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Abstract

Background—Non-adherence to guideline-recommended medications is associated with an
increased risk of adverse cardiovascular outcomes in patients after an acute coronary syndrome
(ACS). The purpose of this systematic review was to synthesize currently available evidence on
medication adherence in patients after an ACS.

Methods and Results—After a search of PubMed, PsycINFO, Health and Psychosocial
Instruments, and ISI Web of Science, we included 17 studies published between January 1980 and
September 2013 that measured medication adherence to guideline-recommended therapy in adults
after an ACS. Adherence to 4 classes of cardiac drugs was examined at selected time points after
hospital discharge. Proportion of days covered (PDC) was the most common method used to
assess medication adherence. Suboptimal medication adherence was observed in all included
studies, with 54% to 86% of patients having good adherence. Declines in good medication
adherence with increased duration of follow-up were noted in US-based studies. Good medication
adherence at 1-year was generally higher in non-US (median: 72%) than in US-based studies
(median: 65%). Less than one half of included studies examined the association between possible
risk factors and medication non-adherence, and there were no consistent predictors of non-
adherence across all cardiac medication classes examined.

Conclusions—Post hospital discharge medication adherence to evidence-based
pharmacotherapy was suboptimal among patients with an ACS. Standardized definitions and
rigorous methods to longitudinally assess medication adherence and factors associated with non-
adherence should be used to identify at risk patients and design interventions to enhance
medication adherence and optimize patients’ long-term prognosis.
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Introduction

Cardiovascular disease remains the leading cause of morbidity and mortality in the United
States.! The acute coronary syndromes (ACS), including unstable angina, and acute
myocardial infarction (AMI) with or without ST-segment elevation, are the major forms of
acute coronary heart disease (CHD) and affect approximately 1.4 million adults in the U.S.
annually.?

Patients surviving an ACS are at increased risk for developing a wide range of
complications, including recurrent coronary events and death, highlighting the importance of
secondary prevention efforts.3 The American College of Cardiology/American Heart
Association guidelines currently recommend that all patients recovering from an ACS,
unless a relevant contraindication exists, be initiated on angiotensin-converting-enzyme
inhibitors (ACEI) or angiotensin 11 receptor blockers (ARBS), beta-blockers, statins, and
antiplatelet therapy for long-term treatment after an acute coronary event.*

Numerous large-scale randomized clinical trials have demonstrated the efficacy of these
guideline recommended treatments in reducing the risk of recurrent ischemic events and
mortality in patients after an ACS.5-8 Current evidence, however, has shown less than
optimal patient adherence to physician-recommended evidence-based therapies;? non-
adherence is associated with an increased risk of cardiovascular mortality, cardiovascular
hospitalizations, coronary revascularization procedures, and increased costs.10:11

Adherence is defined as the “active, voluntary, and collaborative involvement of the patient
in a mutually acceptable course of behavior to produce a therapeutic result.”12A variety of
methods have been used to assess adherence to medications and the reasons for poor
medication adherence are often multifactorial.13 A better understanding of the barriers to
more optimal adherence, and changes in adherence over time, to effective cardiac
medications in patients discharged from the hospital after an ACS would help to identify
patients at increased risk for poor adherence and in designing targeted intervention strategies
for both patients and their health care providers. Although medication adherence is an
important concern in managing patients with acute CHD on a long-term basis, medication
adherence is infrequently assessed in routine clinical practice. Indeed, medication adherence
has been called the “next frontier in quality improvement” in cardiovascular outcomes
research.14

The purpose of this systematic review was to synthesize currently available evidence on
medication adherence in patients after an ACS. Our primary objective was to examine
adherence to evidence-based cardiac medications at different follow-up points in patients
discharged from the hospital after an ACS. Our secondary objective was to examine factors
associated with non-adherence to evidence-based medications after hospital discharge in
these patients.
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Methods

Search strategy

This systematic review followed the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines.1® Searches to identify relevant articles were
performed in PubMed, PsycINFO, Health and Psychosocial Instruments, and ISl Web of
Science from January 1, 1980 to September 30, 2013. Keywords and Medical Subject
Heading (MeSH) terms used in these searches included “acute coronary syndrome”,
“myocardial infarction”, “heart attack”, ” unstable angina”, “STEMI”, “patient compliance”,

“adherence”, “compliance”, “compliant”, “comply”, “complying”, “ complies”,

“concordance”, “nonadherence”, “noncompliance”, “ noncompliant”, “noncomply”,

“noncomplying”, “nonconcordance”, “medication”, “pharmacotherapy”, “therapy”,
“treatment”, “drug”, “medicine”, “secondary prevention”, “beta-blocker”, “angiotensin-
converting enzyme inhibitor”, “ACE inhibitor”, “angiotensin receptor blocker”, “ARB”,
“statin”, “Lipid-lowering agent”, “ aspirin”, and “antiplatelet”. The bibliographies of eligible

articles were searched for additional references.

Inclusion and Exclusion Criteria

Publications included in this review had to : (1) be published between January 1, 1980 and
September 30, 2013; (2) have human subjects aged =18 years old; (3) have subjects
hospitalized for an ACS; (4) have subjects prescribed at least one evidence-based medication
after hospital discharge: beta-blockers, lipid-lowering agents, antiplatelet agents, and ACEIs/
ARBs; (5) include a measure of medication adherence and specify its method of
measurement; (6) be published in English; and (7) be published in a peer-reviewed journal.

Publications were excluded for further review if they: (1) did not specify the type of
medication examined; (2) only reported inpatient or hospital discharge medication use; (3)
did not have a specific follow-up time point for calculating medication adherence; (4) did
not calculate medication adherence based on patients with at least one filled prescription for
the drug of interest during follow-up; (5) were study summaries without original results; or
(6) were review articles, opinion pieces, letters, commentaries, case reports, or case series.

Data Collection

An initial review of the titles and abstracts of all articles was performed to exclude any
studies that did not meet our pre-defined inclusion criteria. Full review of all remaining
studies was undertaken to determine eligibility for inclusion. One researcher (H-Y. C.)
independently abstracted data from all included studies using a standardized form.
Information was abstracted for study type, study country and setting, number of participants,
patient’s socio-demographic characteristics (i.e., age, sex, race/ethnicity, insurance type),
study condition (ACS, AMI, unstable angina), data source, drugs or therapeutic classes
studied, medication adherence measure(s), reported medication adherence and cut-point
used for assessing good adherence, study inclusion period, length of follow up and time
point(s) of adherence assessment, and factors examined in relation to medication non-
adherence.
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Definition of Medication Adherence

Following the definition proposed by The International Society for Pharmacoeconomics and
Outcomes Research (ISPOR) Medication Compliance and Persistence Work Group,18 the
inclusion criterion for “medication adherence” was defined as “the extent to which a patient
acts in accordance with the prescribed interval and dose of a dosing regimen.”16 Studies that
examined primary medication non-adherence (i.e., a patient does not fill a prescribed
medication at some point during treatment) or medication persistence, defined as “the
duration of time from initiation to discontinuation of therapy,”16 were not included in this
review (Figure 1).

Measuring Good Medication Adherence

A variety of methods have been used to assess “good” medication adherence.13 Commonly
used methods?3 in claims-based research include the medication possession ratio (MPR;
defined as “number of days of medication supplied within the refill interval/number of days
in refill interval”) and the proportion of days covered (PDC; defined as “total days all
drug(s) available/days in follow-up period”). Although medication adherence measures
varied across the studies reviewed, they were mainly categorized at the patient level. Patients
were considered as having “good” adherence to a selected medication, or class of
medication, if a specified threshold (e.g., 75% or 80%) was attained. For example, a good
medication adherence of 74% measured by the PDC method with an 80% cut-off means that
74% of patients achieved good medication adherence as they were covered by the prescribed
medication at least 80% of days during the period of assessment.

Risk Factors

We categorized potential risk factors for medication non-adherence, following categorization
by the World Health Organization,1” into 5 broad groups, including patient (e.g.,
demographics), socioeconomic (e.g., income), health system (e.g., reimbursement type),
therapy (e.g., prior medication use, coronary procedures), and condition (e.g., comorbidity)
related factors.1’

Quality Assessment

The quality of each study was assessed using Downs and Black criteria,18 which evaluates
study design, validity, reporting, and other study attributes in clinical trials. We modified the
Downs and Black scale on the basis of prior systematic reviews1920 to accommodate the
characteristics of non-randomized observational studies. The original checklist includes 27
items with a maximum score of 32 points. Items not relevant to the objectives of this review,
including criteria pertaining to randomization technique, were removed.1® In addition, we
dichotomized the item assessing study statistical power into adequate or inadequate sample
size. Our final modified checklist consisted of 17 items with a maximum score of 18 points
awarded. For each study, a quality score was calculated by dividing the total number of
points received by the total number of points for which the study was eligible to receive; this
score was reported in percentages (possible range: 0 — 100%).
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Results

Study Selection

A total of 1,083 articles were identified from our literature search; after 394 duplicates were
removed, and 605 articles were excluded on the basis of title and abstract review, 84 articles
were retrieved for more detailed assessment. Of these, 17 met our inclusion criteria (Figure
2). The most common reasons for excluding publications after full review were that they did
not measure “medication adherence” as defined by ISPOR16 (n=33) or they did not provide
detailed information about adherence to evidence-based cardiac medications (n=15). No
additional articles were identified from the references of included articles.

Study Characteristics

The characteristics of included articles are detailed in Table 1. All 17 studies included were
published after 2000. The majority of included articles were retrospective cohort studies
(n=14),21-25,27-29,31-34,36,37 an( all but one study33 were population-based cohorts (n=13)
in which patients eligible for enroliment were either residents of a particular geographic area
or were from the same health care system (e.g., Medicare, Managed care organization) or
insurance plan. The remaining 3 studies26:30:35 reported on samples of patients with an ACS
recruited from hospital-based settings.

About half of the articles included were US-based studies (n=8),21:23.26,29.30,32,33,35 g the
non-US studies (n=9) were from Canada2>3437 and several European countries (i.e., UK,36
Italy,27+28 Spain,22 France2*31) with universal health coverage. Overall, 14
studies?1-25.27-29,31-34.36,37 ysed claims-based data to estimate medication adherence. Study
sample sizes ranged from 105 to 91,272 participants; 5 studies6:30.33.35.36 had <1,000
participants, 5 studies?122:24.25.28 had 1,000 to 9,999 participants, and 7
studies?3:27:29.31,32,34.37 had >10,000 participants. Length of patient follow-up ranged from
3 months to 5 years. Approximately three quarters of the studies included had follow-up >1
year (n=13);21,23-2527-29,31-34,36.37 1 stdy22 had a follow-up of 9 months , and 3
studies?6:30:35 had follow-up for 3 months after hospital discharge for an ACS. The time
points of medication adherence reported in these investigations ranged from 3 to 30 months.
All studies reported medication adherence only at one follow-up time point, with the
exception of 2 studies?327 which reported medication adherence at 2 follow-up time points
(i.e., 6 months and 1 year).

Most included studies examined post-discharge medication adherence among patients
hospitalized for an AMI (n=11).23-25.27,28,31-34,36,37 Ten studlies?1:22.24,28-30,32,33,35,36
provided data on the average age of their study sample, which ranged from 50 to 80 years,
and the distribution of sex (proportion of men ranged from 45% to 85%) was reported in 14
studies.21-30.32.33.35.36 A|| of the non-US studies failed to report data on race/ethnicity, while
4 US studies?3:30:32.35 reported that most of their participants were white. Overall, 7
studies?1:24.27,29,30.35.36 examined the use of a single cardiac medication, while the other 10
studies?2:23.25,26,28,31-34,37 axamined adherence to multiple cardiac drugs.
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Study Quality

Based on modified Downs and Black criteria, quality ratings of the 17 included studies in
this review ranged from 72% to 94%, with an average score of 84%.

Medication Adherence Measures

The measures of medication adherence varied considerably across published studies. The
most common methods used to calculate adherence were proportion of days covered (PDC)
(n=9),22:24.25,27,28,32,34,36,37 fo||owed by medication possession ratio (MPR) (n=5),
21,23,29,31,33 glectronic medication monitors (n=2),39:3% and self-reported data (n=1).26 The
majority of these studies defined “good” adherence to prescribed medication using a
percentage cut-off at 80% (n=13).21:24.25.27-29,30,31,32,34,35.36,37 The MPR and PDC
methods were used in studies measuring adherence at time points ranging from 6 to 30
months, while self-reported measures and electronic medication monitors were used only in
studies measuring adherence at 3 months after hospital discharge for an ACS (Table 2).

Medication Adherence

Among the 17 studies included for review, post-discharge medication adherence was
calculated based on patients who survived an ACS and who had at least one filled
prescription of guideline recommended medications during the period of follow-up. Overall,
only 3 studies?123:27 stated in their methods that patients with medication contraindications
were excluded from their analyses. Two studies?”-33 provided mean MPR or mean PDC, but
did not report specific numbers of good medication adherence. Of the remaining 15 studies,
the majority (n=9) examined medication adherence at a 1-year follow-up point. Within each
medication class, there were at least 8 studies reporting the proportions of patients who
achieved good medication adherence.

Table 3 presents the ranges of good adherence to several guideline-recommended
medications from 15 studies; these findings were further subdivided and explored according
to study country (US vs. non-US), follow-up time point (3, 6, 9, 12, and 30 months), and
type of medication class (ACEIs/ARBs, Antiplatelet agents, Beta-blockers, and Lipid
lowering agents).

Study country and duration of follow-up—Among the US studies, good medication
adherence declined as the duration of follow-up to prescribed medications increased (from 3
months to 1 year), regardless of medication class. We did not observe a similar pattern
among the non-US studies. However, comparing the 4 US studies?1:23.29.32 tg the 5 non-US
studies?:28:34.36.37 at the time of the 1-year follow-up, good medication adherence was
generally higher in non-US than in US-based studies.

Medication class and duration of follow-up—In comparing good medication
adherence between the guideline-recommended therapies at different follow-up points, no
particular medication consistently demonstrated a higher adherence during the period of
follow-up at different time points. Antiplatelet agents, however, demonstrated a higher
adherence than other classes of medication at 1 year (67%-69%)212% among the US studies,
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and at 9 months (75%),22 1 year (71%-86%),28:37 and 30 months (82%)3! among the non-
US studies (Table 3).

Risk factors for medication non-adherence

Of the 17 studies included, only 821:22:23.25,26,29,31.34 examined possible factors associated
with medication non-adherence using multivariable adjusted analyses. Among these, one
study2® examined factors for non-adherence at 3 months, one study?2 at 9 months, one
study3! at 30 months, and 5 studies?1:23.25.29.34 at the time of a 1 year follow-up visit. We
focused on the latter 5 studies.21:23.25.29,34

In general, the association between various demographic and clinical factors and medication
non-adherence varied between medication classes at 1 year post hospital discharge (Table 4).
There were no consistent predictors of non-adherence across all cardiac medication classes
examined. For example, diabetes was significantly associated with non-adherence to
antiplatelet agents (OR=1.3),2° but not for beta-blockers,34 and statin therapy.34 Two
studies?3-2 specifically examined potential racial disparities in medication adherence and
found that non-white race23 or Asian race2> was associated with an increased odds of non-
adherence for ACEI/ARBs,23:25 heta-blockers,23 and statin therapy?3 after adjusting for
other covariates.

Discussion

In this review, we found that the proportion of patients exhibiting “good” medication
adherence to evidence-based pharmacotherapies ranged from 54% to 86%, depending on
study and drug class, in patients after an ACS. Among the US studies with varying patient
samples, good adherence to all effective cardiac medications appeared to decline as the
length of follow-up after hospital discharge increased; medication adherence at 1-year
follow-up was generally higher in countries where universal health coverage existed. Factors
associated with non-adherence were examined in few studies, and the results varied across
the medication classes assessed.

Our findings of consistent suboptimal adherence to evidence-based medications in hospital
survivors of an ACS are similar to the results of a prior systematic review3® showing that
approximately one third of patients with a diagnosis of CHD do not adhere to effective
cardiovascular preventive treatment after a median follow-up of 24 months. This prior
review, however, was restricted to studies that measured adherence by “prescription refills”
only. The current review expands our understanding of long-term medication adherence in
patients after an ACS by examining adherence at several specific follow-up points in studies
that measured adherence using various methods. In addition, we found that in countries with
universal health care, which typically provides comprehensive medication coverage and
involves a low drug cost-sharing requirement, there was higher medication adherence than in
the US.

Although we did not limit our search based on study design, only prospective and
retrospective cohort studies met our pre-defined inclusion and exclusion criteria. During the
full review process, we identified 7 studies using a randomized control trial design, but all of
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them were excluded based on our pre-defined exclusion criteria. While the included studies
measured adherence at time points ranging from 3 to 30 months after discharge from the
hospital for an ACS, most of these investigations examined medication adherence at 1-year
post-hospital discharge.

In this review, the majority of the included studies used claims-based data and calculated
PDC or MPR to measure medication adherence. Administrative claims databases provide a
source of objective data on the occurrence of pharmacy refills of drugs; the relative
efficiency of using these data for studies of adherence in large populations in a ‘real-word’
setting is highly advantageous if the data are complete. However, there are limitations to
these databases, particularly the inability to determine if patients actually consumed the
dispensed medication. Thus, our results based on studies using claims data may be
overestimated and should be interpreted with caution. In contrast, in recent years, many
pharmacy chains have introduced “$4 generic drug” programs that may have improved
access to medications for low-income patients. However, without an incentive, many
pharmacies do not submit claims to insurers when patients pay cash. As a result, medication
adherence may be underestimated if some insured patients who have filled prescriptions
with $4 medications are misclassified as nonusers of these treatments.39

In this review, we did not find a consistent factor or constellation of factors associated with
non-adherence to the cardiac medications we examined. Since fewer than half of the
included studies examined potential barriers to medication non-adherence, and several
studies examined a limited number of possible predictors for poor adherence, our risk factor
findings should be interpreted with appropriate caution. Diagnoses from claims data may not
accurately reflect patients” medical conditions, and information about patient’s
socioeconomic status was limited in these databases. In addition, other important factors,
such as patient’s belief in the effectiveness of medication, number of medications used, and
complexity of drug regimen were not examined in the studies reviewed. Thus, studies
examining medication adherence among patients discharged from the hospital for an ACS
may not have been able to comprehensively evaluate important factors associated with drug
non-adherence.

Clinical Implications

Despite evidence supporting the long-term effectiveness of guideline-recommended
pharmacotherapy for patients discharged from the hospital after an ACS, our findings
suggest that medication adherence was far from optimal, even as early as 3 months post-
hospital discharge. Since the Affordable Care Act is tackling the problem of rising
healthcare costs by penalizing hospitals for excess readmissions for a variety of conditions,
40 including heart attack, medication management is at the core of advanced discharge
planning and transitional care. Clinicians should routinely assess medication adherence in
patients after an ACS during their regularly scheduled follow-up appointments and efforts
directed at improving adherence should be a recognized component of patient management.
41 Since current clinical practice typically initiates the first follow-up appointment in ACS
patients within one or several weeks post-hospital discharge, this in-person patient/provider
contact represents an important opportunity to identify medication non-adherence, and
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patient-specific solutions to non-adherence can be developed jointly by healthcare providers
and their patients. Moreover, patients with several risk factors to non-adherence may benefit
from additional support from the healthcare community (e.g., repeat telephone follow-up) in
maintaining their use of evidence-based pharmacotherapy as prescribed over the full
recommended duration of treatment.

Research implications

In 2008, ISPOR published their definitions for medication adherence and medication
persistence.18 The definitions are geared toward future standardization in medical research
to allow for more systematic comparisons across published reports. Health outcomes
researchers are encouraged to adopt these working definitions which would help to facilitate
health policy decisions based on consistent published evidence.

During the process of identifying literature for the current review, we found that definitions
of medication adherence and medication persistence varied across published studies and
were used interchangeably in some studies. We restricted our review to studies examining
medication adherence as defined by ISPOR.1® Since the clinical outcomes of treatment are
affected not only by how well but by how long patients take their medications, future studies
reviewing the current state of medication persistence and primary non-adherence among
patients after an ACS remain necessary. Since medication adherence is a complex issue,
future studies, including multiple measures of primary and secondary non-adherence to
prescribed treatment regimens, appear warranted to fully capture various aspects of
adherence, because each of these behaviors may necessitate a different intervention. For
example, as current programs of transitions of care aim to reduce 30-day hospital
readmissions and mortality in patients discharged from the hospital after an ACS, it is
important to monitor medication adherence during the early post-discharge period due to the
high risk of recurrent cardiovascular events. However, when using claims-based data to
measure medication adherence at 1-month post-hospital discharge, good medication
adherence possibly will be considerably high when the prescription is for a 30-day supply.
Thus, it may be more important to monitor primary adherence (i.e., patients actually fill the
prescription) or use another approach to measure medication adherence (i.e., patients really
take the pills as instructed) within the first month after hospital discharge.

Although a number of different methods exist for measuring medication adherence, none of
these are considered to be the “gold standard”. Self-reported adherence derived from patient
questionnaires and patient self-reports are simple and inexpensive. However, this method is
susceptible to errors attributed to social desirability bias. Thus, a growing number of studies
have used PDC or MPR methods with claims-based databases to assess medication
adherence since these approaches are objective, quantifiable, and potentially generalizable
for conducting population-based research, particularly in countries where universal health
coverage exists. These administrative databases, however, do not capture the different
reasons why certain medications were not refilled, and several likely predictors of
medication adherence, including health-related behaviors, socioeconomic status, health
literacy, and other barriers reflecting access to care were typically not available. Most
importantly, a filled prescription does not necessarily mean that the patient took the drug at
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the correct frequency or in the expected manner. Future studies combining claims databases
and survey questionnaires would improve our current understanding of the barriers to
medication adherence.

Even though we observed a decline in medication adherence with increased duration of
follow-up in the US studies, these results were primarily derived from potentially different
patient samples (e.g., population-based vs. hospital-based). Also, there were a limited
number of studies that examined the first few months of post-discharge adherence to
effective cardiac therapies, and none presented data during the particularly high risk period
for readmission within the first 30 days after hospital discharge. Longitudinal studies
assessing medication adherence at serial follow-up points among ACS survivors would be
valuable to understand changes in medication non-adherence during the early and
subsequent high risk post-discharge periods and risk factors related to short and more
extended periods of non-adherence to different treatment approaches and lifestyle
interventions.

In the US, it was estimated that the avoidable cost opportunity from medication non-
adherence is $105 billion annually.#? The implementation of the Affordable Care Act is
gradually closing the “doughnut hole” by offering additional medication discounts for
beneficiaries, which has been shown to be associated with increased adherence among
patients after an AMI.43 Future research is warranted to evaluate the impact of ongoing
health care reforms to better understand the association between adherence and healthcare
costs and ways to enhance medication adherence.

A number of limitations in this systematic review should be acknowledged. This review was
limited to studies published in English. The extent to which our inability to review studies
published in languages other than English affected our findings is unknown. Because we
allowed heterogeneity of the adherence measurement methods to be included in this review,
a quantitative meta-analysis was not appropriate. Our current review was limited in assessing
short-term medication adherence. Furthermore, our finding that medication adherence
declined as length of follow-up increased among the US-based studies should be interpreted
with caution since they were based on a limited number of published studies.

Conclusions

Adherence to guideline-recommended pharmacotherapy was suboptimal in patients
discharged from the hospital after an ACS. Factors associated with non-adherence were
examined in a limited number of studies, and the associations varied between studies. Future
studies using standardized definitions and methods are warranted to consistently measure
treatment adherence and related factors to further clarity the association between potential
barriers and medication non-adherence. These studies can hopefully lead to the development
of innovative, patient-centered, intervention strategies which can improve the long-term
medication adherence and long-term cardiovascular outcomes among patients discharged
from the hospital after an ACS.
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Primary non-adherence

A patientdoesnot filla
prescribed medication at some
point during drug therapy.

l

Secondary non-adherence

If the patient fails to follow the
instructions or fails to refill the
prescription after therapy has
started.
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Medication adherence

defined as “the extent to which a patientacts in
accordance with the prescribed interval and dose of
a dosing regimen.”*¢

Figure 1:
Definition of medication adherence

Medication persistence
defined as “the duration of time from initiation to
discontinuation of therapy™*¢
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394 duplicates excluded

689 articles- title & abstract reviewed

Y

605 articles excluded based on title
& abstract

84 articles- full article reviewed

No articles
(identified from
bibliographies of
included articles)
added

A 4

Figure 2:

67 articles excluded based on full
article review

¢ Not medication adherence (n=33)

¢ No detailed number of adherence
ratss (n=13)

¢ No specific time point (n=8)

« No medication information (n=4)

¢ Not based on patients with 21 filled
prescription (n=5)

¢ Have non ACS events (n=1)

¢ Review (n=1)

17 articles included in systematic review

Flow chart documenting the process used to identify included articles
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