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While recent decades have seen substantial reductions in cardiovascular mortality, heart disease remains the
number one cause of death both in the United States and globally. This has led many to advocate for prescribing
statins even more widely, including to patients with low risk of cardiovascular disease, based on the hypothesis
that any reduction in lipid levels will eventually translate to a reduction in the development of atherosclerosis
and thus to subsequent mortality. However, empirical evidence to date has not substantiated the hoped for
benefits of this strategy. When healthy patients without cardiovascular disease are prescribed statins they do not
live longer, and they have only a marginal reduction in the risk of ischemic events. Furthermore, statins cause
numerous side effects which substantially limit their net benefit. These tradeoffs are even more lopsided in
elderly patients treated for primary prevention, in whom statin therapy does not lead to a reduction in mortality
or ischemic events and has the potential for significant harms. Strategies to reduce the risk of cardiovascular
disease should therefore avoid a focus on cholesterol levels and subsequent pharmacological therapy and should
instead redouble efforts to improve the lifestyle factors that are far more consequential to the development of
cardiovascular disease and overall good health.

1. The difficulty of achieving net benefit with medications
prescribed for primary prevention
The decision to start a medication must be made only if the
reasonably expected benefits outweigh the reasonably expected risks in
the individual patient being treated. When medications are given for
primary prevention this is a difficult bar to clear, as by definition the
drugs are prescribed to healthy patients who feel well. Thus, these drugs
cannot make these persons feel better and indeed will make many feel
worse, and most will never experience the disease of concern even
without medication. All patients are therefore subjected to possible
harms from the medication, but only a much smaller number will
receive any benefits. Despite this unfavorable risk/benefit profile,
guidelines have continued to expand the pool of healthy patients that are
advised to take statins for primary prevention. There remains a paucity
of evidence that these patients will experience any improved outcomes.
As we will discuss, the benefits of statin therapy in patients without
cardiovascular disease (CVD) are minor to none, and the harms are real
and often downplayed, although common. Thus, the decision to pre
scribe statins for primary prevention is seldom if ever in a patient’s best
interest, and especially not when compared to the many other effective
lifestyle options available to help them prevent CVD.

2. Statins have only marginal benefits in primary prevention
The vast majority of randomized controlled trials (RCTs) of statins in
primary prevention have failed to find statistically significant reductions
in overall mortality [1–8]. For example, of the 19 trials pooled in the
recent US Preventive Services Task Force (USPSTF) meta-analysis [9]
only two demonstrated such a reduction, and both trials have features
that raise concerns about the generalizability of their conclusions. The
first, ACAPS [10], excluded the majority of patients screened for
enrollment as they did not have ultrasound detectable carotid athero
sclerosis, and therefore likely studied a population with significant
pre-existing CVD. The other, JUPITER [11], was stopped early for sup
posedly overwhelming mortality benefit in the statin arm despite not
having met the prespecified threshold for interim analysis and consid
eration of early termination [12]. Trials stopped prematurely are known
to exaggerate the effects of the treatment arm [13]. The original pub
lication of this RCT also omitted the results for cardiovascular mortality
[11], and when these were later released there turned out to be no
statistically significant reduction in cardiovascular deaths in the statin
arm [14]. This unanticipated result suggests that the reduced mortality
seen with statins that led investigators to terminate this trial early was
driven more by a reduction in non-cardiovascular deaths, which was
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contrary to the hypothesis being tested. It is therefore possible that the
trial was stopped at a point when by chance there were fewer deaths in
the statin arm, and if completed as originally intended this may have
“regressed to the mean” and this trial like almost all others would have
failed to demonstrate a reduction in mortality [15].
Meta-analyses that have pooled RCTs have claimed that statin ther
apy for primary prevention leads to small statistically significant re
ductions in overall mortality [9,16–18]. However, these analyses have
knowingly included trials where a portion of patients had pre-existing
CVD and were enrolled for secondary prevention, which likely influ
enced the pooled results. Though investigators repeated their analyses
after excluding some of these trials and claimed equivalent reductions in
mortality, even these more limited analyses have continued to include
RCTs such as WOSCOPS where a significant number of patients had
baseline angina or claudication suggestive of pre-existing CVD [2,9,16].
In contrast, a meta-analysis that extracted individual patient-level data
from RCTs to specifically analyze only the pure primary prevention
population of patients without CVD found no statistically significant
reduction in overall mortality with statin use [19]. Multiple evaluations
of another meta-analysis that subdivided patients by baseline risk found
that those with an ASCVD risk <20%, which encompasses most patients
without CVD, had no significant reduction in mortality with statin
therapy [18,20]. Thus, the most rigorous analyses available suggest that
patients without CVD are unlikely to live longer if started on a statin for
primary prevention.
Both individual RCTs and meta-analyses have more consistently
found a reduction in the incidence of myocardial infarctions (MIs) and
ischemic strokes with statin therapy in patients without CVD [1–6,8,9,
16–18]. But while these studies have often proclaimed large relative risk
reductions, the absolute risk reductions have consistently been quite
small. For example, the USPSTF meta-analysis found an absolute risk
reduction of 0.81% for MIs and 0.38% for ischemic strokes [9]. This
suggests that more than 100 patients would need to be treated with
statins for multiple years to prevent a single ischemic event, and none
would live longer. For many this minor benefit may still sound favor
able, and if statins had these benefits without side effects then perhaps
the decision to start them is understandable. But statins have numerous
adverse effects that significantly impact the risk-benefit calculation.

attributed this difference between observational and experimental
studies to the nocebo effect [41], where patients experience side effects
that they are expecting. But another possible explanation for this
discrepancy may be that only one of the 44 trials included in
meta-analyses actually queried for myalgias [32]. Additionally,
industry-sponsored trials, as almost all statin trials have been, are known
to underreport side effects [42]. The data from these RCTs are also held
privately by the Cholesterol Treatment Trialists’ Collaboration, and
despite numerous requests over many years, are kept secret and un
available for independent review and validation [43]. Finally, statin
trials have often excluded patients with a history of muscle problems,
which may be the population most at risk for myalgias when statins are
prescribed in actual clinical practice [44].
Additional studies have attempted to resolve this conflict between
observational and experimental data. The STOMP trial randomized pa
tients to placebo or statin and specifically asked about muscle symptoms
biweekly [45]. It found a 4.7% absolute increase in muscle pain among
patients taking statins, though this finding just missed statistical sig
nificance. Other trials have rechallenged statin intolerant patients to
determine what proportion have myalgias that can be causally attrib
uted to their medications [35,46]. These have concluded that between
1/3 and 1/2 of patients consistently report muscle pain on statins but not
placebo.
All of this data has been used to suggest that fewer than half of pa
tients who experience side effects on statins can truly attribute them to
their medications, and thus that it is worth urging patients to disregard
these adverse effects and continue therapy. Regardless of whether these
side effects are attributable to the medications or to the nocebo effect, in
our experience patients feel quite debilitated and discouraged by them
and are understandably reluctant to continue or restart their statins. If
these medications could reliably lengthen their lifespans or alleviate
some symptoms then perhaps the effort to convince them would be
advisable, but is it truly worthwhile to spend valuable time during an
appointment arguing with patients to continue these drugs when they
will have no net benefit? Or would that time be better spent on other
interventions to prevent CVD such as reinforcing a healthy diet and
exercise?
Before addressing these questions, consider several other effects of
statins that directly impact the answers. First, patients on statin therapy
have been found to increase their calorie intake more than those that are
not [47]. While this was an observational study and the exact mecha
nism could not be ascertained, it is plausible either that statins impact
satiety or more worryingly that patients on statins believe these drugs
will adequately protect them from CVD and so they disregard other el
ements of a healthy lifestyle. Statins have also been shown to blunt the
improvement in cardiorespiratory fitness normally achieved by aerobic
exercise [48]. Furthermore, exercise exacerbates statin-induced myal
gias to the extent that more than 80% of professional athletes with fa
milial hypercholesterolemia discontinue statin therapy [49]. The
worsened myalgias may lead other patients to instead make the opposite
choice and reduce their level of exercise, a choice that would be quite
detrimental to their overall health.
Now consider again whether a patient with side effects on statin
therapy should be convinced to continue the medication. Though there
may be less than a 50% chance the statin is causing their symptoms,
taking it will not lead them to live longer, will have a less than 1%
chance of preventing an ischemic event, will have a roughly equal
chance of causing a complication such as diabetes, and will potentially
lead them to eat worse and derive less benefit from exercise. Would it
not be better to instead spend this time counseling patients on how to
improve their diets and achieve adequate exercise, both of which will
reliably reduce their risk of CVD [50–52]? Especially when this will also
have positive effects on their mental health and overall wellbeing
[53–55]? To us the answer is obvious.

3. The risks of statins are underappreciated and counterbalance
their minor benefits
Cohort studies [21,22], individual RCTs [11], and meta-analyses
[23,24] have all found that statin therapy increases the risk of devel
oping diabetes. The absolute risk increase for diabetes after four years of
statin therapy is 0.39%, which is similar to the absolute risk reduction
for MIs and strokes [23]. This suggests that for every patient in whom an
ischemic event is prevented by statins another is likely to be diagnosed
with diabetes.
RCTs have also found that statins significantly increase self-reported
fatigue [25] and reduce performance on neurocognitive testing [26,27].
Observational studies have also linked them to peripheral neuropathy
[28,29]. Beyond these neurological effects, statins are also known to
negatively impact liver function [30] and kidney function [31].
Finally, perhaps the most widely recognized and yet downplayed
side effect of statins is muscle damage. Myopathy occurs in ~0.5% of
patients and rhabdomyolysis in ~0.01% [32,33], which are small but
not negligible risks. As there are objective laboratory findings for these
conditions their incidence is widely accepted, whereas the incidence of
statin-induced myalgias is far more contentious.
Observational studies have found that at least 10–20% of patients on
statins report muscle pain [34,35]. Myalgias are the most common
reason patients cite for discontinuing statins, and they contribute to the
overall high level of dropout from statin therapy [36,37]. Meta-analyses,
however, have concluded that there is no difference in the incidence of
myalgias between statins and placebo in RCTs [38–40]. Some have
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4. Statins have no benefits in elderly patients treated for
primary prevention and have the potential for considerable harm
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While the risks associated with statins are at least accompanied by a
small reduction in ischemic events in middle-aged adults, these same
benefits have not been demonstrated in elderly patients and thus the
risk-benefit calculation shifts decidedly towards risk. Individual trials
have without exception failed to demonstrate an improvement in overall
survival in elderly patients treated with statins for primary prevention,
with RCTs such as ALLHAT-LLA actually demonstrating a trend towards
increased mortality in patients over the age of 75[56,57]. Meta-analyses
have likewise failed to find a mortality reduction in elderly patients
treated with statins for primary prevention [58–60]. However, perhaps
even more importantly, a meta-analysis that stratified patients by age
even failed to demonstrate a reduction in major vascular events in pa
tients over the age of 70 without pre-existing CVD [59]. This suggests
that the minor reductions in MIs and ischemic strokes seen in middle
aged adults cannot be expected in elderly patients, exposing them to all
the harms of statins without any benefits. Some trials such as PROSPER
have even found that elderly patients treated with statins have an
increased incidence of cancer [57]. Meta-analyses have so far found only
a non-significant trend towards increased cancer incidence in the
elderly, though the overall number of patients pooled is quite low [60].
Trials are currently ongoing that may help elucidate this association
more definitively (NCT02099123, NCT04262206). At this time, how
ever, the available evidence suggests that prescribing statins to elderly
patients without CVD will not lead them to live longer, will not even
reduce their risk of MIs or strokes, and may make them more likely to
develop cancer on top of the other side effects of statins. Statins should
therefore unquestionably be avoided for primary prevention in elderly
patients.
5. Conclusions
As stated earlier, a medication must only be started when its benefits
are reasonably expected to outweigh its risks in the specific patient
being treated. In both middle-aged and elderly patients without CVD, we
believe that statins clearly fail this test. The insistence on prescribing
statins is especially perplexing given the multitude of options available
to physicians seeking to prevent CVD in their patients. Counseling in
terventions as short as 10 min delivered by trained physicians can
reduce cardiovascular risk factors in patients [61], with more intensive
behavioral counseling showing even more effective results [62]. Such
interventions can help patients commit to a healthy diet and exercise
which are far more important, both for preventing CVD and for
improving overall well-being. A better appreciation by both physicians
and patients for the relative benefit of such behaviors compared to
medications would go a long way towards avoiding unnecessary in
terventions and improving the true underlying drivers of health.
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