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Therapeutics Letters 48, 49 and 77 summarized the 
effects of statins in secondary and primary preven-
tion populations studied in randomized controlled 

trials (RCTs).1-3 This best available evidence comes from 
RCTs that enrolled mostly men aged 50-70.
There is much less evidence for use of statins after age 
70. Yet in 2020 47% of men and 33% of women over 70 
in British Columbia took a statin. Over half such pre-
scribing was for primary prevention.4 Is this supported 
by the best available evidence?
In 2019 we updated our general systematic review of 
statins for secondary prevention.5 In people with prov-
en occlusive vascular disease who started treatment at a 
mean age of 63, statins improve survival. Over a mean of 
5 years, the relative risk (RR) of death was 0.93 (95% CI 
0.89 – 0.97). This equates to an absolute risk reduction 
(ARR) of 1.3%, number needed to treat (NNT) 77 for 
5 years. Statins also reduced cardiovascular serious ad-
verse events (total coronary and stroke events), RR 0.77 
(0.74 – 0.80), ARR 4.4%, NNT 23 for 5 years. Based 
on this evidence, we recommend that clinicians discuss 
the evidence and offer statins for adults who have had a 
cardiovascular event.
For primary prevention (people without proven occlu-
sive vascular disease) statins reduce serious cardiovas-
cular adverse events in a similar age group. The RR of 
0.79 (0.75 – 0.84) equates to an ARR of 1.4%, NNT 71 
over a mean of 5 years. However, total serious adverse 
events are not reduced, RR 0.99 (0.97 – 1.02)1,3. We 
thus conclude that RCT evidence does not support a net 
health benefit and do not recommend statins for prima-
ry prevention.
Why emphasize serious adverse events?
Serious adverse events (SAE) capture the most import-
ant outcomes and must be reported by clinical trialists to 
regulators. SAE are defined internationally to include any 
event that is life-threatening, or results in death, hospital-
ization, disability or permanent damage, congenital anom-
aly, or other important medical events.6 We consider SAE 
the best overall measure of net health benefit/harm and to 
be less susceptible to biases arising in clinical studies.

Are statin effects different in 
people over 70?
A systematic review of all RCT data for statins 
in people over 70 would be extremely valuable.  
The Cholesterol Treatment Trialists’ (CTT) Col-
laboration holds individual patient data from 28 
RCTs that randomized 186,854 people (72% 
men) to statin vs. placebo, or to more vs. less in-
tensive statin therapy, for both primary and sec-
ondary prevention. In the CTT database, mean 
age at randomization was 63 years; 15% of par-
ticipants were 70 – 75 (mean 73) and 8% over 
75 (mean 79). Median follow-up was 4.9 years 
(range 2 – 7 years).7
In 2019 the CTT reported their analysis of re-
sults in patients age 70 – 75 and over 75.7 The 
authors concluded that “statin therapy produces 
significant reductions in major vascular events 
irrespective of age”, but also that “there is less 
direct evidence of benefit among patients older 
than 75 years who do not already have evidence 
of occlusive vascular disease.”
However, there are at least 6 problems with the 
way the data are analyzed and reported:
1.	 The pooled results are adjusted to a “per 1 mM 

reduction in LDL”. Such an adjustment is not 
acceptable in a Cochrane review and is not in 
keeping with how the RCTs were designed.  The 
adjustment to a “per 1 mM reduction in LDL” is 
based on the unproven assumption that effects 
are strongly related to LDL reduction. The HPS 
trial8 (mainly secondary prevention) tested that 
assumption and found it to be false (Table 1).
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Furthermore, the CTT authors made no attempt to assess 
age-related harms. They adopt a restricted definition of statin 
myopathy (muscle pain or weakness plus >10-fold elevation 
of plasma CK). This would exclude most patients who experi-
ence disabling pain or muscle weakness from statins. In 2014 
Therapeutics Letter 89 further discussed this and other statin 
harms.14

Lack of evidence for people over 70 is the 
basis for two new large RCTs
The publicly funded Australian STAREE trial, commenced in 
2015, aims to enrol 18,000 participants over 70, randomized 
to atorvastatin 40mg/d or placebo. Enrolment passed 9,000 
by August 2020. The primary outcome is time to death, 
dementia, or disability or time to a major fatal or non-fatal 
cardiovascular event.15

In 2020 the United States National Institute on Aging began 
the PREVENTABLE RCT. By May 2021, 896 of a planned 
20,000 community-dwelling adults over 75 (without clinically 
evident CV disease, disability, or dementia) were randomized 
to atorvastatin or placebo.16 Planned follow-up is an estimated 
median of 3.8 years. Results of these trials have been delayed 
by COVID-19, but should clarify whether benefits of statins 
outweigh harms for primary prevention in people 70 and over.

Conclusions
•	 Statins have not been proven to increase survival in the 

combined primary and secondary prevention population of 
people over 70.

•	 Statins have not been proven to reduce serious cardiovascular 
events in primary prevention in people over 70.

•	 Statins reduce serious cardiovascular events for secondary 
prevention in people over 70, but the relative and absolute 
benefit is less than in younger people.

•	 More evidence should be available within 4-7 years.

The draft of this Therapeutics Letter was submitted for 
review to 130 experts and primary care physicians in 
order to correct any inaccuracies and to ensure that the 
information is concise and relevant to clinicians. 130

2.	The pooled data include RCTs comparing high-
dose to low-dose statins. Limiting the analysis 
to trials comparing a statin to a placebo is the 
correct systematic review method.

3.	Most data were presented as major vascular 
events, a composite of cardiovascular serious 
adverse events (coronary and stroke events) 
and revascularizations. Revascularizations usu-
ally are not serious adverse events (by defini-
tion) and may be influenced by loss of blinding 
bias. They constituted 40% of the composite 
major vascular events.

4.	Mortality (overall survival) was not reported 
separately for the primary and secondary pre-
vention groups.

5.	Statin effects in older men and women were 
not reported separately.

6.	They report no absolute risk reductions or 
numbers needed to treat, the most relevant 
information for discussing effectiveness with 
patients.

Table 1: No association between reduction in LDL 
(by tertile) and reduction of major vascular events

% LDL 
reduction

mM/L LDL 
reduction

RR for Major 
Vascular Events

33 1.1 0.78
43 1.5 0.80
53 1.8 0.79

From HPS RCT simvastatin vs. placebo in 20,563 people8 
(mainly secondary prevention)

Can absolute benefits/harms be 
derived from the CTT 2019 report?
It is not possible to extract the data (events and 
number of people studied) from the CTT report7 
and independent verification of the full CTT data-
set has not been possible.9-13 However, we were 
able to derive best estimates of the RR and ARR 
in people over 70 so that we could compare them 
with our data from previous Therapeutics Let-
ters. Table 2 shows that the only proven benefit 
of statins in people over 70 is a reduction in major 
vascular events for secondary prevention. When 
this benefit is converted to ARR and revascular-
izations are removed, we estimate serious cardio-
vascular event ARR at 3-3.5% for 5 years. This is 
less than the ARR of 4.4% in younger adults.

Independent
Healthcare
Evidence
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Table 2: Effect estimates in people over 70 from the data 
provided in CTT analysis

Outcome Primary prevention
Estimated RR [95%CI]

Secondary prevention
Estimated RR [95%CI]

Total mortality 0.96 (0.89 - 1.03)*
Total SAE Not reported Not reported

Major vascular 
events 0.90 (0.78 – 1.04) 0.86 (0.80 – 0.93)

* Primary/secondary not reported separately
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