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Abstract: Lipid-lowering medications have been shown to be efficacious, but adherence is
suboptimal. This is a narrative, perspective review of recently published literature in the field
of medication adherence research for lipid-lowering medications. We provide an overview of
the impact of suboptimal adherence and use a World Health Organization framework (patient,
condition, therapy, socioeconomic, and health system-related systems) to discuss factors that
influence hyperlipidemia treatment adherence. Further, the review involves an evaluation of
intervention strategies to increase hyperlipidemia treatment adherence with a special focus
on mHealth interventions, patient reminders on packaging labels, nurse- and pharmacist-led
interventions, and health teams. It also highlights opportunities for pharmaceutical companies
to support and scale such behavioral interventions. Medication adherence remains a challenge
for the long-term management of chronic conditions, especially those involving asymptomatic
disease such as hyperlipidemia. To engage patients and enhance motivation over time, hyper-
lipidemia interventions must be targeted to individual patients’ needs, with sequencing and
frequency of contact tailored to the various stages of behavioral change.
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Introduction

Lipid-lowering medications, including statins, are among the most commonly
prescribed medications. Adherence to these medications has been associated with a 25%
decrease in the risk of cardiovascular disease (CVD).! However, rates of lipid-lowering
medication persistence are far from ideal.> Improving adherence to lipid-lowering
medication is critical to achieving optimal patient outcomes and achieving quality
goals.® This perspective will review the current field of adherence to lipid-lowering
medications and focus on the role of behavioral interventions. Whenever possible we
relied on meta-analyses, systematic reviews, and clinical trials and most of the work
referenced is generalizable to the United States and other developed countries. We
will also highlight the opportunities for pharmaceutical companies to serve as partners
in efforts to promote medication adherence.

Adherence to hyperlipidemia therapy

Medication adherence comprises three phases: 1) initiation of a new medication;
2) implementation (taking a medication according to dosing instructions); and 3) dis-
continuation (stopping a medication for any reason).* Averaged across studies, only
about half of patients achieve overall adherence (as defined by the achievement of a
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medication possession ratio [MPR] greater than 80%).° MPR
is a common measure of medication adherence, particularly
the implementation phase, and represents the number of
dispensed medication doses divided by the number of days
in a unit of time. Approximately 33% to 50% of patients
discontinue statin medication within 1 year after treatment
initiation and consistency of use decreases over time.°

Impact of suboptimal adherence in
hyperlipidemia

Suboptimal adherence to lipid-lowering medications has been
associated with increased medical costs. In fact, estimates
of avoidable costs due to non-adherence to lipid-lowering
medications exceed those for hypertension and diabetes
combined.” Adherence to statin therapy has been associated
with lower all-cause health care costs.?

Factors influencing hyperlipidemia

treatment adherence

Adherence is a multidimensional phenomenon deter-
mined by the interplay of patient factors, characteristics of
medication regimens, and health care system factors. The
World Health Organization categorized potential reasons
for medication non-adherence into five broad groups that
reflect patient, condition, therapy, socioeconomic, and health
system-related factors.’

At a patient level, several factors may influence adher-
ence, including patients’ knowledge and beliefs about their
illness, their readiness and long-term motivation to manage
the issue, confidence in their ability to engage and keep up
with illness-management behaviors, and their expectations
regarding the outcome of treatment.'® Forgetfulness, compet-
ing priorities, decisions to omit doses, lack of information,
emotional factors, perceived side effects, and recent initia-
tion of treatment, as well as inadequate literacy, may also
affect adherence.” These factors are not typically noted in
electronic medical records, yet may be critical to predicting
adherence to treatment.

Because of the asymptomatic and chronic nature of hyper-
lipidemia, patients may also perceive no immediate benefit to
treatment yet experience adverse side effects from it. Without
appreciating the potential serious and long-term conse-
quences of their condition, patients often adhere poorly to, or
completely disengage in, cholesterol management therapy.!!
Therefore, educating patients about the potential health
effects of hyperlipidemia is key to promoting adherence.

A specific challenge to adherence to cholesterol treatment
is the perceived and actual cholesterol intolerance. A major
cause of statin non-adherence is statin-attributed muscular

symptoms (SAMS), which ranges from rhabdomyolysis to
the more common conditions of myalgia, weakness, and
fatigue that may or may not be associated with laboratory
abnormalities. Recent guidelines recommended a unifying
definition of statin SAMS, where the pathophysiology, diag-
nosis, and the management were comprehensively present.
Meta-analyses of blinded, placebo-controlled statin trials find
that the incidence of SAMS is 2%—3%; however, prevalence
is 10%—-25% in observational studies.

Certain characteristics of the medication regimen, such as
taking fewer medications, initiating therapy with other car-
diovascular medications, and lower patient cost sharing, are
consistently associated with better adherence or persistence
to treatment.® Better adherence is also associated with the
length of time spent and frequency of provider office visits
and patients’ perceived efficacy of therapy.'> While numerous
factors influence adherence behaviors, much remains to be
understood about recognizing, prioritizing, and responding
to them to design more effective approaches to improving
medication adherence.

There are also barriers to optimal treatment from the
providers’ perspective, including providers’ failure to
titrate statin dose appropriately, which might cause a false
impression that the lipid-lowering effect of a statin is
inadequate, and physicians prescribing less potent statins
instead of more potent ones when needed. Two factors influ-
ence this: 1) lack of acceptable knowledge and education,
mainly in general practitioners; and 2) fear of statin-related
adverse effects.

Increasing hyperlipidemia
treatment adherence: effective

strategies

Because medication non-adherence is often multifactorial,
interventions must adopt comprehensive approaches to achieve
effectiveness. In general, multifactorial, tailored approaches
are more effective than one-size-fits-all approaches. In a
recent meta-analysis, nearly all of the interventions effective
at promoting long-term adherence were complex, including
combinations of more convenient care, information, remind-
ers, self-monitoring, reinforcement, counseling, telephone
follow-up, and supportive care.”* In the context of lipid-
lowering medications, interventions that include treatment
intensification may be particularly helpful to improve both
short- and long-term adherence.'* Patient-related factors
account for the largest incremental gains in predicting
adherence. In the following sections, we describe selected
evidence-based strategies to promote medication adherence
(summary of studies shown in Table 1).
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Table | Summary of studies

Author, year Country Patient population Clinical Primary/secondary = Adherence measurement
condition(s) prevention approach
Bansilal et al, 2016% USA Adults post-myocardial Myocardial Secondary prevention  Insurance claims data
infarction and adults with infarction,
atherosclerotic disease atherosclerotic
disease
Bosworth et al, 20172 USA US military veteran patients Elevated Secondary prevention  Pharmacy refill data,
in Durham Veterans Affairs low-density medication possession ratio
Medical Center ambulatory lipoprotein
care clinics cholesterol
Brookhart et al, 2007'? USA Adults who began statin Myocardial Secondary prevention  Electronic monitor,
treatment within |2 months infarction and prescription refill data
cardiovascular
disease
Chow et al, 2015% Australia Ethnically diverse group Coronary heart Secondary prevention  6-month follow-up
of adults with varied disease appointments measuring
socioeconomic status low-density lipoprotein
cholesterol, blood
pressure, cholesterol, waist
circumference, heart rate,
total physical activity, and
smoking status
Franklin et al, 200633 USA Patients age 8—18 years Type | diabetes Secondary prevention  Self-reported data
Gibson et al, 2012° USA Adults age 18—64 identified Cardiovascular Secondary prevention  Claims data, pharmacy refill
with gaps in adherence to disease data
statin therapy
Huser et al, 2005° USA Adults prescribed statin Cardiovascular Secondary prevention  Pharmacy refill data,
therapy disease medication possession ratio
Jackevicius et al, 2002" Canada Adults 66 and over currently Acute coronary Separate primary and  Claims data, prescription
prescribed statins or not syndrome, secondary prevention  refill data, insurance plan
prescribed statins coronary artery  groups database, hospital discharge
disease database
Johnson et al, 2006°'! USA Adults age 21-85 with high High cholesterol ~ Secondary prevention  Self-reported data
cholesterol
Lauffenburger et al, USA Adults I8 or over who Hypoglycemia, Secondary prevention  Insurance claims data
20177 began oral hypoglycemic, hypertension,
antihypertensive, or high cholesterol
cholesterol medication
therapy between 201 | and
2013
Maciejewski et al, USA US military veteran patients Hypertension Secondary prevention  Self-reported data
2014% from Durham Veterans
Affairs Medical Center
ambulatory care clinics
Pittman et al, 201 |® USA Adults age 18-61 prescribed Cardiovascular Secondary prevention  Claims data, pharmacy refill
statins disease data, medication possession
ratio
Shaw et al, 20133 USA Adults age 18 or over Obesity Secondary prevention  Self-reported data

recruited from Duke Diet
and Fitness Center

Vinogradova et al, 2016 UK

Adults age 25-84 without
cardiovascular disease and
those taking statins

Cardiovascular
disease

Separate primary and
secondary prevention
groups

Pharmacy refill data

mHealth interventions

Approaches that seek to promote adherence by commu-
nicating with patients via their mobile phones or other
wireless communication devices are often described as

“mHealth” interventions. Given the high penetration of

mobile phones (90% in developing countries and 96% glob-

ally), such approaches can be broadly scaled.'> Among the

most frequently utilized mobile communication channels is
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short message service (SMS), or text messaging, used by
an estimated three quarters of those with mobile phones.
Text messages can be sent quickly at low cost and can be
easily automated. Text-messaging interventions can also
incorporate qualities often associated with effective health
communication, such as tailoring, interactivity, personaliza-
tion, and/or frequent repetition.'® Furthermore, text messages
appeal to users’ desire to receive messages and the pleasure
associated with this reward.!” Ninety-nine percent of mobile
text messages are opened, and 90% are read within 3 minutes
of being received.'®

One review suggests that medication adherence increased
in all studies that applied tailored or personalized text
messages and that most patients reported high satisfaction
(>80%) in receiving SM'S messages for health management.*
A recent study of a support program that delivered four text
messages per week for 6 months resulted in significant
decreases in levels of low-density lipoprotein cholesterol
(LDL-C), systolic blood pressure, smoking, and body mass
index as well as significant increases in physical activity.?
The text messages provided advice, motivational reminders,
and support to change lifestyle behaviors.

Packaging interventions

Medication packaging designed with messages and remind-
ers for patients may positively impact adherence. A recent
randomized controlled trial focused on the effects of blister
packaging on behavior among patients at risk for CVD.?!
Patients in the intervention group received their medication
in special blister packaging labeled for daily use with remind-
ers to take their medication. Overall, while not statistically
different, 54% of the intervention group adhered per MPR
over 12 months compared to 47% of the control group,
which received only general education (difference =7.6%;
95% CI: =5%, 20%).

Nurse-delivered interventions
Nurse-delivered interventions may be another effective
mechanism to promote optimal adherence. A recent review
examined 18 randomized controlled trials involving nurse-
coordinated care (including 11,195 patients in total) in the
context of secondary prevention of CVD. Compared with
usual care, nurse-delivered interventions resulted in patients
having lower systolic blood pressure (weighted mean differ-
ence 2.96 mmHg; 95% CI, 1.53 to 4.40 mmHg) and reduced
LDL-C (weighted mean difference 0.23 mmol/L; 95% CI,
0.10 to 0.36 mmol/L).?

Pharmacist-delivered interventions
Pharmacist-delivered interventions may also improve
adherence to lipid-lowering medications. In one review,
30 randomized controlled trials (involving a total of
11,765 patients) were identified. Interventions conducted
exclusively by pharmacists or implemented by pharmacists
collaborating with physicians or nurses involved patient
education and counseling about medications, lifestyle, or
compliance; patient reminder systems; measurement of
CVD risk factors; medication management (eg, medical
record review or adjustment or change of medications);
feedback to physicians; and education of health care profes-
sionals. Such interventions were associated with significant
reductions in total cholesterol (nine studies involving 1,121
patients; —17.4 mg/L [95% CI, —25.5 to —9.2]) and LDL-C
(seven studies involving 924 patients; —13.4 mg/L [95%
CI, —-23.0 to —-3.8]).%

Physician-led interventions

Primary care physicians and specialists have an important,
yet largely unrealized, opportunity to promote medication
adherence. Providers should assess their patients’ likely
adherence, taking into account risk factors for non-adherence
as well as proven strategies to increase adherence and tailor
interventions to patients’ needs. Some practical approaches
include anticipating common misperceptions (eg, that lipid-
lowering medication can be stopped when the prescription
runs out); minimizing the complexity of treatment regimens
(eg, once-daily dosing and appropriate combination drugs);
reducing polypharmacy; and using positive reinforcement
(eg, offering congratulations if patients are following treat-
ment plans). Providers can play a central role in achieving
patients’ buy-in, keeping treatment regimens simple and
focused, and evaluating improvement. Providers will need
support from other parts of the health care system to achieve
these aims. For example, patients with low health literacy
may benefit from easy-to-understand educational materials,
chronic disease management programs, better medication
drug labeling, and communication training for clinicians.®

Patient-centered interventions

Evidence increasingly demonstrates that accounting for
patients’ beliefs, preferences, goals, and barriers to medica-
tion use (eg, cost, technological ability, or concerns about
medication prescribing and use) can lead to better clinical
outcomes.?* Offering patients choices can help to ensure
the selected treatment is most desirable in terms of timing,
duration, and its potential physical, emotional, and social
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effects.”> The spread of payment models that hold health
care organizations and clinicians accountable for poor patient
outcomes and downstream costs may produce greater interest
in improving medication adherence by promoting patient-
centered care.

The role of health teams in optimal

medication use

Findings from a recent review suggest that interventions
using a team approach are effective in improving cardio-
vascular medication adherence, with a growing body of
literature supporting nurse/physician or pharmacist/physician
team approaches.? For this reason, interventions may be
especially effective when provided by care teams working in
patient-centered medical home, where patients have ongoing
relationships with their primary care providers that enable
proactive care, both in terms of rigorously assessing risk
factors and health issues and addressing them.?’

The role of pharmaceutical companies
in promoting effective intervention

strategies

In addition to their investments in research, development,
and commercialization of medications, pharmaceutical
companies are increasingly offering disease management
and/or medication support programs to help patients follow
their providers’ treatment recommendations. These initiatives
are part of a broader shift to engage patients in treatment
and health care decision making (eg, through cost-sharing
models designed to make patients more sensitive to the costs
of treatment). Enabled by technology that allows patients to
collect and exchange health data, these programs enable the
pharmaceutical industry to measure the outcomes that matter
most to patients.

As partners with health care providers and payers,
pharmaceutical companies today are committed to ensuring
patient access to innovative and lifesaving drugs through
contracts that offer performance guarantees linked on out-
comes — ie, actual LDL lowering effects of new treatments
for dyslipidemia or real-life drug utilization. This sharing of
risk and responsibility enables patients who can most benefit
from the drug to receive it while continuing to encourage
utilization of lower-cost statins for the majority of patients.

Pharmaceutical companies can also leverage their exten-
sive patient outreach activities to promote and facilitate
appropriate use of their products to improve adherence —and
ultimately outcomes. For example, patient support programs
(PSPs), including medication management and counseling,

can promote medication adherence, particularly among
patients with chronic conditions who may have complex
treatment regimens as well as for those on medications
prescribed from specialty pharmacies. PSPs can also serve
as sources of data to study and better understand how to
address patient needs to improve adherence. Depending
on the regulatory environment, such programs might help
patients in a variety of ways — from figuring out their next
steps after receiving a diagnosis to securing financial assis-
tance, connecting with other patients and community experts,
or providing clinical education and better understanding of
their treatment.

In a recent review of 64 varied PSPs led by pharma-
ceutical companies,?® all of the programs targeted patients
with chronic diseases and the majority (48, or 75%) offered
in-clinic, face-to-face support. All but nine (14.1%) were
overseen by allied health care professionals (eg, nurses,
pharmacists, or paraprofessionals). The most frequent
clinical outcome impacted by the programs was treat-
ment adherence — with 27 of 41 programs (66%) reporting
increased adherence. Only 15 (23.4%) programs reported
cost or utilization-related outcomes and, of these, 12 reported
positive outcomes. Further research is needed to clarify which
support programs, delivery methods, and components offer
the greatest value for particular medical conditions.

Design and personalization of novel

hyperlipidemia intervention

This final section describes principles and methods for
implementing effective treatment adherence programs for
hyperlipidemia, many of which could be used to encourage
adherence to treatment for other chronic diseases. We dis-
cuss specific issues related to developing interventions, cost
optimization, and sustaining intervention effects.

Intervention design

Tailoring and targeting

Interventions to promote treatment adherence are most
effective when they are personalized and tailored to patients’
needs. Many interventions tailor messages to particular
patient populations (eg, defined by their age, disease, or other
characteristics).?” Over time, as access to data on prescrib-
ing patterns and medication use increases, and as predic-
tive analytics improve, such methods have become more
focused — so that messages can be customized based not on
population factors but on more proximate and individual-
ized determinants of health behaviors, such as beliefs about
the risks and benefits of treatment. Behavioral interventions
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could, eg, leverage the particular influences most relevant
and most likely to engage particular individuals. In the case
of hyperlipidemia (an asymptomatic disease), tailoring edu-
cational material to address a patient’s perception of the risk
of the condition and benefit of medication could promote
adherence. It is also important to target interventions based
on primary adherence or secondary prevention; this has been
a problem that has limited interpretation of findings.

The general approach to tailoring health communication
is to create messages that are individualized for each recipient
based on patient-reported measures. The aim is to influence
behavior by communicating in a way that appears to be rel-
evant only to the recipient. Information processing theory
suggests that people are more likely to process information
thoughtfully when they perceive it to be personally relevant.
The benefits of tailoring messages include longer retention
and increased likelihood of permanent attitude change.*

Message tailoring also promotes appropriate medication
use among patients with hypertension, schizophrenia, hyper-
lipidemia, and asthma.?' Most studies focused on improving
medication adherence using text messages focus on uninten-
tional non-adherence (ie, forgetting to take medication) by
sending reminder messages, and results are mixed in terms
of their effect on medication use.*? Several studies combined
mobile phone adherence reminders and tailored messages
addressing patients’ beliefs associated with intentional non-
adherence.*

Sequencing and frequency of contact

There may be differences in the optimal timing and frequency
of contacts, depending on the mode of communication (eg,
telephone calls vs text messaging). For text messaging, 90%
of people respond within 10 minutes of receiving a text
message. When individuals were asked when they would
prefer to receive text messages, most said they preferred to
be contacted early in the morning. Research indicates that
sending SMS messages at approximately 8§ am drove the
highest open rate.**

For case management calls that are linked to clinical
visits or other encounters, it is important to develop a track-
ing database that enables the scheduling of follow-up calls.
It is also important to be able to reach people when they are
more likely to be home; call centers that only operate dur-
ing typical work hours (eg, 9 am to 5 pm) are less likely to
reach people.

Cost optimization
Understanding the relative cost-effectiveness of different
approaches may guide the design and implementation of

efforts to increase adherence. From a payer perspective,
an effective intervention strategy must not only improve
adherence to lipid-lowering medication and thereby help to
reduce cholesterol levels, but also reduce the cost of care. One
study sought to compare the cost-effectiveness of different
interventions that improve adherence to antihypertensive and
lipid-lowering therapy. Reminders and educational materials,
and care management programs led by pharmacists and
nurses appear cost-effective.*

Full adherence to guideline-recommended therapies
for hyperlipidemia is associated with a lower rate of major
adverse cardiovascular events and cost savings, with a
threshold effect at >80% adherence among those with a
history of myocardial infarctions.’® At least a 40% level
of long-term adherence must be maintained to continue to
accrue these benefits.

Novel behavioral approaches to improving medication
adherence may significantly reduce cardiovascular events.
Pharmaceutical companies can help bring these interven-
tions to scale worldwide, making them the standard of care
especially for chronic condition management, including
hyperlipidemia. Tailoring interventions to meet the needs
of particular patient groups may hold several advantages.
First, such an approach could potentially capture the atten-
tion of a broader cross-section of patients than would a
“one-size-fits-all” approach. Tailored interventions also may
be more cost effective as the resources expended may yield
the greatest impacts. Finally, tailored interventions focus on
individuals’ response to treatment, thereby placing patients’
experiences at their center.

Sustainability of improved medication

adherence outcomes

In general, few studies have examined maintenance of effects
after conclusion of an intervention.’” Moreover, previous
trials relied on initial intensive intervention for all with a
decrease in intensity over time irrespective of improvements,
raising concerns about the potential for sustainability of
intensive intervention effects. The stepped-care approach
to hypertension pharmacologic therapy,*® which matches the
level of treatment intensity to complexity of the condition,
offers a model for hyperlipidemia intervention design. Here
again, pharmaceutical companies can play a supportive role
by elucidating the factors that drive patient empowerment
and lasting behavioral change and by disseminating evidence-
based research findings on benefits of patient adherence
interventions. In addition, pharmaceutical companies can
help ensure the sustainability and evaluation of PSPs by dem-
onstrating their impact on improving outcomes, including
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patient empowerment, behavioral change, and ability to self-
manage and interact with health care professionals.

In general, more effective communication between pro-
viders and their patients to discuss potential adverse effects,
to establish pharmacological and non-pharmacological goals
of the therapy, and to stress the importance of continuing
treatment with high-dose statins in order to prevent acute CV
events, should help improve long-term adherence. Recent
studies have also demonstrated the efficacy of PCSK9 inhibi-
tors in reducing LDL-C and non-high-density lipoprotein
cholesterol and have confirmed their safety profile for the
highest risk patients. These new classes of medicines will
provide additional options and clinical benefits to these high
risk individuals.

Conclusion

Medication adherence remains a challenge for the long-
term management of chronic conditions, especially those
involving asymptomatic disease such as hyperlipidemia.
Multifaceted patient interventions involving behavioral
change that combine mHealth solutions with face-to-face
interventions by physicians, nurses, pharmacists, and other
caregivers appear to be the most effective drivers of medica-
tion adherence for hyperlipidemia. To engage patients and
enhance motivation over time, hyperlipidemia interventions
must be targeted to individual patients’ needs, with sequenc-
ing and frequency of contact tailored to the various stages
of behavioral change.

The patient’s role in decision making and their expec-
tations of health care companies are changing as patients
become more aware of the impact of behavior on health
outcomes and gain access to technologies that empower them
with information and the ability to play a more active role in
managing their health. This may be increasingly important
as patients bear a greater share of costs. Providers and phar-
maceutical companies can support them with interventions
that emphasize patient empowerment, behavior change, and
informed decision making. By helping bringing such inter-
ventions to scale, pharmaceutical companies can help make
them cost effective and sustainable.
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