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ABSTRACT

Background

Statins reduce the risk of major adverse cardiovascular events (MACE), however, their
clinical benefit for primary and secondary prevention among older adults with frailty is
uncertain. This review investigates whether statins prescribed for primary and secondary

prevention are associated with reduced MACE among adults aged =65 years with frailty.

Methods

Systematic review of studies published between 01.01.1952 and 01.01.2019 in MEDLINE,
Embase, Scopus, Web of Science, Cochrane Library and the International Pharmaceutical
Abstracts. Studies that investigated the effect of statins on MACE among adults 265 years
with a validated frailty assessment were included. Data were extracted from the papers as
per a pre-published protocol, PROSPERO: CRD42019127486. Risk of bias was assessed

using the Cochrane Risk of Bias in non-randomised studies of interventions.

Finding

Six cohort studies fulfilled the inclusion criteria. There were no randomised clinical trials. Of
studies involving statins for primary and secondary prevention (n=6), one found statins were
associated with reduced mortality (hazard ratio (HR) 0.58, 95% confidence interval (Cl) 0.37-
0.93) and another found they were not (p=0.73). One study of statins used for secondary
prevention found they were associated with reduced mortality (HR 0.28, 95%CI 0.21-0.39).
No studies investigated the effect of statins for primary prevention or the effect of statins on

the frequency of MACE.

Discussion
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This review identified only observational evidence that, among older people with frailty,
statins are associated with reduced mortality when prescribed for secondary prevention, and
an absence of evidence evaluating statin therapy for primary prevention. Randomised trial

data are needed to better inform the use of statins among older adults living with frailty.

Key points:

e Only observational evidence supports statins reducing mortality for secondary
prevention among older people with frailty

e There is an absence of evidence evaluating statin therapy for primary prevention for
older adults with frailty

e Randomised trial data are needed to better inform the use of statins among older

adults living with frailty.
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1. INTRODUCTION

There is robust evidence that HMG Co-A reductase inhibitors (statins) reduce the frequency
of non-fatal myocardial infarction (Ml), non-fatal stroke and cardiovascular death, known as
major adverse cardiovascular events (MACE)[1]. However, the evidence-base for statins is
largely derived from randomised controlled trials (RCTs) that included middle aged and
healthy older adults, with trial eligibility criteria potentially excluding older people with
multiple long-term conditions and frailty[2-4]. Additionally, RCTs of statins were, on average,
around four years in duration — a time horizon that may be irrelevant for some older people
with advancing frailty who are entering the terminal stage of life[5]. There is, therefore,
uncertainty as to whether statins reduce MACE among older adults with frailty.
Consequently, there is variation in clinical practice of prescribing statins for this group, with
some clinicians advocating aggressive statin therapy for all older people[6] and others

suggesting the deprescription of statins among older people with frailty[7].

Frailty is a spectrum disorder that is estimated to affect 10% of community dwelling over 65
year olds in the UK[8] and 15% of community dwelling over 65 year olds in the United States
of America[9].. Ranging from mild to severe, frailty is characterised by an increased
vulnerability to stressors[10]. Older adults with frailty may be less likely to experience benefit
from medications prescribed for primary or secondary prevention, but are typically more
likely to experience side effects and treatment burden from medications than people without
frailty[11]. It is important that clinical practice guidelines account for advancing frailty, where
the treatment burden from statins may outweigh the currently unclear benefit. Current United
Kingdom, European and American cardiovascular risk reduction guidelines do not consider

this[2-4].

This review evaluates the current evidence for the association between statins and reduced

MACE among adults aged 65 years and over with frailty.
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2. METHODS

A systematic review was conducted using a pre-published protocol, PROSPERO:
CRD42019127486[12]. This review followed methodology Mand was reported according to
the Preferred Reporting ltems for Systematic Reviews and Meta-Analyses (PRISMA)

recommendations (Online Resource 1)[13].

2.1 Eligibility Criteria

Randomised controlled trials or observational studies assessing the effect of statins (any
statin, at any dose), with a mean study population age of 265 years, including a validated
frailty assessment and reporting outcomes of mortality, frequency of MACE or statin

deprescribing with follow up of at least one year were eligible for inclusion.

2.2 Information sources

We searched MEDLINE, Embase, Scopus, Web of Science, Cochrane Library: Cochrane
Central Register of Controlled Trials and the Cochrane Database of Systematic Reviews,
and International Pharmaceutical Abstracts Database between 01.01.1952 and 01.01.2019.
Where abstracts were written in a non-English language, Google translate was used to
enable assessment for inclusion. Backwards citation searching of subsequently included
manuscripts was performed to identify further articles of interest. The MEDLINE search

strategy is provided in Online Resource 2.

2.3 Study Selection

The title and abstract of all studies were screened using Rayyan QCRI software[14] by MH
to assess for eligibility, 60% (11 330 of 18 794 abstracts) of studies were additionally

8
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screened by a second reviewer (HC, OT or HZ). Two independent reviewers screened (MH

and DM or HZ) all full-text manuscripts of potentially eligible studies.

2.4 Data collection process

Data were extracted from published reports using a pre-piloted pro-forma (MH and HZ or

DM). Manuscript lead authors were contacted where additional information was required.

2.5 Data items

The following data were extracted: study design, study duration, use of randomisation or
blinding, funding sources, reported conflicts of interest, total number of participants,
participant age and sex, country of study, method and definition for assessing frailty,
healthcare setting, indication for starting statin treatment and which statin at which dose was
given. For each outcome measure, data were collected regarding the number of participants
in each treatment group, number of events per group and treatment effect (unadjusted,
adjusted for age and sex and adjusted according to the optimum co-variables according to

the original author).

2.6 Outcomes

The primary outcomes studied were: mortality from any cause, MACE (including how this
was defined) and statin discontinuation. The secondary outcomes studied were: coronary
revascularisation, angina, peripheral vascular disease, elevated hepatic transaminases,
myalgia/myositis, thrombocytopenia, new-onset diabetes, change in quality of life, change in

mobility, change in ability to perform activities of daily living, change in frailty state,
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admission to hospital, admission to long-term care, evaluation of treatment burden and

evaluation of treatment acceptability to study participants.

2.7 Risk of bias

The risk of bias for each study was assessed by two reviewers according to the Cochrane
Collaboration Risk of Bias in Non-randomised Studies of Interventions (ROBINS-I) tool[15]

(MH and DM or HZ).

2.8 Summary measures

The principal summary measures were hazard ratios (HR) and associated 95% confidence
intervals (Cl) for time-to-event data. For dichotomous event data, Risk Ratios (RR) were
extracted with their 95% confidence intervals (Cl). Where RRs were not presented, odds
ratios (OR) were extracted. Summary measures adjusted for confounding were prioritised

and reported throughout.

2.9 Synthesis of results

In addition to descriptive statistics, we planned to perform a meta-analysis to estimate the
effect of statins on mortality between treatment groups using generic inverse variance
random effects modelling and report the I? statistic, as a measure of statistical heterogeneity,
using RevMan software version 5.3[16]. However, the clinical heterogeneity of the

populations and interventions studied precluded meta-analysis.

2.10 Risk of bias across studies

10



192  We planned to perform a funnel plot to evaluate for publication bias, however, due to the low

193  number of studies identified for inclusion within the review, this was not possible.

194

195 2.11 Role of the funding source

196  There was no funding source for this study
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3. RESULTS

3.1 Study selection

18 794 abstracts were identified for screening following de-duplication. From these, 30
articles were identified for full-text review. Backwards citation searching of these articles
yielded a further four articles of interest, resulting in 34 manuscripts undergoing full text

review. A PRISMA flow diagram summarising the review process is provided (Fig. 1).

3.2 Study characteristics

Six observational studies fulfilled the eligibility criteria (Table 1). No randomised controlled

trials were identified.

Among the six studies included[17-22], three were prospective cohort studies and three were
retrospective cohort studies[17-22]. No studies assessed the effect of statins on clinical
outcomes when prescribed for primary prevention of mortality or MACE. One study
assessed the effect of statins on clinical outcomes when prescribed for secondary
prevention[20]. Four studies assessed the effect of statins on mixed cohorts including
individuals prescribed statins for primary and secondary prevention[17-19, 21]. One study
evaluated the effect of statins for both primary and secondary prevention separately[22].
Two studies were conducted in Australia[18, 21], one in Canada[17], one in Italy[20], one in

Ireland[22] and one in the United Kingdom[19].

Two studies used patient cohorts from long-term care facilities[17, 21], one evaluated
community dwelling older adults excluding long term care facilities[18], one selected
community dwelling adults recently discharged from hospital[20], one recruited older adults
through hospital admissions or attendance at outpatient clinics[22] and one studied an

unselected primary care population[19].
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3.3 Study participant characteristics

In total, this study reports the analysis of 153 082 older adults with frailty from the eligible
studies. Of the three studies which reported the mean age of their participants, the mean
(range) age was 83 years (range 76.9 years to 87.5 years)[18, 20, 21]. Two studies reported
ages as 276 years[17] or 280 years[19] and the remaining study reported the mean age
(standard deviation) by treatment group for patients statin naive: 73.4 years (15.6 years), for
patients prescribed a statin prior to their first stroke 70.9 years (11.5 years) and for patients

prescribed a statin immediately after their first stroke 69.9 years (13.1 years)[22].

3.4 Measuring frailty

Three studies utilised a frailty phenotype classification; Frailty in the Nursing Home Scale
(FRAIL-NH)[21], modified Rankin[22] and Fried[18]. Two studies used a cumulative deficit
model, the electronic Frailty Index[19] and 72 Resident Assessment Instrument—Minimum
Data Set version 2.0 (RAI-MDS)[17]. One study used a combination of physical factors and
combined social and functional scores: Multidimensional Prognostic Index based on the
Standardized Multidimensional Assessment Schedule for Adults and Aged Persons (MPI-

SVaMA)[20].

3.5 Primary outcomes

The findings for the primary outcomes of the review are summarised in Table 2.

3.5.1 All-cause mortality

13
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One study of statins for both primary and secondary prevention for long term care residents
evaluated a comparison between high dose and intermediate dose statins for older adults
with frailty, without a separate control arm, and reported no difference in mortality
(propensity score adjusted HR:0.93, 95%CI:0.85 to 1.03)[17]. A second study, with limited
statistical power (0.31), reported no difference in mortality for older adults with frailty who
received statin treatment compared to control (propensity score adjusted p=0.73[18], no

estimate of effect size reported).

One study which evaluated statins for secondary prevention among patients recently
discharged following a hospital admission for coronary artery disease reported reduced
mortality for people with frailty prescribed statin treatment (propensity score adjusted
HR:0.28, 95%CI:0.21 to 0.39)[20]. A second study evaluated statins versus no treatment
within a cohort of mixed primary and secondary prevention among nursing home residents,
and reported reduced mortality for people with frailty treated with statins (propensity score

adjusted HR:0.58, 95%CI:0.37 to 0.93)[20].

One study found that statins, when prescribed for primary prevention, were not associated
with a difference in one-year mortality following first stroke in older people with frailty
(confounder adjusted OR:0.48, 95%CI:0.23 to 1.01). However, commencement of statins at
the time of participants’ first stroke was associated with a significant reduction of the one
year mortality rate of the study participants (OR:0.26, 95%CI:0.12 to 0.55)[22]. This study
was at high risk of bias from non-randomised treatment group allocation, which favoured the

experimental arm.

3.5.2 MACE

One study including a mixed primary and secondary prevention community-dwelling older
cohort of 2 458 patients in each treatment arm reported the effect of high dose statin therapy
versus intermediate dose statin therapy on the frequency of MACE. The study reported no

14
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difference in MACE outcomes between treatments for older people with frailty (propensity
score adjusted HR:1.01, 95%ClI: 0.85 to 1.20[17]). No studies evaluated the effect of statins

versus no statin treatment among older adults with frailty.

3.5.3 Statin discontinuation

One study reported the annual rate of deprescribing (defined as discontinuing a regular
statin prescription) and initiation (newly starting a regular prescription) of statin drugs among
a mixed primary and secondary prevention cohort[19]. This was reported stratified by frailty
level[19]. There was a small increase in the annual rate of deprescribing with increasing
frailty, from 5% (95%CI:4.35 to 5.65) among fit patients to 7.1% (95%CI:6.44 to 7.76) among
those with severe frailty[19]. Annual deprescribing rates were slightly higher among those on
statins for primary prevention (6.45%, 95%CI:6.01 to 9.89%) compared to those taking
statins for secondary prevention (5.15%, 95%CI|:4.85 to 5.44%)[19]. The reasons for

deprescribing were not detailed within the study.

The annual incidence of starting statins increased with progression from fit (1.94%,
95%CI:1.59 to 2.30%) to mild frailty (2.57%, 95%CI:2.23 to 2.91%) to moderate frailty
(2.75%, 95%Cl:2.29 to 3.21%), reducing only in those with severe frailty (2.06%, 95%Cl:1.42

to 2.70%)[19].

3.6 Secondary outcomes

The findings for the secondary outcomes of the review are summarised in Table 3.

3.6.1 Change in ability to perform activities of daily living

15
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One study assessed the association between statin prescribing and good functional outcome
(modified Rankin scale of 0-2[23, 24]) at one year post-stroke[22]. This study reported no
difference in the number of patients progressing to a good functional outcome between
those who had received statin therapy prior to having a stroke (confounder adjusted
OR:1.41, 95%CI:0.67 to 2.96) or those who received statin therapy within 72 hours after
stroke (confounder adjusted OR:1.69, 95%C]I:0.84 to 3.39), compared with patients who did

not receive statin treatment.

3.6.2 Hospitalisation

One study found that older adults with frailty prescribed statins had significantly fewer
admissions to hospital resulting in an overnight stay compared to patients not prescribed
statins (propensity score adjusted HR 0.67, 95%CI| 0.46 to 0.98)[21]. The reasons for

hospital admission were not collected (communication from the corresponding author).

3.6.3 Admission to long-term care

One study reported no difference in the number of admissions to long-term care among
older adults with frailty prescribed statins compared with those who were not, p=0.40, in a

propensity adjusted model[18].

3.6.4 Secondary outcomes not reported

No studies of older adults with frailty investigated the association between statin prescribing
and the frequency of coronary revascularisation, new diagnoses of angina or peripheral
vascular disease, the frequency of statin related adverse drug events, change in quality life,

mobility or frailty state, or evaluation of treatment burden or treatment acceptability.
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3.7 Risk of bias within studies

Overall, five studies were determined to be at low risk of bias[17-21] and one at high risk of

bias in the domains of confounding and selection of participants (Fig. 2)[22].
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4. DISCUSSION

4.1 Key findings

This systematic review has summarised data from six observational studies, including
153 082 older adults living with frailty. We did not identify any RCTs of statin treatment for
primary or secondary prevention of cardiovascular disease in older people that included a

validated measure of frailty.

Review findings from adjusted analyses of observational study data indicate that prescribing
statin drugs for secondary prevention of cardiovascular disease is associated with lower
mortality among older adults with frailty. No published studies have evaluated if statins are
associated with reduced mortality when given specifically for primary prevention for older
people with frailty. There is insufficient evidence to state with any certainty whether statin
prescribing is associated with a reduced risk of MACE among older adults with frailty.
Limited evidence from one study indicated that statin prescribing was not associated with a
change in functional outcome following first event of stroke[22] or in the frequency of
admission to long term care[18] but was associated with a reduced frequency of admission
to hospital[21]. Statins were more frequently deprescribed among older adults with frailty
than older adults without frailty, however, the effect of deprescribing on patient mortality and
MACE was not reported[19]. No studies evaluated the effect of statins on individuals’

treatment burden or quality of life.

4.2 Strength of the review

Given its broad inclusion criteria, the search strategy is able to robustly capture the current
evidence regarding the benefit of statins for older adults with frailty. Furthermore, this review

is novel in that it is, to the authors’ knowledge, the first systematic review to focus on the
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evidence of an association between statin drugs and reduced MACE among older adults

with frailty.

4.3 Limitations of the review

The main limitation of the review is that we did not identify any RCTs, with included evidence
limited to observational studies. The findings must therefore be interpreted with caution, due
mainly to the potential for unmeasured confounding when comparing treatment outcomes in
observational studies. The possibility of clinician treatment selection bias due to the

proximity of individual participants to death is a particular concern.

Furthermore, due to the lack of studies dedicated to evaluating statins for primary prevention
only, the review was unable to specifically evaluate statins for this purpose. However, the
lack of randomised controlled trials and dedicated studies evaluating statins for primary

prevention identifies an important evidence gap for future research.

Over 18,000 potentially eligible studies were identified by the search strategy and, due to the
volume of studies screened, it was not possible to double screen all abstracts. Despite this,
the review provides a contemporary synthesis of the international literature evaluating statins
for the prevention of MACE among older adults with frailty to guide the direction of future

research.

4.4 Implications for clinical practice and research

The findings of this review have multiple implications for clinical practice and research.
Firstly, the lack of evidence investigating statins for the purpose of primary prevention
among adults aged 65 years and over living with frailty suggests that the current UK, EU and

US clinical guidelines for statins for cardiovascular risk reduction should be interpreted with
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caution and implemented pragmatically in this group[2-4].{Savarese, 2013 #1938} We
recommend treatment decisions should be made on an individual patient basis according to
treatment goals and priorities. Secondly, this review highlights that, among older adults with
frailty, future research is needed to identify whether statins reduce MACE when given for
primary prevention. Clinical trials to date have typically included fitter individuals, under-
represented those with frailty and stratified their analysis according to participant age rather
than frailty. Treatment stratification based on age alone may result in patients of a younger
age, but higher frailty, receiving treatments from which they may not benefit. Additionally,
older patients without frailty may be denied a potentially lifesaving treatment if age-based
treatment decisions are made. It is vital that older adults with frailty are specifically targeted

for future trial recruitment to inform treatment decisions within this patient group.

4.5 Conclusion

This systematic review has identified limited evidence from observational research to
indicate that prescribing statins for secondary prevention of cardiovascular disease in older
people with frailty is associated with reduced mortality. However, there is an absence of
evidence on the benefit of statin treatment for primary prevention of cardiovascular disease
in older people with frailty. Future observational research using carefully matched, real-world
populations to investigate associations between statins for primary and secondary
prevention of cardiovascular disease in frailty will help inform some of the evidence gaps
identified, as well as refine target populations for clinical trials. Randomised trials to evaluate
the effects of statins on MACE for older people with frailty will help address residual
concerns regarding unmeasured confounding in observational research, particularly

regarding clinician treatment selection bias.
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.L?Jltjt?gr Year dit'suidx secondary dﬁ::ﬁgn number of age who were Co:trl\lt(;y of assessment of (cos;ﬁ:ztrj‘r?i i risk of
an. prevention participants (years) male y frailty RH, NH) Y bias
Campitelli retrospective : Long-term
2019 mixed 1 year 67,208 276y 39% Canada RAI-MDS[25] ; Low
[17] cohort care residents
Gniidic prospective . 6.79 years . Fried frailty index commuhlty
) 2013 mixed (average 4 1665 76.9 100% Australia (excluding Low
[18] cohort [26]
years) care homes)
Pilotto retrospective TICEN (1) cgmmunlty, :
20 2016 cohort secondary 2.1 +/-2.2 2,597 83.9 45% ltaly MPI-SVaMA [27] discharged High
[ ] years from hOSpi’[al
effect on re-stroke recruitment
Ni Chroinin prospective  outcome of pre . from hospital .
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[19] 2017 cohort mixed look back 212,566 280 32% UK Index [10] non-selected Low
Korhonen prospective , South Long-term
2018 mixed 1 year 383 87.5 23% ) FRAIL-NH [28] , Low
[21] cohort Australia care residents

Table 1. A summary of the studies included within the review. Abbreviations: SD: standard deviation; RAI-MDS: Resident Assessment Instrument—Minimum
Data set version 2.0; MPI-SVaMA: Multidimensional Prognostic Index based on the Standardized Multidimensional Assessment Schedule for Adults and Aged
Persons; FRAIL-NH: Frailty in the Nursing Home Scale.
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Primary outcomes

Intervention

Study Control group group (s) Effect Estimate Method of adjustment / controlling for confounding
Factors included in propensity score formation: age, sex, time in nursing home, total number of health conditions, dependency in
performance of activities of daily living, cognitive performance, diabetes, congestive heart failure, hypertension, atherosclerotic
) ) L : i . heart disease, peripheral vascular disease, deep vein thrombosis, cardiac dysrhythmia, dementia, cancer, chronic lung disease,
()
Campitelli[17] Ja !nTensny hlgh_ln_tensny HR.‘ Lz A’CI'O'BS. e 1202 depression, arthritis, Parkinson's disease, hospitalisation due to atherosclerotic disease (heart attack, angina, stroke, peripheral
statin: 2458 statin: 2458 (adjusted for propensity score) " ; A . o ) . :
artery disease), prior hospital attendance in past year, number of concurrent medications, angiotensin-converting enzyme
inhibitors, angiotensin receptor blocker, beta-blocker, calcium channel blocker, oral anti-glycaemics, antipsychotics,
benzodiazepines, antibiotics, opioids antidepressants and cholinesterase inhibitors
statin for primary or Factors included in propensity score formation: age, marital status, years in education, country of birth, alcohol consumption,
Gnjidic[18] never had secogdar y p=0.73 smoking status, cardiovascular disease, number of self-reported comorbidities, polypharmacy, self-rated health, visual acuity, Body
I statin:94 revention'ySS (adjusted for propensity score) Mass Index, depressive symptoms, cognitive impairment, ability to perform activities of daily living, ability to perform instrumental
P ' activities of daily living, frailty, total cholesterol level, high density lipoprotein-cholesterol level, triglycerides level
statin for . ) Factors included in propensity score formation: age, gender, nursing care needs, cognitive status, pressure sores risk, activities of
Pilotto[20] r;?;’ﬁ;:;;j secondary Hggfgégsf:ﬁcIrgilsoifi)c;?é?)m daily living, Barthel Index, social support requirement, the previous fractures, cancer, dementia, stroke, hypokinetic syndrome, and
Mortality ) prevention: 259 l prop y cardiovascular, respiratory, neurologic, or other diseases, and medications
never had statin for primary confounder adjusted OR: 0.48
Ni statin:112 prevention: 134 (95%Cl:0.23 10 1.01) Confounders adjusted for: age, prestroke modified Rankin Score score, National Institutes of Health Stroke Scale score,
Chroinin[22] statin thera hypertension, acute aspirin, prestroke statin, and new acute poststroke statin treatment
never had within 72 hoﬁzls confounder adjusted OR:0.26
statin:112 post stroke: 189 (95%Cl:0.12 to 0.55)
Factors included in propensity score formation: number of medications, independence with activities of daily living, polypharmacy,
o i —p— frailty, age, Charleston comorbidity index, sex, hypertension, dementia, diabetes, heart attack, previous facture, kidney disease,
Korhonen[21] never had secogdar y HR:0.58 (95%C1:0.37—-0.93) falls, gout, peripheral vascular disease, insomnia, chronic pain, depression, chronic obstructive airways disease, chronic heart
statin:234 e — 1)/52 (adjusted for propensity score) failure, connective tissue disease, osteoporosis, arthritis, atrial fibrillation, urinary incontinence, anxiety, stroke disease, cancer,
p : beta-blockers, anti-diabetes medications, drugs acting on the renin-angiotensin system, nitrates, aspirin, oral anticoagulants,
diuretics, calcium channel blockers, sedatives, proton pump inhibitors, anti-dementia medications, opioids and antidepressants
Factors included in propensity score formation: age, sex, time in nursing home, total number of health conditions, dependency in
performance of activities of daily living, cognitive performance, diabetes, congestive heart failure, hypertension, atherosclerotic
Major Adverse ) ) - . X .. heart disease, peripheral vascular disease, deep vein thrombosis, cardiac dysrhythmia, dementia, cancer, chronic lung disease,
Cardiovascular Campitelli[17] low !nTensny h|gh'|n‘tenS|ty HR.'1 01 (95 /"CI'O'BS. 0 1.20) depression, arthritis, Parkinson's disease, hospitalisation due to atherosclerotic disease (heart attack, angina, stroke, peripheral
statin: 2458 statin: 2458 (adjusted for propensity score) h ; f . S ) . .
Events artery disease), prior hospital attendance in past year, number of concurrent medications, angiotensin-converting enzyme
inhibitors, angiotensin receptor blocker, beta-blocker, calcium channel blocker, oral anti-glycaemics, antipsychotics,
benzodiazepines, antibiotics, opioids antidepressants and cholinesterase inhibitors
Proportion of patients deprescribed
statin for statins per year (95%Cl)
. . . . primary or . ’ - Fit 5% (4.35-5.65) )
Discontinuation Guillford[19] secondary No intervention - Mild frailty 5.12% (4.74-5.50) No adjustment
prevention: - Moderate frailty 5.61% (5.18-6.04)

- Severe frailty 7.10% (6.44-7.76)

Table 2. A summary of the primary outcomes reported within the studies included in this systematic review. Abbreviations: HR: Hazard Ratio; OR: Odds Ratio; Cl: Confidence Interval.
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Secondar

/ outcomes

Control Intervention . . . .
Study group group (s) Effect Estimate Method of adjustment / controlling for confounding
never had primary confounder adjusted OR: 1.41
Change in abilit statin:112 prevention: 134 (95%Cl: 0.67 to 2.96 p=0.37)
to%erform y Ni Confounders adjusted for: age, prestroke modified Rankin Score score, National Institutes of Health
activities of daily | Chroinin[22] statin therapy . Stroke Scale score, hypertension, acute aspirin, prestroke statin, and new acute poststroke statin
living never had within 72 hours | ¢onfounder adjusted OR: 1.69 treatment
statin:112 after stroke: 189 (95%Cl: 0.84 to 3.39 p=0.14)
Factors included in propensity score formation: number of medications, independence with activities of
daily living, polypharmacy, frailty, age, Charleston comorbidity index, sex, hypertension, dementia,
statin for orimar diabetes, heart attack, previous facture, kidney disease, falls, gout, peripheral vascular disease,
Hospital Korhonen[2 never had or secoﬁdar Y| HR:0.67 (95%CI:0.46 to 0.98) insomnia, chronic pain, depression, chronic obstructive airways disease, chronic heart failure, connective
admission 1] statin:234 revention: 1%/2 (adjusted for propensity score) tissue disease, osteoporosis, arthritis, atrial fibrillation, urinary incontinence, anxiety, stroke disease,
P ’ cancer, beta-blockers, anti-diabetes medications, drugs acting on the renin-angiotensin system, nitrates,
aspirin, oral anticoagulants, diuretics, calcium channel blockers, sedatives, proton pump inhibitors, anti-
dementia medications, opioids and antidepressants
Factors included in propensity score formation: age, marital status, years in education, country of birth,
Admission 0 |1 | e nag | S8 0P e Ao e, e o ol oo comorctes
long term care statin:94 (adjusted for propensity score) ; ! f y 4

prevention: 53

impairment, ability to perform activities of daily living, ability to perform instrumental activities of daily
living, frailty, total cholesterol level, high density lipoprotein-cholesterol level, triglycerides level

Table 3. A summary of the secondary outcomes reported within the studies included in this systematic review. Abbreviations: HR: Hazard Ratio; OR: Odds Ratio; Cl: Confidence Interval.
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