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Improving Statin Noncompliance: If You Build It,
Will They Come?
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See article by Chen et al., pages 884e891 of this issue.
Few things are as certain in cardiology as the knowledge that
statins reduce cardiovascular (CV) events in at-risk in-
dividuals. Statins have significantly reduced the risk of death,
myocardial infarction, stroke, and the need for coronary
revascularization in dozens of high-quality clinical trials.1 Risk
reduction is proportional to low-density lipoprotein choles-
terol (LDL-C) lowering; specifically, each 1 mmol/L reduc-
tion in LDL-C lowers CV events by 22%.1 Other drugs that
reduce LDL-C, including ezetimibe2 and proprotein con-
vertase subtilisin-kexin type 9 inhibitors,3 have also been
shown to reduce CV events, albeit with less impressive clinical
trial evidence. Although guidelines in this area often differ
with respect to details, they all endorse statin therapy for
subjects at intermediate or high risk of a CV event.4

On the basis of this information, one might expect that
most patients with atherosclerotic CV disease (ASCVD)
would be treated with a statin, perhaps 90%. As shown in
the report from Chen et al.5 in this issue of the Canadian
Journal of Cardiology, reality falls far short of this expectation.
These investigators linked 5 large databases in the province
of Alberta to identify 281,665 patients with a new ASCVD
diagnosis from 2011 to 2015. Only 77.9% of these patients
had an LDL-C measurement, and of those with a measure-
ment, only 65.9% were treated with a statin. Among those
treated who had a follow-up LDL-C measurement, 36.6%
did not achieve the modern Canadian target of either < 2
mmol/L or a 50% LDL-C reduction. Goal achievement
improved from low to moderate to high-intensity statin use.
Received for publication May 9, 2019. Accepted May 9, 2019.

Corresponding author: Dr David D. Waters, Division of Cardiology,
Room 5G1, Zuckerberg San Francisco General Hospital, 1001 Potrero Ave,
San Francisco, California 94110, USA. Tel.: þ1-415-420-6646.

E-mail: David.Waters@ucsf.edu
See page 815 for disclosure information.

https://doi.org/10.1016/j.cjca.2019.05.011
0828-282X/� 2019 Canadian Cardiovascular Society. Published by Elsevier Inc. A
Adherence, defined as taking at least 80% of medication, was
similar across the 3 statin intensities and averaged 60.2%.

Chen et al. characterize their findings as “a remarkable
treatment gap,” and we certainly agree. They detail how this
gap is not unique to Alberta, but extends to the rest of
Canada,6 as well as to the United States, Europe, and most
other places that have been studied. Differences among
geographic locations might result from differences in patient
populations studied (primary vs secondary prevention),
differences in methods, differences in practice patterns,
differences in the culture of therapy compliance, and varia-
tions in guideline implementation.

On the basis of these findings, approximately one-third of
ASCVD patients are untreated, one-third are treated but do
not achieve their LDL-C targets, and one-third are treated to
goal. If we assume that the patients not treated to goal obtain
approximately half of the potential event reduction from
treatment, then overall, approximately half of the potential
CV event reduction from statins is being forfeited. Over the
lifetimes of our patients with ASCVD, this is a huge missed
opportunity. Is there anything that we can do to narrow
this gap?
Approaches to Improving Statin Compliance
Thankfully, a number of options are available. Statin-

prescribing initiatives can be broadly categorized as either
patient-focused or physician-focused. Both approaches have
previously been implemented, with mixed results. The good
news is that many of the positive interventions have the
applicability and feasibility to be widely implemented across
various health care settings.

Patient-centred programs generally involve educational
outreach along with an offer of ASCVD risk assessment to
illustrate the benefits of statin therapy. The method of edu-
cation delivery has been shown to be a key factor in an
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intervention’s effect on statin use. For example, a 2013 trial in
which patients were mailed personalized information about
risk reduction from use of statins more than doubled the rate
of statin prescriptions after 9 months (odds ratio, 2.13; 95%
confidence interval [CI, 1.22-3.72).7 In contrast, electronic
and phone-based education programs have generally been
ineffective.8 Although electronic communication is an
emerging trend in health care, ASCVD patients might not be
the optimal demographic target to engage strongly with
smartphones and apps without the commitment of additional
resources.

In comparison, interventions targeting physicians have
been broader in scope and have encompassed various
techniques, such as educational initiatives, audit and feed-
back systems, and point-of-care decision support tools.
Physician education often seems like the obvious, straight-
forward choice of intervention. Yet, in a recent review of
8 trials of physician education, none showed a benefit on
statin prescribing.9 This unanimous verdict suggests that
either physicians are not educable, or more likely, that a
lack of knowledge is not the roadblock to improved
prescribing.

There is definitely not a one-size-fits-all, magic bullet
approach to improving statin compliance. Combining multi-
ple modalities; for example, point-of-care tools with audit and
feedback systems, and involving nurses or pharmacists,
appears to increase the chance of a successful intervention. In
the Treatment of Cardiovascular Risk in Primary Care Using
Electronic Decision Support (TORPEDO) trial,10 of 10,308
patients, an electronic health record alert system, physician
risk communication tool, and audit program that allowed
physicians to view their performance against peers, were all
combined in a single intervention. Although the proportion of
ASCVD patients who received all guideline-recommended
medications was not significantly different (56.8% vs
51.2%; P ¼ 0.12; odds ratio, 1.11; 95% CI, 0.97-1.27), the
intervention more than tripled the rate of new statin pre-
scriptions after 17 months (19.2% vs 4.7%, P < 0.001; odds
ratio, 3.22; 95% CI, 1.77-5.88).

These results bring to light an important principle: time
and energy, not knowledge, is the real barrier to statin
prescribing. Physicians generally possess adequate knowledge
of ASCVD treatment guidelines, but the many health needs
and perceptions of ASCVD patients, short appointments,
and competing demands on physician time all combine to
impede statin prescribing. These and other interventions
show that reminder systems to identify undertreated pa-
tients, and tools to streamline the treatment discussion
process and encourage patient empowerment through
education, can lead to robust improvements. It is time to
lighten the burden on physicians and encourage imple-
mentation of systems and programs around them to help
improve their prescribing practices.

One example of a more robust approach is the ongoing
Canadian Institutes of Health Research-funded Community
Heart Outcomes Improvement and Cholesterol Education
Study (CHOICES) trial that is aiming to randomize and
compare metrics, including statin prescribing, between
health regions where patient- and physician-oriented
implementation programs are initiated along with standard
care.11
Compliance Lessons From Non-Statin Studies
Moving on to patients themselves, 2 recent large clinical

trials have shed light on why patients might or might not
neglect their medication. The first issue studied was patient
cost: in circumstances in which patients pay for part or all of
their drug cost, poor compliance has previously been attrib-
uted to this factor. In the Affordability and Real-World
Antiplatelet Treatment Effectiveness After Myocardial
Infarction Study (ARTEMIS),12 301 US hospitals that
enrolled 11,001 post-acute coronary syndrome patients ran-
domized them to usual care or to co-payment vouchers for
clopidogrel or ticagrelor for 1 year (median voucher value
$137 for a 30-day supply). The co-primary outcomes were
patient-reported persistence with P2Y12 inhibitor (defined as
continued treatment without gap in use � 30 days) and
MACE (death, recurrent myocardial infarction, or stroke) at
1 year.

Patient-reported persistence with P2Y12 inhibitors at 1
year was higher in the intervention than in the control group
(87.0% vs 83.8%; P < 0.001; adjusted difference, 2.3%; 95%
CI, 0.4%-4.1%). There was no significant difference in
MACE at 1 year between intervention and usual care groups
(10.2% vs 10.6%; P ¼ 0.65. The difference in persistence is
perhaps smaller than what one would expect; in fact, nearly
one-third of patients provided with vouchers did not use
them. ARTEMIS suggests that although medication cost
might contribute to noncompliance, it does not appear to be
the dominant factor.

In the Visualization of Asymptomatic Atherosclerotic Dis-
ease for Optimum Cardiovascular Prevention (VIPVIZA)
trial,13 40-, 50-, or 60-year-old Swedes with 1 or more classic
CV risk factors underwent carotid ultrasound examination and
were randomized to a control group or to an intervention group.
The intervention group patients and their physicians viewed a
pictorial representation of the ultrasound results. A total of 3532
individuals were enrolled. The primary outcomes, Framingham
Risk Score (FRS) and European Systematic Coronary Risk
Evaluation (SCORE), were assessed after 1 year. At 1 year FRS
(1.07; 95% CI, 0.11-2.03; P ¼ 0.0017) and SCORE (0.16;
95%CI, 0.02-0.30; P¼ 0.0010) were significantly better in the
intervention group. Much of the difference could be attributed
to greater statin use and lower LDL-C levels in the intervention
group.

Several features of the VIPVIZA intervention probably
contribute to its success; it is directed to the patient and the
physician, it depicts the underlying silent atherosclerotic pro-
cess, it provides patient-specific results and risk level, and sub-
sequent treatment can be directed atmultiple risk factors. These
lessons can be applied to future studies of statin prescribing.
Concluding Comments
Although previous studies show inroads to close the statin

treatment gap, more work still needs to be done. The existing
trials to date are relatively few in number and quite hetero-
geneous in their populations, interventions, and analysis,
limiting the generalizability to new practice areas. Cost-benefit
analyses also have not been performed, and the question of
whether incremental improvements in statin compliance are
worth the time and money invested in the interventions has
not been analyzed.
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To a degree not seen with other CV drugs, statins are often
the subject of news stories and internet postings that minimize
their benefits and exaggerate their adverse effects. In a
nationwide prospective cohort study from Denmark, negative
statin-related news stories were shown to decrease statin
persistence and increase myocardial infarction and CV
mortality.14 Patient education must therefore often counter
preexisting patient biases and overcome fears of adverse
effects.

W.P. Kinsella, coincidentally from Alberta, wrote “Shoeless
Joe,” a magically surrealistic baseball story that was adapted
into the 1989 film “Field of Dreams.”15 In it, a young corn
farmer played by Kevin Costner, hears a voice telling him to
build a baseball diamond in his cornfield. “If you build it, they
will come,” the voice said, referring to the ghost baseball
players from the Chicago Black Sox scandal, and also to the
fans who would watch them play.

A large authoritative database of statin trials has been built
for us. It does not answer all of our questions, but it clearly
indicates that ASCVD patients benefit from statin treatment.
Will they come? More work is needed to find ways to
encourage them to do so!
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