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@ackground: Recommendations for LDL-lowering treatment in the elderly >75 years in primary prevention are less direct tham
in secondary prevention patients. Therefore, initiation of this treatment heavily depends on the physician-patient discussion
and remains arbitrary. This study aimed to conduct an accurate assessment of the newest available evidence of the efficacy of
LDL-lowering therapy in elderly >75 years without established CVD (i.e., primary prevention) versus the most recent available
evidence of side-effects to make the physician- patient discussion easier and purely factual.

Methods: We searched the PubMed database up to December 3th on efficacy of LDL- lowering treatment in the elderly in pri-
mary prevention and performed another search concerning side-effects of LDL-lowering therapy/statin treatment. We presented
results of large recent meta-analyses, individual trials and cohorts. The quality of methodology was generally assessed by the
Cochrane Risk of Bias tool and we took these as quality indicators.

Results: Direct evidence from RCTs and meta-analyses of significant CV-risk reduction by LDL-lowering therapy in the spe-
cific group of the elderly > 75 years in primary prevention remains absent. However, evidence from cohort studies show signifi-
cant reduction in CV-risk. No trial evidence shows a causal relationship between statin treatment and adverse events, except for
new-onset Diabetes (OR 1.09, 95%CI 1.02-1.17).

Conclusion: Evidence points in the direction of benefit of LDL-lowering treatment in the elderly in primary prevention. If
life-expectancy is long enough, there are no signs of frailty and the patient feels comfortable after the shared decision, with no
Cvidence of a causal relationship with side-effects, the absolute benefit seems to outweighs the risk. )

Introduction

The issue

A 78-year-old male patient came to the General Practitioner
(GP) for a blood pressure follow- up. His medical history in-
cludes hypertension, hypothyroidism, slightly impaired stable
renal function (G3aA2) and prostate carcinoma with radical
prostatectomy. Current medication consists of Levothyroxine,
Irbesartan, and Nifedipine. He is a lifelong non-smoker, oc-
casional alcohol drinker and manages to live a healthy life-
style without obvious signs of frailty. Family history contains
no premature cardiovascular diseases. Physical examination
shows a BP (blood pressure) of 145/85 mmHg and a BMI
(Body Mass Index) of 27 kg/m2. Blood results were as fol-
lowed; fasting glucose level 5.1 mmol/L, Total Cholesterol
7,0 mmol/L, HDL-cholesterol 1.7 mmol/L, LDL-cholesterol 5
mmol/L, MDRD- eGFR 59 ml/min/1,73m2 and a urine Albu-
min/Creatinine ratio (ACR) of 8.0 mg/mmol.

Because of this patient’s slightly impaired stable renal function

with moderately increased albuminuria (G3aA2), especially in
combination with his age, this patient is at high risk of develop-
ing a cardiovascular event as stated by table 1; Dutch Cardio-
vascular Risk Management guideline [22].

According to the current Dutch guidelines and international
KDIGO guidelines, life style intervention is indicated and drug
intervention could be considered to decrease the CV -risk in a
high-risk non-frail patient above the age of 70 years.1 Impor-
tantly, the ESC-guideline apprises only to start therapy when
the benefit appears to outweighs the risk of adverse events
(apart from drug-drug interaction and costs) after a patient-
discussion and do not mention frailty. One way to reduce the
patient risk with medication, is starting LDL-lowering therapy
[2]. This recommendation is less direct than recommendations
for secondary prevention patients in this age group and there-
fore heavily depends on the physician-patient discussion. In
order to be able to make a well-considered decision, evidence
of benefit of treatment and potential harms should be clear.
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Although the efficacy of LDL-cholesterol lowering with statin
is proven to reduce the CV-risk by around 20% per 1 mmol/L
reduction LDL in both primary and secondary prevention, the
absolute benefit of this treatment in elderly above 75 years of
age without known cardiovascular diseases remains equivo-
cal [3,4]. This is in part due to the lack of representation of
this particular population in clinical trials and because of the
limited data on the absolute benefit in term of (CVD-free) life
years gained.

Apart from the limited data about benefit of statin in elderly pa-
tients without established CVD, this is also the case for side-ef-
fects associated with statin therapy. Although there is only very
limited evidence from randomized controlled trials for real
statin related side effects, presumed adverse events are widely
discussed in media and therefore by patients and physicians.
Because perceived side-effects could cause a significant nega-
tive influence on quality of life and influence self-sufficiency,
this might have a substantial effect on the benefit/risk ratio of
this therapy. Especially in the elderly population, it plays a cru-
cial role during the shared decision-making process. Therefore,
evidence of side-effects is an important factor to consider dur-
ing the shared decision-making process and will be discussed.
The aim of this study is to make the physician-patient discus-
sion about LDL-lowering therapy easier. Therefore, this paper
aimed to conduct an accurate assessment of the newest avail-
able evidence of the efficacy of LDL-lowering therapy in el-
derly >75 years without established CVD (i.e., primary preven-
tion) versus the most recent available evidence of side-effects.
To accomplish the aim of this study, we defined the following
research question: ‘To which extent does CV-risk reduction
with lipid lowering therapy outweigh the potential side-effects
in not fragile elderly > 75 years during primary prevention?’.
Methods

Search for evidence on efficacy

We started to evaluate current guidelines; NHG, FMS, ESC/
EAS, NICE and ACC/AHA (See appendix 1). Whereupon, we
searched in the PubMed database for systematic reviews re-
garding efficacy of lipid- lowering, published up to December

Appendix 1 : overview current guidelines

Guideline

NHG*: ‘Guidelines for Cardiovascular 2019 >65 years
risk assessment’

1, 2020. We used the following search terms: Lipid lowering,
efficacy, elderly and primary prevention. (See appendix 2a for
complete search strategy)

Search for evidence on side-effects

Next, we conducted a second search in the PubMed database
for (systematic) reviews concerning potential side effects of
lipid-lowering therapy, published up to December 3, 2020. We
used the following search terms: lipid-lowering therapy, dis-
ability, side-effects, elderly and primary prevention. (See ap-
pendix 2b)

RCT’s and Cohorts

Additionally, we used the original references mentioned in the
systematic reviews and scanned the ‘related articles’ showed
by PubMed on title and abstract.

Systematic reviews and articles were selected by predefined
inclusion and exclusion criteria. (appendix 3). We considered
systematic reviews with RCT’s for the efficacy of LDL-low-
ering therapy. Due to the lack of representation of elderly >75
years without established CVD in RCT’s, meta-analyses and
results from systematic reviews were not always applicable to
our study population. Therefore, we also included individual
studies other than RCT designs, such as cohorts.

The primary outcomes were CV-risk reduction (%) and side-
effect risk (%)

The quality of evidence in meta-analysis was generally as-
sessed in the reviews. Methodology used was the Cochrane
Risk of Bias tool. We considered the reported findings as qual-
ity indicators.

Results

Efficacy LDL-lowering in elderly

Cohort evidence

Due to limited data from RCT’s and meta-analyses of efficacy
of CV-risk reduction by statin treatment in elderly > 75 years
in primary prevention, we looked for evidence based on non-
randomised studies. A cohort study of US veterans > 75 years
(n=326981) without established cardiovascular disease receiv-
ing new statin therapy had been performed. The aim of this

Date Population Recommendation

Initiation of LDL-reduction therapy (statin treatment) could be considered only

if there is a high riskof CV, i.e., due to pre-existing risk factors such as TC>8 or

RR>180 andsufficient life-expectancy and no

signs of frailty.

FMS**: ‘CVRM: Dyslipidemia in the 2017 >65 years
elderly’

Initiation of LDL-reduction therapy (statin treatment) could be considered only

if there is a high riskof CV, i.e., due to pre-existing risk factors such as TC>8 or

RR>180 and sufficient life-expectancy and no signs of frailty.

ESC/EAS***: ‘Guidelines forthe man- 2019 > 75 years Consider initiation of statin treatment for primary preventiononly if at high risk

agement of dyslipidaemias’
ACC/AHA****; ‘Guideline on the 2018 >70 years
Management of Blood Cholesterol’

andcost.
there is no evidence to validate the CVD benefits and side effects of statin therapy

NICE#*****: ¢Cardiovascular risk as- 2015 >75 years

sessment and lipid modification’

* Dutch General Practioner Association
**Federation of Medical Specialists in the Netherlands

or above.

After a clinician—patient discussion, statins may be indicated if the potential for
benefit is thought to outweigh the risks of adverse effects, drug—drug interactions,

such as effect on muscle and renal function in this agegroup

**%* Risk reduction in cardiovascular events from those who have received statin
*** Furopean society of cardiology/ European Atherosclerosis Society

**%% National Institue for Health and Care Excellence

wdxA* American College of Cardiology/ American Heart Association
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Appendix 2: Search strategies

Table 2a: Efficacy lipid-lowering in primary prevention.

AND (efficacy) : 2328 hits

1. ((LDL OR Cholesterol OR LIPID) AND (Treatment OR therapy)) AND (Cardiovascular)) AND (Elderly OR older))

2. ((((LDL OR Cholesterol OR LIPID) AND (Treatment OR therapy)) AND (Cardiovascular)) AND
(Elderly OR older)) AND (efficacy)) AND (Meta-analysis) : 88 hits

Table 2b: Side effects LDL-lowering therapy.

: 461 hits

(2015:2021[pdat])) : 67 hits

1. ((((Statine OR Lipid lowering) AND (side effects OR adverse events OR disability)) AND (Old

OR elderly)) AND (primary prevention)) AND (treatment OR therapy): 1135 hits

2. ((((Statine OR Lipid lowering) AND (side effects OR adverse events OR disability)) AND (Old OR elderly)) AND
(primary prevention)) AND (treatment OR therapy) AND (2015:2021[pdat])

3. ((((Statine OR Lipid lowering) AND (side effects OR adverse events OR disability)) AND (Old OR elderly))
AND (primary prevention)) AND (treatment OR therapy) AND ((review [Filter] OR systematicreview|Filter]) AND

Appendix 3: Inclusion and exclusion criteria.

Pubmed e_fﬂcaw: Pubmed side effects : Excluded based ar:
88 hits £7 hits wcluded based on:
domain:n=1
determinant :n=1
putcome :n=2
Excluded based on: ; , articles based on title and based on old guidelines - n=2
articles published after 2015 articles published before 2015 abstract:
different suject : n= 10 =3 i =14
domain :n=9
determinant : n=11 fl Excluded based on:
outcome :n=3 '
study design - n=1 domain : n=3
articles based on title and articles hased on full text; determinant : n=3
abstract n=5 n=4 outcome ;=2
based on old guidelings :n=2
Excluded based on :
domin:n =4 Inclusion criteria Exclusion criteria -
A —— -Elderly 265 years; 275 preferred ~Comorbidities: Cardiovascular disease,
- -Primary prevention severe renal failure, heart failure
-Meta-analyses or systematic review ~Frail
-LDL- lowering therapy versus placebo OR -PSK-8 inhibitors

normal versus intensive
-5tatin or statin and ezetimibe

Cross publication checks :

study was to evaluate the CVD- mortality and all-cause mor-
tality. After propensity score weighting was applied, statin use
was associated with a lower risk of all-cause mortality and car-
diovascular mortality, (HR 0.75, 95%CI: 0.74- 0.76) respec-
tively (HR 0.80, 95%CI: 0.78-0.81). In sub analyses of differ-
ent age groups, a significant risk reduction was still observed,
even in those >90 for all cause-mortality and cardiovascular
death (HR 0.80, 95%CI: 0.74-0.87) and (HR 0.81, 95%CI:
0.70-0.94), respectively. Stratification by race or diabetes
yielded no significant differences in primary outcomes. Results
for secondary outcomes were as follows; composite of athero-
sclerotic cardiovascular disease (HR 0.92, 95%CI: 0.91-0.94),
Myocardial infarction (HR 0.99, 95%CI: 0.97-1.03), ischaemic
stroke (HR 0.98, 95%CI1:0.96-1.01) and revascularisation (HR

n=17

0.89, 95%CI: 0.88-0.91) [15].

Trial evidence

A systematic review performed in 2015 by Teng M and co-
workers, compared any statin treatment with placebo or usual
care for primary prevention in adults >65 years. Eight random-
ized controlled trials were included (n= 25952) of which six
were double blinded and two open blinded. Patients had no
history of cardiovascular disease, but differed in prevalence
of diabetes. Overall proportion of diabetic patients in this
meta-analysis was 51.2%. Primary outcome was defined as
an extended composite major adverse cardiovascular event
[MACE]; myocardial infarction, stroke, coronary revascular-
ization, cardiac sudden death and angina. Quality of method-
ology was assessed for all included trials using the Cochrane
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Risk of Bias tool. The overall outcome was reported as moder-
ate quality [1].

Results showed a significant decrease of incidence of MACE
(RR 0.82, 95%CI: 0.74-0.92) when using a statin. This was
also seen for non-fatal myocardial infarction (RR 0.75, 95%ClI:
0.59-0.94) and total myocardial infarction (RR 0.74, 95%CI:
0.61-0.90). Statins did not statistically significantly reduce the
risk of fatal MI (RR 0.43, 95%CI: 0.09-2.01), total stroke (RR
0.85, 95% CI: 0.69-1.06) and all-cause mortality (RR 0.96,
95%CI: 0.88-1.04) [1].

The recently published meta-analyses by Gencer and co-work-
ers partly supported the results of Teng. They included 6 arti-
cles to evaluate available evidence from randomized controlled
trials, for patients

>75 years old (n=21492) from March 1, 2015 up to Aug 14,
2020. Most data were extracted from the CTT Collaboration
meta-analyses (n=24) and a handful were individual trials
(n=5). From the 29 included trials, 25 concerned statin trials
and four concerned non-statin trials. Quality of methodology
had been assessed for all included trials by the Cochrane Risk
of Bias tool. Most trials were categorized as low rate of bias,
except for EWTOPIA-75 which scored moderate bias in two
components; performance- and attribution bias [2].

Results showed that decreasing LDL cholesterol significantly
reduces the risk of major vascular events in older patients by
26% per 1 mmol/L reduction in LDL cholesterol (RR 0.74,
95%CI: 0.61-0.89). No significant differences in risk reduc-
tion between patients younger than 75 years (RR 0.85, 95%ClI:
0,78— 0,92] and older patients were observed [2]. However,
these results refer to older patients with- and without estab-
lished CVD. In other words, primary and secondary prevention
combined.

The individual patient data received from the CTT-database
and EWTOPIA trial allowed a sub analyses for older patients
without established CVD. The EWTOPIA trial did find a sig-
nificant risk reduction in elderly >75 years for primary pre-
vention. They observed Asian patients who received ezetimibe
and dietary counselling versus the control group who received
usual care. They reported a RR of 0.36, (95%CI; 0.18- 0.69)
per 1 mmol/L reduction in LDL-c. This trial had an open-label
design, early termination and issues with follow-up. Although
this is a non-statin trial (ezetimibe), it focused on CV- risk re-
duction with LDL-lowering therapy in patients >75 in primary
prevention setting and may be a useful outcome to evaluate
[2,4].

However, the CTTC sub analysis for primary prevention pa-
tients showed no significant risk reduction of CVD per 1
mmol/L reduction of LDL. Patients >75 years who received
LDL-lowering therapy or intensive statin versus the control
group with placebo or less intensive statin showed a RR of
0.92 (95%CT; 0.77-1.10). However, this trial contained too few
patients in primary prevention (i.e., free from previous CVD)
in this specific age-group to do a reliable assessment with suf-
ficient precision [2,3].

Side Effect

Cohort evidence

A nested-case control study (n=252460) assessed the risk fac-
tors for development of rhabdomyolysis in new users of lipid-
lowering therapy. Whether these patients were known with
cardiovascular or had no history of cardiovascular disease at
baseline was not reported. Because this adverse event has a

very low incidence in society, focus lies on statin treatment and
occurrence of rhabdomyolysis instead of the setting of primary
or secondary prevention. Twenty-one cases of rhabdomyolysis
were identified by reviewing medical records and compared
with two hundred reference individuals. Age appeared to be the
most important risk factor. Patients > 65 years had a four times
higher risk of developing rhabdomyolysis than patients under
65 years (OR 4.36, 95%CI: 1.45-14.13) [5,6].

In patient registries, muscle related symptoms account for
7-29% in statin-users [8,11]. An internet survey of 10.138 US
of former and current statin users was conducted. Patients were
>18 years old (mean age 61 years) with registered high cho-
lesterol levels by their health care provider or self-reported di-
agnosis. Results showed that muscle symptoms were the most
common reason for statin discontinuation (60%), statin non-
adherence (52%), and statin switching (33%). Demographic
characteristics were shown, but no sub analysis for primary
prevention patients was available [8,18].

Trial evidence

Teng and co-workers presented results on the risk of side-ef-
fects based on the trials reported in their systematic review.
No age-effect analysis was presented. Significant differences
between statin treatment and placebo were not observed. They
evaluated myalgia (RR 0.88, 95%CI: 0.69-1.13), elevation of
hepatic transaminases (RR 0.98, 95%CI: 0.71-1.34), new-onset
diabetes (RR 1.07, 95%CI: 0.77-1.48), serious adverse events
(RR 1.00, 95%CI: 0.97-1.04) and discontinuation due to (not
further specified) adverse events (RR 1.10, 95%CI: 0.85-1.42).
Risk of myopathy, rhabdomyolysis and cognitive impairment
were not described in this study due to the lack of reports in the
included trials [1].

Another meta-analysis from Zhen et al. (n= 18192, mean age
73.3) aimed to evaluate safety in elderly

> 65 year without established CVD from data of 11 double
blinded randomized controlled trials. This meta-analysis fo-
cuses on muscle-related symptoms but also reported total ad-
verse events and serious adverse events. Whereas muscle relat-
ed symptoms were defined as myalgia, weakness, tenderness,
stiffness and cramp; adverse events were not further specified.
Serious adverse events were life threatening events, permanent
disability or hospitalisation. Compared with placebo, statins
did not increase the risks of muscle-related symptoms (RR
1.01; 95% CI 0.90-1.12), total adverse events and serious ad-
verse events. There was no association with more permanent
treatment discontinuation due to side-effects [7].

In the “Older people’ section of the scientific statement from
the American Heart Association, no differences in side effects
between older people in the control/placebo group compared
with elderly who received treatment was described [5]. This
scientific statement was partially based on the results of the
randomized controlled PROSPER-trial (n=5804) which com-
pared pravastatin 40 mg to placebo in men and women 70 to 82
years of age with or at high risk (due to smoking, hypertension
or Diabetes) for vascular disease. Serious adverse event rates
were similar between groups; 55% (n= 1604) reported adverse
events in placebo group versus 56% (n=1608) in the statin
group. Myalgia was observed in 32 patients in placebo group
versus 36 patients in statin group. No cases of rhabdomyoly-
sis, myopathy (10 times the upper limit of creatine kinase) and
increased hepatic transaminases were reported [19]. They also
mentioned a secondary analysis of the JUPITER STUDY, a
double blinded randomized controlled trial, which analysed re-
sults for adverse events in patients without established CVD in
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patients >70 years (n=5695). No statistic significant differences
between statin and placebo were observed; muscle weakness,
stiffness or pain (HR 1.04, 95%CI: 0.92-1.19), Myopathy (HR
1.31, 95%CI: 0.29-5.84), hepatic disorder (HR 1.01, 95%CI:
0.71-1.45) and any serious adverse events (HR 1.05, 95%ClI:
0.93-1.17) [15]. Lastly, the SEARCH trial with patients (n=
12000) between 18-80 years old with myocardial infarction in
medical history and currently on statin therapy was described.
This trial did an assessment of risk factors for development of
myopathy. To gain enough statistical power, they combined in-
cipient myopathy and myopathy cases. Because 98 cases were
identified and this number is substantially larger than other tri-
als (i.e., PROSPER and JUPITER), a risk factor assessment
was possible and therefore may be relevant. Results showed
that age >65 years was associated with an approximately dou-
bled rate of statin-induced myopathy/incipient myopathy. They
assumed that a similar result would have been derived, when
using enough single myopathy cases. Yet this outcome con-
cerns elderly with known cardiovascular disease and no sub
analysis of patients >75 years is available [7].

Although muscle-symptoms are critically important side-
events, new- onset diabetes is also a concern associated with
statins. Especially during prescription in elderly where no
disease has presented yet. A meta-analysis showed that statin
therapy was associated with a 9% (OR 1.09, 95%CI 1.02-1.17)
increased risk for new-onset diabetes.8,9 Additionally, the di-
abetes risk is associated with an increase of 12% (OR 1.12,
95%CI 1.04-1.22) comparing the use of high and low dose
statin therapy [8,10].

Discussion

Efficacy of LDL-lowering therapy in elderly, both in primary
and secondary prevention combined has shown a significant
lower CV-risk. Direct evidence of efficacy of reducing cardio-
vascular risk in primary prevention in patients >75 years alone,
still remains rare in results of RCTs [1-3]. Although RCTs are
considered as most reliable study designs to prove a causal re-
lationship of efficacy, data are too limited to do a reliable as-
sessment in this specific population of elderly patients above
the age of 75 years without cardiovascular disease at baseline.
The ongoing STAREE trial will determine whether results of
efficacy will be as strong in not fragile elderly above 70 years
without cardiovascular disease as in elderly in secondary pre-
vention. In addition, it will evaluate CVD-free survival and
disability free survival and therefore give more insight in the
net benefit of statin treatment [20].

Other study designs however, e.g. (retrospective) cohorts,
showed more clear results in this particular age group with-
out established CVD. Despite the potential risk of bias due to
unknown confounders and confounding by indication in these
study designs, it allows an evaluation of large amount of rou-
tine clinical practice patients. Additionally, circumstantial evi-
dence strengthens results of previously described cohorts. In a
primary prevention cohort of participants >75 years, discon-
tinuation of statin was associated with a 33% increased risk
for cardiovascular event hospital admission [14]. Therefore,
evidence of efficacy of LDL-lowering therapy in elderly for
primary prevention points into the direction of benefit. Con-
clusively, LDL-lowering therapy may need a more prominent
role in primary prevention in elderly than currently advised in
guidelines and weigh heavier in physician-patient discussion.

However, beneficial risk ratios of CV-risk reduction are not

similar to absolute benefit of treatment.

Apart from efficacy, patient may decide to refrain from treat-
ment based on alleged side-effects, due to the widespread neg-
ative news of statins. However, results of RCTs never showed
any causal relationship. Age is found to be a risk factor to de-
velop myopathy and rhabdomyolysis but the main cause may
not be statin-treatment itself, but a higher risk due to drug-drug
interaction and different pharmacokinetics and- dynamics in
the elderly which leads to these otherwise very rare side ef-
fects.

However, LDL-lowering treatment (statin) is associated with
a higher risk of new-onset Diabetes. In absolute numbers, this
means one additional case of diabetes in every 498 patients
versus one prevented cardiovascular event for 155 patients
treated (each year). Furthermore, patients who developed DM
type 2 while receiving treatment had a lower rate of macro- and
micro vascular complication. The benefit of preventing a CV-
event therefore seems to outweigh the risk at new-onset (mild)
Diabetes [8,10].

From patients’ registries and surveys, muscle-related symptoms
are responsible for statin discontinuation, switching or non-
adherence. Although this problem reflects a problem in daily
practice, a plausible explanation is that physicians or patients
wrongfully link muscle-discomfort (which is more prevalent in
elderly) to statin-treatment. Therefore, quit or switch treatment
without a justified reason while at the same time increasing the
nocebo effect during rechallenge. Fear of side-effects therefore
may be overrated [13].

A helpful tool to quantify the CV-risk in an individual is pre-
sented on U-prevent.com [21]. When using the elderly risk
score, this tool sketches the 10-year CV-risk without treatment.
The elderly risk score was specifically developed for elderly
patients, as using the general SCORE-model (whole popula-
tion) tended to overestimate the 10-year risk in elderly patients.
This tool can estimate the influence of LDL-lowering therapy
in CV-risk reduction in terms of absolute risk reduction and
NNT over a certain timespan. Because statins in primary pre-
vention are estimated to take two to five years to be effective,
life expectancy should be enough to be able to benefit from
treatment [12]. Therefore, the CV life-time risk and CV life-
time risk model may be more useful. The LIFE-CVD model
(also available on u- prevent.com) is the most suitable in this
case (among all others options based on patient characteris-
tics). Using the LIFE-CVD model provides even more accurate
predictions of long-term risk as it also takes competing mortal-
ity into account. These life time predictions and hazard ratios
from the trials together, can be used to estimate the absolute
benefit in CVD-free life years gained after treatment initiation.
If we use this LIFE-CVD model for our patient, the 10-year
risk of development of CVD is 20%. It shows a life-time risk
of 22% without treatment. With statin therapy (atorvastatin
20mg 1dd), a 6.7% reduction in CV-risk can be expected with
15 number needed to treat. The lifetime benefit is estimated to
be approximately +1 year of CVD-free survival.

Because this tool is helpful to quantify life time benefit of treat-
ment and estimates CV-risk reduction forl0 years, it can be
used during physician-patient discussion. However, it is a es-
timation and should not be leading subject of the discussion.

Strengths and Limitations
Because this review mostly evaluated outcomes of systematic
reviews with large meta-analysis, it was hard to maintain a
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structured overview of patient characteristics, e.g., diabetic or
non-diabetic, frail or vital. To obtain more patient specific re-
sults, a new IPD meta-analyses might have been better.
Although data of CTT (which is an IPD) was used, too little
data of primary prevention was available to do a reliable as-
sessment. Additionally, an IPD of side-effects could also be
useful.

This review mainly focuses on statins because its current posi-
tion as cornerstone in treatment of LDL- lowering. Nowadays
there are other drugs available that can reduce LDL sufficiently
with a different pathway, e.g., PCSK-9 inhibition. These drugs
have not been assessed in this study, but might offer a greater
benefit/risk ratio in the future. The same applies for Ezetimibe
treatment. Although the EWTOPIA study had its limitations,
it showed that Ezetimibe succeeded in reducing CV-risk and
is not associated with adverse events. Current guidelines ad-
vise to consider adding Ezetimibe to current statin treatment,
only when target LDL-levels are not achieved by statin treat-
ment [16]. Further trials might help to evaluate effectiveness of
single-ezetimibe treatment and might offer a greater absolute
benefit for the elderly in the future.

In conclusion, direct evidence from RCTs remain scarce, but
other study designs give indication that LDL-lowering therapy
is effective and beneficial in the elderly in primary prevention.
The STAREE trial will hopefully present more direct evidence
of efficacy and disability free survival in this specific popula-
tion and should give more certainty. If life-expectancy is long
enough and the patients feels comfortable after the shared de-
cision, together with the fact there is no evidence of a causal
relationship with side-effects, the absolute benefit seems to
outweighs the risks.
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