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INTRODUCTION

Secondary prevention after an acute coronary syndrome
(ACS) hospitalization is critical to prevent additional morbid-
ity and mortality. While poor adherence to prescribed cardio-
protective medications is a known problem,1,2 it is unknown
whether an ACS event might motivate patients to achieve
better adherence. In a large integrated health care population,
we examined initiation and adherence to newly prescribed
cardio-protective medications among post-ACS event patients
compared to patients who were prescribed these same medi-
cations in usual care.

METHODS

Among adult (age ≥ 40 years) members of Kaiser Permanente
Northern California (KPNC), an integrated health care system,
we evaluated adherence to newly prescribed cardio-protective
medication classes (beta-blockers, statins, angiotensin-
converting enzyme inhibitors/angiotensin receptor blockers
[ACE-I/ARB], and platelet P2Y12 receptor inhibitors) after a
hospitalization for ACS (exposed group); we compared ad-
herence to the same medication classes prescribed to outpa-
tients in usual care (reference group).
We identified KPNC patients with a first ACS event

hospitalization during January 1, 2006, to December 31,
2013, based on a validated algorithm that uses primary
discharge diagnoses of ICD9 codes 410 and 4112; we
identified discharge prescribing orders for the medica-
tions of interest and all subsequent dispensing from
KPNC pharmacies (KPNC membership covers only

dispensing from KPNC pharmacies; use of outside
pharmacies is rare3).
We compared adherence in a reference group of ambulatory

patients who had been newly prescribed any of the same
cardio-protective medications in usual care and who had not
experienced an ACS event (in the 5 years prior to prescribing
date). We used risk-set sampling to match reference prescrip-
tions by medication class and by prescribing year to each
prescription in the exposed group to control for secular trends
in adherence and to estimate the effect of an ACS event on
adherence.
Adherence was estimated using the following definitions

based on validated methods.3 Primary non-adherent (never
filled) was defined as no dispensing of the medication within
60 days of the electronic prescription order. Early non-
persistent (no refills) was defined as primary adherent but no
refill within the period defined by the number of days’ supply
of medication initially dispensed plus a 90-day grace period.
Later stage non-persistent (discontinued within 15 months (or
12 months for P2Y12)) was defined as early persistent (i.e., at
least one refill), but no refill within 90 days after the end of the
total days’ supply of previous dispensing.

RESULTS

The final study population (N = 50,941) included 16,068 pa-
tients hospitalized for ACS (and their 35,829 new prescrip-
tions) and 34,873 patients in the reference group (and their
35,548 new prescriptions). Primary non-adherence (0.6–
1.2%) and early non-persistence (5.9–7.8%) for the four med-
ication classes were low among ACS patients and significantly
better than rates in usual care (3.2–10.4% and 12.6–30.0%,
respectively) (p < 0.0001 for all) (Fig. 1). While many ACS
patients discontinued their medications during follow-up
(16.7% beta blockers; 17.2% statins; 19.8% ACE-I/ARB;
15.1% platelet P2Y12 receptor inhibitors), rates of discontin-
uation in usual care were much greater (25.4–52.5%).
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DISCUSSION

Strengths of this study include the large cohort with 12–
15 months of follow-up and a robust adherence methodology
based on pharmacy dispensing records in this closed health
care system. We did not assess adherence to aspirin, an essen-
tial medication for this patient population, because it is often
obtained over-the-counter and thus not reliably measurable
from pharmacy dispensing.
Adherence to newly prescribed cardio-protective medica-

tions was excellent among ACS patients discharged from the
hospital, and substantially better than patients prescribed the
same medications in usual care, suggesting that experiencing
an ACS event may motivate patients to be more adherent to
medications prescribed at discharge than they might be in
usual care. However, despite having had an ACS event, and
although better adherence than a similar, previously reported
study,4 adherence over time among ACS patients remained
suboptimal.
Our study in a large real world contemporary population

illustrates that post-ACS medication adherence was much
better than that observed among patients receiving the same
medications in usual care, perhaps due to motivation conferred
by the ACS event itself. Nonetheless, medication adherence
was suboptimal even in ACS patients, limiting the potential
benefits of these proven treatments. Multifactorial interven-
tions that address the various psychosocial, socioeconomic,
and behavioral patient barriers are needed to improve adher-
ence in these high-risk patients.5
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Figure 1 Adherence rates for four major medication classes. ACS patients were statistically more adherent (p < 0.0001) than reference group for
all medications, in each category of adherence.
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