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Do statins have a role in
primary prevention? An update.

in the overall mortality estimate between the 2009
and 2010 reviews is that the 2010 review request-
ed and obtained additional details from authors,
allowing exclusion of 3659 secondary prevention
patients from 4 large RCTs8,10,11,12.
Why is a new systematic review
necessary?
The differences in the interpretation and conclu-
sions of these non-Cochrane reviews are confus-
ing for clinicians. They can be resolved by using
Cochrane methodology, including the Cochrane
Risk of Bias Tool. Therefore we performed a new
systematic review starting with the 22 RCTs
included in at least one of these 5 systematic
reviews. We excluded 10 of the RCTs20-29 includ-
ed in the 2008 review because the population
studied was largely or entirely people with occlu-
sive vascular disease at baseline. We included the
remaining 12 RCTs8-19, which provided data for at
least one of 3 outcomes that we judged least sub-
ject to bias and most meaningful to patients: total
all-cause mortality, total people with at least one
serious adverse event (SAE) and total people with
at least one major coronary heart disease (CHD)

serious adverse event. All-cause mortality
is an important outcome, for which we
used the more accurate data from the
2010 review. Total SAEs capture overall
mortality and all serious morbidity. Major
CHD (non-fatal MI and death from coro-
nary heart disease) is the outcome specif-
ically reduced by statins, and less subject
to bias than other cardiovascular out-
comes such as revascularizations and
strokes.

Therapeutics Letter #48 (April-June 2003)1 conclud-
ed that “statins have not been shown to provide an

overall health benefit in primary prevention trials”
based on the 5 RCTs8-12 available at that time. More
RCTs are now available and 5 systematic reviews2-6
designed to answer this question have been published
since 2003. Unfortunately, these reviews do not answer
the question “Do the benefits of statins outweigh the
harms in people without proven occlusive vascular dis-
ease?” This question is critically important to patients,
physicians and health care resource utilization.
The Cochrane Collaboration is regarded as the gold
standard of systematic reviews. One of its guiding prin-
ciples is avoiding unnecessary duplication: any inde-
pendent reviewer following the proper methodology
would include the same trials, extract the same data and
come to the same interpretation and conclusions. The
review is then updated as new trials are published.
The 5 published systematic reviews2-6 (none of which
are Cochrane reviews) vary in the RCTs included, sum-
mary effect estimates, conclusions and declared con-
flicts of interest of the authors (Table 1).
Two of these reviews report a decrease in total mortal-
ity while 3, including the latest, conclude that mortali-
ty is not decreased by statins in this setting.
What is the explanation for the different relative
risk estimates? In part, it is due to the timing of the
review and the trials that were available for inclusion.
The 2006 review2 did not have access to 3 RCTs17-19.
The 2007 review3 did not have access to 2 RCTs18,19.
The 2008 review4 did not include 2 RCTs13,19 and
included 10 RCTs20-29 not included in any of the other
reviews. The 2009 and 2010 reviews5,6 had access to
the same RCTs and had very small differences in the
RCTs included (Table 1). The reason for the variation
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Results. All 12 RCTs report major CHD
data, 11 report mortality data and 6 report
SAE data. Our meta-analysis demonstrates
that the reduction in mortality and major
CHD, both SAE outcomes, is not reflected in
a reduction in total SAEs (Table 2). The
results are similar if they are limited to the
6 RCTs 8,9,11,14,16,19 that reported SAEs: mor-
tality RR 0.90 [0.79-0.98], ARR 0.4%; Major
CHD RR 0.70 [0.62-0.79], ARR 1.0%.
However, getting accurate data entered and analysed
is insufficient on its own. Cochrane reviews require
assessing the risk of bias for each included RCT
using the Risk of Bias Tool. Using this tool we found
some risk of bias for each of the 12 included RCTs.
Loss of blinding to treatment allocation probably
occurred in all 12 RCTs, because statins predictably
lower LDL cholesterol and the physicians managing
the patients knew the lipid parameters. This loss of
blinding likely biased clinical decisions regarding
revascularization procedures and how outcomes were
categorized (e.g. transient ischemic attack or
reversible ischemic neurological deficit). Fewer
revascularization procedures in the statin group as a
result of loss of blinding would result in fewer com-
plications secondary to the procedures, e.g. myocar-
dial infarctions.
Other risks of bias affected only some RCTs. Of high-
est risk are the biases due to stopping RCTs early for
benefit, affecting 3 RCTs12,14,19, and incomplete out-
come reporting bias (not an intention to treat analy-
sis), affecting 1 RCT18. A recent research study
demonstrated that the magnitude of the bias effect
from stopping RCTs early for benefit is surprisingly
large and robust, RR 0.71 [0.66-0.77].7 Testing the
effect of this bias estimate on the early terminated
JUPITER trial changes the RR for major CHD from
0.54 to 0.76 and completely negates the mortality
benefit.
In order to test the effect of the bias from these 4
RCTs we removed them; analysis of the remaining 7
RCTs (Table 2, second row) shows no reduction in
mortality. This suggests that the claimed mortality
benefit with statins for primary prevention is more

For the complete list of references, including citations 8-29, go to:
http://ti.ubc.ca/letter77#1
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likely due to bias than being a true effect. Removing the 4
potentially biased trials also diminished the magnitude of
the major CHD relative risk reduction from 26% to 21%.
How can CHD SAEs decrease, but not total
SAEs?
All CHD events are SAEs and are counted in both cate-
gories. Therefore a reduction in major CHD SAEs should
be reflected in a reduction in total SAEs. The fact that it is
not suggests that other SAEs are increased by statins negat-
ing the reduction in CHD SAEs in this population. A limi-
tation of our analysis is that we could not get total SAE data
from all the included RCTs. However, we are confident that
the data from the 6 missing RCTs would not change the
results, because they represent only 41.2% of the total pop-
ulation and include ALLHAT-LLT10, where one would not
expect a reduction in total SAEs; in that trial there was no
effect on mortality or cardiovascular SAEs.

Conclusions
• Systematic reviews and meta-analyses are challenging
and require much more than locating RCTs and
plugging in the numbers.
• The claimed mortality benefit of statins for primary
prevention is more likely a measure of bias than a real
effect.
• The reduction in major CHD serious adverse events
with statins as compared to placebo is not reflected in a
reduction in total serious adverse events.
• Statins do not have a proven net health benefit in
primary prevention populations and thus when used in
that setting do not represent good use of scarce health
care resources.
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[0.90-1.08]

#
RCTs

11

7 nil 8 0.79
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Sensitivity analysis removing 4 RCTs with high risk of bias
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Major CHDMortality

The draft of this Therapeutics Letter was submitted for review to 45 experts
and primary care physicians in order to correct any inaccuracies and to ensure
that the information is concise and relevant to clinicians.

Table 2. Statins for primary prevention meta-analysis

*See forest plots in the online version: http://ti.ubc.ca/letter77-appendix
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