie G, Hoshen M, Leibowitz M, et al. Statin therapy for pri-
mary prevention in the elderly and its association with new-

[30]

onset diabetes, cardiovascular events, and all-cause mortal-
ity. Am J Med 2021; 134: 643−652.
 Schwartz GG, Steg PG, Szarek M, et al. Alirocumab and car-
diovascular outcomes after acute coronary syndrome. N En-
gl J Med 2018; 379: 2097−2107.

[31]

 Kim K, Lee CJ, Shim CY, et al. Statin and clinical outcomes of
primary prevention in individuals aged > 75 years: the SC-
OPE-75 study. Atherosclerosis 2019; 284: 31−36.

[32]

 Orkaby AR, Driver JA, Ho YL, et al. Association of statin use
with all-cause and cardiovascular mortality in US veterans
75 years and older. JAMA 2020; 324: 68−78.

[33]

 Andersson NW, Corn G, Dohlmann TL, et al. LDL-C reducti-
on with lipid-lowering therapy for primary prevention of ma-
jor vascular events among older individuals. J Am Coll Card-
iol 2023; 82: 1381−1391.

[34]

Please cite this article as: Niaga KJK, Supinto PA, Tjandra KC, Martin A, Drew C, Seno KHNH, Felix, Nugraha LAK, Tantowi F. Safety and effi-
cacy of low-density lipoprotein-lowering drugs in the elderly: a network meta-analysis of randomized controlled trials. J Geriatr Cardiol 2026;
23(8): 515−528. DOI: 10.26599/1671-5411.2026.08.004

JOURNAL OF GERIATRIC CARDIOLOGY RESEARCH ARTICLE

528 http://www.jgc301.com; jgc@jgc301.com  

https://doi.org/10.1016/j.jjcc.2014.12.011
https://doi.org/10.1016/S0140-6736(22)00916-3
https://doi.org/10.1002/clc.24334
https://doi.org/10.1016/j.amjmed.2020.09.058
https://doi.org/10.1056/NEJMoa1801174
https://doi.org/10.1056/NEJMoa1801174
https://doi.org/10.1056/NEJMoa1801174
https://doi.org/10.1016/j.atherosclerosis.2019.02.026
https://doi.org/10.1001/jama.2020.7848
https://doi.org/10.1016/j.jacc.2023.07.027
https://doi.org/10.1016/j.jacc.2023.07.027
https://doi.org/10.1016/j.jacc.2023.07.027

	METHODS
	Study Design and Objectives
	Eligibility Criteria
	Search Strategy
	Data Extraction
	Quality Assessment
	Statistical Analysis

	RESULTS
	Study Selection
	Quality Assessment
	Network Evidence for Safety of LDL-lowering Therapies
	Network Evidence for Efficacy of LDL-lowering Therapies
	GRADE Analysis for Each Outcome

	DISCUSSION
	Safety of LDL-lowering Therapies for Elderly
	CVD Events and Associated Mortality
	LDL Level Reduction
	All-cause Mortality
	LDL Lowering Therapies for Primary Prevention
	Balancing Safety and Efficacy

	LIMITATIONS
	CONCLUSIONS
	ACKNOWLEDGMENTS
	REFERENCES

