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umerous clinical trials support the use of HMG-CoA re-
ductase inhibitors (statins) in reducing morbidity and
mortality in patients with cardiovascular disease (CVD).!”
Despite the evidence supporting the use of statins and availability of
widely distributed clinical practice guidelines supporting their use, a
significant proportion of patients are not treated to recommended lipid
goals.® Poor medication adherence is likely one of the contributors
to this treatment gap. Between 40% and 60% of patients discontinue
their statin within 1 year of initiation,**¢
Cardiovascular disease prevention programs have been developed in
an attempt to-improve implementation of and adherence to evidence-
based therapy'"* These programs typically-utilize multidisciplinary
teams to focus on cardiac risk factor modification. Although most of
these programs /h’éive been successful in improving thé:processes of care,
prescribing patterns, and lipid results, and in reducing‘: hospital ‘admis-

2B patients typically are enrolled for a short period of time, medi-

sions,
cation adhetrence is not always addressed, and the impact of medication
adherence on long-term clinical outcomes has not been ascértained.
The purpose of this study was to assess statin adherence“rates in pa-
tients enrolled in a cardiovaseular secondary disease prevention program
and-to evaluate the impact of statimadherence over time on subseGuent

clinical events.

METHODS

Setting

This study was conducted at Kaiset Permanente Colorado (KPCO),
a group-model, closed-panel, nonprofit health ‘maintenance organiza-
tion (HMO) that provides‘integrated healthcare services to more than
480,000 members at 18 medical offices in the Denver-Boulder metro-
politan area. The study was approved by the KPCO Institutional Review
Board.

Since 1998, the Clinical Pharmacy Cardiac Risk Service (CPCRS) at
KPCO has been utilized increasingly by multidisciplinary teams to man-
age acute and long-term issues related to secondary prevention of CVD.
Patients with incident or recurrent coronary events (acute myocardial

infarction [AMI], coronary artery

bypass graft [CABG] surgery, percu-
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taneous coronary intervention [PCI]
with or without stent placement, or

catheterizations demonstrating >50%

Objectives: To determine statin adherence rates

in patients enrolled in a cardiovascular second-

ary disease prevention program and to evaluate
the impact of adherence on subsequent clinical

events.

Methods: Patients who had an incident cardiac
event between January 1, 2000, and December
31, 2005, and began statin therapy within

90 days of that event were identified and followed
until death, a recurrent nonfatal cardiac event, or
December 31, 2006. Analysis was conducted in
2007 and 2008. Adherence was calculated using
proportion of days covered (PDC), which was
dichotomized into overall PDC >80% and PDC
<80%. Cox proportional hazards models were
used to assess the association between PDC and
time to death from any cause and/or recurrent
nonfatal events.

Results: There were 2201 patients in the study.
The overall PDC was 75.4% over 3 years. The risk
of any-cause death was lower in patients with a
PDC >80% compared with those with a PDC <80%
(adjusted hazard ratio [HR] = 0.44; 95% confidence
interval [CI] = 0.30, 0.64). There was no difference
between groups in nonfatal cardiac events.
Patients with a PDC >80% had decreased risk of
the combined outcome of death or nonfatal
recurrent cardiac event compared with those with
a PDC <80% (HR = 0.75; 95% Cl = 0.61, 0.93).
Conclusion: Although our adherence rates were
higher than those previously reported in the
literature, statin nonadherence still is associated
with higher mortality, demonstrating the need
to continue to improve statin adherence in this
population.
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Take-Away Points

Numerous studies support the use of statins in reducing morbidity and mortality; however,
despite this evidence a significant proportion of patients are not treated to recommended

goals.

B Statin nonadherence is likely one of the factors contributing to the significant proportion of

patients not treated to recommended lipid goals.

B Focusing on the transition of care from the inpatient setting to the outpatient setting is im-
portant for providing interventions geared at improving adherence and clinical outcomes over

the long term.

B Because statin nonadherence even in a program designed for close follow-up is associated
with increased mortality, the need continues to improve adherence to statin therapy.

stenosis in 1 or more coronary vessels) are enrolled into a
registered nurse—run cardiac rehabilitation program for 3 to
6 months, after which time care is transferred to the CPCRS
to ensure adherence to the treatment strategies over the long
term. Patients are evaluated for lipid-lowering, antihyperten-
sive, antiplatelet, and angiotensin-converting enzyme (ACE)
inhibitor therapy, B-blocker use post-AMI. The program, al-
though voluntary, is instituted by default with approximately
0.3% refusing the service. That is, CPCRS is implemented
for all KPCO patients and only limited by patient refusal and
provider preference. Currently, more than 12,000 patients
with CVD are enrolled in the CPCRS. The CPCRS has
demonstrated improvements on a number of surrogate (blood
pressure control, low-density lipoprotein cholesterol [LDL-C]
levels, patient satisfaction) and clinical (mortality) outcomes
of the patients enrolled.?*??

Study Design

This was a retrospective, longitudinal cohort study. Pa-
tients were eligible for inclusion if they had an incident
coronary event (IE) defined as an AMI, CABG surgery, or
PCI between January 1, 2000, and December 31, 2005; were
enrolled in the CPCRS; and initiated statin therapy within
90 days of the IE. Additionally, patients had to have had con-
tinuous KPCO membership throughout the study evaluation
period. Patients, who were older than age 80 years at the time
of their IE, died within 30 days of the IE, or who were receiv-
ing statin therapy within 1 year prior to the IE were excluded.
The observation period was from the statin initiation date
until the study end date, which was the date of termination
of KPCO membership, death, or a recurrent cardiac event, or
December 31, 2006, whichever came first.

Study Procedures

The CPCRS utilizes a Web-based tracking database
(HealthTrac), which houses information on all validated pa-
tients enrolled in the program and is regularly updated with
pertinent administrative, laboratory, pharmacy, diagnosis/
procedure, vital sign, and demographic data. The database is

utilized for ongoing clinical manage-
ment, patient tracking, and quality
improvement activities.

All patients with an IE between
January 1, 2000, and December 31,
2005, were identified via the Health-
Trac database. The KPCO pharma-
cy-record databases were used to
identify statin generic name, dosage
strength, quantity dispensed, days
supply, and patient purchase dates
within the observation period. Statins included pravastatin,
lovastatin, atorvastatin, simvastatin, simvastatin/ezetimibe,
rosuvastatin, and fluvastatin.

Approximately 98% of KPCO members have a prescription
drug benefit with nominal copayments, which is an incentive
for members to fill their prescriptions within the KPCO sys-
tem. Information on all medication purchases and sale dates
were extracted for the 6 months prior to the IE in order to
calculate each patient’s chronic disease score (CDS),? an in-
dicator of baseline health status, and to identify the purchase
of a B-blocker, ACE inhibitor, and/or prescription antiplatelet
medication. The KPCO medical-record databases were que-
ried to identify an ambulatory diagnosis of diabetes mellitus,
congestive heart failure, hypertension, chronic renal insuffi-
ciency (serum creatinine >2.0 mg/dL), cancer, or depression
within 1 year prior to the IE. The KPCO laboratory-record
databases were queried to identify LDL-C and blood pressure
values most proximal but within the 1 year prior to each pa-
tient’s [E and the number of LDL-C laboratory tests performed
during the observation period. Information on death or recur-
rent nonfatal cardiac events occurring during the observation
period was obtained from queries of the HealthTrac database.

Information on membership termination was obtained from

the KPCO membership records.

Outcome Measures

The primary outcome was the overall statin adherence
rate for the population during the entire observation period.
Secondary outcome measures were the association of overall
statin adherence, adherence within 6 months of the IE, and
adherence 6 months prior to study end with deaths from any
cause, recurrent nonfatal cardiac events, and the combined
end point of death and recurrent nonfatal cardiac events.
Predictors of nonadherence also were identified. Recurrent
cardiac events were defined as nonfatal AMI, CABG, or PCI
that occurred at least 90 days after the IE, based on the as-
sumption that events within 90 days were related to the IE.
Cause of death was verified through death certificates. For
the combined end point, the date of either death or the first
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recurrent nonfatal cardiac event was used in the analy-
sis. In the event that patients had a cardiac event that
resulted in death the same day, the code was entered as
“death” in the analysis.

Statistical Analysis

Adherence was reported as the proportion of days
covered (PDC),!01315:2128 calculated using the days supply
from each purchased statin prescription within the obser-
vation period. The overall PDC for the observation pe-
riod was calculated between the first statin sold date and
study end date. The initial PDC was calculated between
the first statin sold date and first 6 months of statin ther-
apy. The final PDC was calculated for the 6 months prior
to the study end date for each patient. Using predefined
PDC cutoffs from prior studies of statin adherence,!%-1°
patients were assigned to 1 of 3 groups: PDC >80%, PDC

M Figure 1. Patient Disposition

3704 patients with IE
between 1/1/2000 and 12/31/2005

1193 on statin before IE
3 died within 30 days of IE
301 had no post-IE statin

6 did not use KPCO pharmacies

2201 patients included
in the cohort

20% to <80%, and PDC <20%. Patients were also di-
chotomized into overall PDC >80% or PDC <80%.

Patient characteristics were reported as means, medi-
ans, and standard deviations for interval-level and ratio-level
variables (eg, age, CDS) and proportions for nominal-level
and ordinal-level data (eg, sex, cardiovascular event his-
tory). Interval-level variables were assessed for normality of
their distributions, and appropriate tests (eg, t test, rank-sum
test) were used to assess differences in mean values between
groups. Pearson’s y? test of association was utilized to assess
differences in proportions between groups on categorical
variables.

Kaplan-Meier survival curves were constructed to describe
the combined end point of death/recurrent nonfatal cardiac
events over time for the PDC >80% and PDC <80% groups.
Cox proportional hazards regression models were constructed
to assess the association between categorical PDC groups and
the time to death from any cause, recurrent nonfatal cardiac
events, and the combined end point of death/recurrent non-
fatal cardiac events with and without adjustment for poten-
tially confounding variables (ie, age, sex, CDS, IE type, year
of IE, purchases of an antiplatelet agent and B-blocker, and
diagnoses of chronic heart failure and diabetes mellitus) and
were reported as hazard ratios (HRs) with 95% confidence in-
tervals (Cls). Multivariate logistic regression modeling of age,
sex, CDS, number of LDL-C laboratory tests per year, non-
statin medication use, diagnoses of diabetes, heart failure, and
hypertension, IE year, and IE type was performed to identify
predictors of an overall PDC <80% and reported using odds
ratios (ORs) with 95% CI. An alpha level of <.05 was consid-
ered statistically significant. All analyses were performed in
2007 and 2008 using the SAS statistical package version 9.1
(SAS Institute Inc, Cary, NC).

|E indicates incident cardiac event; KPCO, Kaiser Permanente Colorado.

RESULTS

Between January 1, 2000, and December 31, 2005, 3704
patients were identified with an incident IE (Figure 1). Of
these, 1503 (40.6%) were excluded; 1193 (79.4%) had a stat-
in dispensed prior to their IE, 301 (20.0%) did not receive a
statin within 90 days after the IE, 6 did not use KPCO phar-
macies, and 3 died within 30 days of the IE. Thus, 2201 pa-
tients were included in the analysis. The majority of patients
were followed until December 31, 2006 (1428 [65.0%]),
while 408 (18.5%) cancelled their KPCO membership, 122
(5.5%) died, and 243 (11.0%) had a nonfatal recurrent car-
diac event.

The mean age of the total cohort was 62 years and 70%
were male (Table 1). The overall PDC for the entire cohort
was 75.4% over an average follow-up of 3 years. The majori-
ty (59.2%) of patients had an overall PDC >80%, 35.7% had
a PDC between 20% and 80%, and 5.2% had a PDC <20%.
Differences across the PDC groups included age, index car-
diac event type and year, CDS, diagnoses of congestive heart
failure and diabetes, number of LDL-C laboratory tests per
year, and systolic blood pressure (all P <.05).

Overall, 122 (5.5%) patients died from any cause during
the observation period (Table 2). There were 71 (7.9%) and
51 (3.9%) deaths in the overall PDC <80% and PDC >80%
groups, respectively (P <.001). After adjustment for baseline
covariates, an adjusted HR of 0.44 (95% CI = 0.30, 0.64) for
death was identified for the PDC >80% group.

There were 99 (11%) and 144 (11.1%) nonfatal cardiac
events in the overall PDC <80% and PDC >80% groups,
respectively (P >.05) (adjusted HR = 0.99; 95% CI = 0.76,
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M Table 1. Patient Characteristics

Overall
Characteristic (N =2201)
Mean age (SD), y 62.2 (10.6)
Female, % 29.4
Mean chronic disease score (SD) 2.4(2.7)
Cardiac event type, %
AMI only 1.1
PCl + AMI 673
CABG + AMI 21.6
Cardiac event year, %
2000-2001 279
2002-2003 36.9
2004-2005 35.2
Comorbidity, %
Renal insufficiency 1.2
Depression 19
Hypertension 33.4
Congestive heart failure 1.8
Diabetes 13.3
Cancer 8.5
Medication purchase, %
-Blocker 90.9
Antiplatelet 25.0
ACE inhibitor 60.9
ARB 8.1
Any ARB, ACE inhibitor, or B-blocker 95.6
Mean number of LDL-C lab tests per year (SD) 2.4 (1.2)
Mean LDL-C (SD), mg/dL 130.5 (30.9)
Mean systolic blood pressure (SD), mm Hg 134.9 (20.8)
Mean diastolic blood pressure (SD), mm Hg 81.0 (12.1)
Mean observation time (SD), y 3.0(1.8)

PDC
PDC <20% 20%-80% PDC >80%
(n=114) (n = 785) (n =1302) P2
61.7 (11.2) 61.3 (11.2) 62.8 (10.2) .02
28.1 315 28.2 27
2.4(2.7) 2.4(2.8) 2.4(2.7) .92
15.8 12.7 9.8 .03
66.7 64.2 69.2 .06
175 23.1 21.0 31
34.2 30.1 26.0 .04
36.8 36.4 372 .94
29.0 33.5 36.8 Nl
1.2 3.5 1.0 .06
0.9 1.5 2.2 43
35.1 32.6 33.8 .80
2.6 2.8 1.2 .02
21.9 16.6 10.6 <.001
9.7 9.9 75 A3
89.5 89.6 91.9 18
18.4 22.7 270 .02
60.5 62.2 60.2 .67
70 79 8.4 .84
974 94.9 95.9) .35
1.8 (1.4) 2.4(1.2) 2.5(1.1) <.001
121.9 (34.3) 128.8 (33.0) 131.8 (29.6) 21
138.5 (21.5) 136.2 (21.2) 133.9 (20.4) .04
81.4 (11.9) 81.7 (12.6) 80.6 (11.8) .28
3.0 (1.8) 2.9(1.8) 3.1(1.7) 19

ACE indicates angiotensin-converting enzyme; AMI, acute myocardial infarction; ARB, angiotensin receptor blocker; CABG, coronary artery bypass
graft surgery; LDL-C, low-density lipoprotein cholesterol; PCI, percutaneous coronary intervention; PDC, proportion of days covered.

aAcross groups.

1.30). With regard to the combined end point of any-cause
death or nonfatal cardiac event, the overall PDC >80% group
had a decreased risk of death or recurrent cardiac event com-
pared with the overall PDC <80% group (adjusted HR = 0.75;
95% CI = 0.61, 0.93) (Figure 2).

Patients with an initial PDC >80% within the first 6
months of their IE were less likely to die (4.3%) than those
with a PDC <80% (7.7%) (HR = 0.60; 95% CI = 0.41, 0.88).
There were no differences between groups in nonfatal cardiac
events or the combined end point of any-cause death or non-
fatal cardiac event (both P >.05). There were no differences
between groups in any clinical outcome when the final PDC
was evaluated.

Independent predictors of nonadherence were female sex
(OR = 1.23; 95% CI = 1.01, 1.50), congestive heart failure
(OR =2.63;95% CI = 1.34, 5.17), and diabetes mellitus (OR
= 1.79; 95% CI = 1.35, 2.36) (Table 3). Conversely, an in-
creasing number of LDL-C laboratory tests performed per year
(OR = 0.87;95% CI = 0.81, 0.94) and age (OR = 0.99; 95%
CI = 0.98, 0.99) were independent predictors of decreased
nonadherence (Table 3).

DISCUSSION

We sought to evaluate statin adherence among patients with

CVD enrolled in a cardiovascular secondary prevention pro-
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M Table 2. Clinical Outcomes by Adherence Group

Adherence Group

Overall PDC <80%
Outcome (N =2201) (n =899)
Death or cardiac event 16.6 (365) 18.9 (170)
Death only 5.5 (122) 79 (71)
Nonfatal cardiac event 11.0 (243) 11.0 (99)

Cl indicates confidence interval; PDC, proportion of days covered.
aReferent category: PDC <80%.

Hazard Ratio

PDC >80% Unadjusted? Adjusted®

(n =1302) P (95% Cl) (95% Cl)
15.0 (195) .015 0.77 (0.63, 0.95) 0.75(0.61, 0.93)
3.9 (51) <.001 0.48 (0.34, 0.69) 0.44 (0.30, 0.64)
11.1 (144) 972 0.99 (0.77,1.28) 0.99 (0.76, 1.30)

bReferent category: PDC <80%, adjusted for age, sex, chronic disease score, index event type and year, antiplatelet and B-blocker use, congestive

heart failure, and diabetes mellitus.

gram. To our knowledge, studies have not
examined the relationship between statin
adherence and clinical outcomes among 1.00
patients enrolled in secondary prevention

disease management programs. Of the

2201 patients evaluated over an average 075 7
of 3 years of follow-up, the overall statin
adherence rate was 75.4%. Although 050
there was no association between PDC
and nonfatal cardiac events, patients

with a PDC >80%, both over the entire

observation period and within the first 6

Overall Adherence

0.25 —

months after their index event, had a re-

duced risk of death from any cause. 0.00 —

B Figure 2. Kaplan-Meier Death/Second Event Survival Curves by Overall
Adherence Groups

Prior studies evaluating statin adher- 0
ence among the general population
have demonstrated that PDC decreas-
es over time with discontinuation

I I I I
2 4 6 8

Analysis Time in Years

All PDC <80% All PDC >80%

rates between 40% and 60% at 1 year
after statin initiation.!® Benner and col-
leagues evaluated statin adherence rates in 34,501 patients
and demonstrated that PDC decreased over time with a mean
PDC of 79% in the first 3 months, 56% in the second quar-
ter of the first year, and only 42% at 120 months.!® Another
study evaluated long-term adherence rates (ie, over 7 years)
to evidence-based secondary prevention therapies (lipid-
lowering agents, B-blockers, antiplatelet agent, ACE inhibi-
tors) in patients with CVD.!"! This study found that overall
use of lipid-lowering therapy actually increased over time but
“consistent” use was only 44% over the 7-year period.! These
findings indicate that statin adherence becomes suboptimal
relatively quickly after initiation and continues to decrease
with time. Systems to monitor adherence over the long term
are needed and would likely improve patient outcomes. The
adherence rate demonstrated in this study was much higher
than that reported in the literature, most likely the result
of close follow-up and monitoring of the patients followed

within the CPCRS secondary prevention program.

PDC indicates proportion of days covered.

Statin adherence is correlated to improved clinical out-
comes. One study of 31,455 patients with prior AMI fol-
lowed over 2.4 years evaluated adherence to evidence-based
secondary prevention therapy and found that compared with
patients with a PDC >80%, the risk of death was 12% higher
among those with a PDC of 40% to 79%, and 25% higher
among those with a PDC of <40%.% These data are consis-
tent with our findings of increased risk of death in patients
with a PDC <80%. Additionally, another study found that
adherence rates >80% were associated with decreased oc-
currences of AMI compared with adherence rates <80%.%
Although these studies provide some insight into the rela-
tionship between adherence and clinical outcomes among
the general population, they do not provide information re-
garding the impact a secondary disease prevention program
can have on medication adherence and clinical outcomes. In
our program, we not only found that adherence was higher

but the risk of death was decreased from any cause.
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Although numerous initiatives have been implemented
and evaluated to target initiation of statins at hospital dis-
charge, little has been done to focus on improving long-term
adherence after discharge. Patients without follow-up with
their cardiologist, primary care physician, or a collaborative
care service within 1 month after AMI are less likely to sur-
vive or be on evidence-based therapies 6 months after their
cardiac event.’! Furthermore, patients who discontinue their
medication within 1 month after a cardiac event have higher
1-year mortality rates than patients who do not discontinue.’!
Indeed, in our study, we found that adherence within the first
6 months after an IE was associated with all-cause mortality.
However, statin adherence immediately prior to death/recur-
rent cardiac event/study end was not associated with clinical
outcomes (death, cardiac event). All of these findings sug-
gest that medication adherence needs to be assessed relatively
early after a cardiac event and maintained over time. In ad-
dition, secondary prevention programs should be designed to
include long-term follow-up to monitor adherence to proven

secondary prevention medications.

M Table 3. Predictors of PDC <80%

Adjusted Odds Ratio
(95% Confidence Interval)

Potential Predictor

Given our strict inclusion and exclusion criteria, and
because we limited our analysis to only incident events, our
final cohort for analysis represented a small portion of the
number of patients enrolled in the CPCRS. Despite the in-
tensive follow-up and monitoring conducted by the CPCRS,
25% of the patients followed still were classified as nonadher-
ent. We did not determine the reasons patients were classi-
fied with a PDC <80%. It is likely that many of these patients
experienced adverse effects that prevented them from taking
the statin as prescribed. It is unlikely that any intervention
would result in a 100% adherence rate. Although an outcome
of death due to cardiac events would have been more rel-
evant given our look at statin usage, we chose to use all-cause
mortality because of our strict inclusion criteria and because
we know based on numerous previous studies that statins re-
duce all-cause mortality in addition to cardiac events.

Although we observed lower rates of death, both over the
entire observation period and within 6 months after the IE
among the cohort with PDC >80%, we did not observe dif-
ferences in recurrent cardiovascular events at any time point.
Although our average follow-up time
was 3 years, this may not have been an
adequate amount of time to observe
differences in recurrent cardiovascu-

lar events within our population. The

Age 0.99 (0.98, 0.99)
Chronic disease score 0.97 (0.93, 1.01) inability to observe a difference also
Number of LDL-C lab tests per year 0.87 (0.81, 0.94) may have been a result of the small
Femnale? 123 (1.01, 1.50) sample size or because event rates
Antiplatelet® 0.81 (0.58, 1.13) for recurrént cardiova.scular events
. . were relatively low, given that pa-
Angiotensin receptor blocker® 1.01 (0.60, 1.72) . ) ]
tients are aggressively managed with
ACE inhibitor® 1.11 (0.91, 1.36) ‘ .

. ) regard to cardiovascular risk factors
B-Blocker - - 0.740:49, 1.12) and evidence-based medication use as
Use ?f a_t Ielz:lst 1 antihypertensive 0.98 (0.54, 1.79) part of the CPCRS. We evaluated ad-
medication b 3 arbi defined

t trary, t
Use of any antihypertensive medication® 0.87 (0.44, 1.69) e.rence at > arbitraty, predefine 'Cu
. . points (overall, 6 months following
Congestive heart failure 2.63(1.34, 5.17) .
- - [E, and 6 months prior to study end)
Diabetes mellitus 1.79 (1.35, 2.36) . . .
. to determine the time frame at which
Hypertension 0.95 (0.77, 1.18) . .
nd ¢ voars adherence most impacted results. Al-
Lo Ul though we found overall adherence
2002-2003 0.2 (0.66, 1.02) and adherence within 6 months of the
2004-2005 DT 04e0e, ) IE were associated with reductions in
d
Index event type mortality, it is unclear whether differ-
Sl sl 0.77 (0.58, 1.03) ent cut points would have shown the
CABG = AMI 0.83(0.60, 1.15)

ACE indicates angiotensin-converting enzyme; AMI, acute myocardial infarction; CABG, coronary
artery bypass graft, LDL-C, low-density lipoprotein cholesterol; PCI, percutaneous coronary

intervention.

2Reference group: male.

bReference group: no purchase of corresponding medication.
®Reference group: index event year 2000-2001.

9dReference group: AMI only.

same findings.

In conclusion, we found that over
the course of 3 years, adherence was
75% for this CVD population and
death or recurrent events was de-
creased by 25% in the population with
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a PDC >80%. This study is important in that it provides in-
formation on adherence rates within a secondary disease pre-
vention program designed to provide long-term follow-up of
these patients to ensure adherence to treatment strategies. Al-
though our adherence rates were higher than those reported
in previous studies, nonadherence still was associated with ad-
verse outcomes. Adherence rates continue to need improve-
ment in this population. This study will help guide future
investigations in implementing better long-term follow-up of
this patient population and continuing to improve the transi-
tion from the inpatient setting to the outpatient setting.

Author Affiliations: From the Pharmacy Department (BDM, KLO,
TMAD, RSS), Kaiser Permanente Colorado, Aurora; and the School of Phar-
macy (KLO, TMAD, RSS), University of Colorado, Denver.

Funding Source: This study was internally funded by the Kaiser Perma-
nente Pharmacy Department.

Author Disclosures: The authors (BDM, KLO, TMAD, RSS) report no
relationship or financial interest with any entity that would pose a conflict of
interest with the subject matter of this article.

Authorship Information: Concept and design (BDM, KLO, TMAD, RSS);
acquisition of data (BDM, KLO, TMAD); analysis and interpretation of data
(BDM, KLO, TMAD, RSS); drafting of the manuscript (BDM, KLO, TMAD,
RSS); critical revision of the manuscript for important intellectual content
(BDM, KLO, TMAD, RSS); statistical analysis (KLO, TMAD); administra-
tive, technical, or logistic support (KLO); and supervision (BDM, KLO).

Address correspondence to: Brandy D. McGinnis, PharmD, Kaiser Per-
manente Colorado, 16601 E Centretech Pkwy, Aurora, CO 80011. E-mail:
brandy.d.mcginnis@kp.org.

REFERENCES

1. Baigent C, Keech A, Kearney PM, et al; Cholesterol Treatment Trial-
ists’ (CTT) Collaborators. Efficacy and safety of cholesterol-lowering
treatment: prospective meta-analysis of data from 90,056 participants
in 14 randomised trials of statins [published corrections appear in
Lancet. 2005;366(9494):1358 and Lancet. 2008;371(9630):2084].
Lancet. 2005;366(9493):1267-1278.

2. Heart Protection Study Collaborative Group. MRC/BHF Heart
Protection Study of cholesterol lowering with simvastatin in 20,536
high-risk individuals: a randomised placebo-controlled trial. Lancet.
2002;360(9326):7-22.

3. Sacks FM, Pfeffer MA, Moye LA, et al. The effect of pravastatin on
coronary events after myocardial infarction in patients with average
cholesterol levels. Cholesterol and Recurrent EventsTrial investiga-
tors. N Engl J Med. 1996;335(14):1001-1009.

4. LaRosa JC, Grundy SM, Waters DD, et al; Treating to New Targets
(TNT) Investigators. Intensive lipid lowering with atorvastatin in pa-
tients with stable coronary disease. N Engl J Med. 2005;352(14):
1425-1435.

5. Cannon CP, Braunwald E, McCabe CH, et al; Pravastatin or Ator-
vastatin Evaluation and Infection Therapy-Thrombolysis in Myo-
cardial Infarction 22 Investigators. Intensive versus moderate lipid
lowering with statins after acute coronary syndromes [published
correction appears in N Engl J Med. 2006;354(7):778]. N Engl J Med.
2004;350(15):1495-1504.

6. Qureshi Al, Suri MF, Guterman LR, Hopkins LN. Ineffective second-
ary prevention in survivors of cardiovascular events in the US popula-
tion: report from the Third National Health and Nutrition Examination
Survey. Arch Intern Med. 2001;161(13):1621-1628.

7. Olson KL, Bungard TJ, Tsuyuki RT. Cholesterol risk management:

a systematic examination of the gap from evidence to practice.
Pharmacotherapy. 2001;21(7):807-817.

8. PearsonTA, Laurora |, Chu H, Kafonek S. The lipid treatment assess-
ment project (L-TAP): a multicenter survey to evaluate the percent-
ages of dyslipidemic patients receiving lipid-lowering therapy and
achieving low-density lipoprotein cholesterol goals. Arch Intern Med.
2000;160(4):459-467.

9. Chapman RH, Benner JS, Petrilla AA, et al. Predictors of adherence
with antihypertensive and lipid-lowering therapy. Arch Intern Med.
2005;165(10):1147-1152.

10. Benner JS, Glynn RJ, Mogun H, Neumann PJ, Weinstein MC, Avorn
J. Long-term persistence in use of statin therapy in elderly patients.
JAMA. 2002;288(4):455-461.

11. Newby LK, LaPointe NM, Chen AY, et al. Long-term adherence to
evidence-based secondary prevention therapies in coronary artery
disease. Circulation. 2006;113(2):203-212.

12. Simons LA, Levis G, Simons J. Apparent discontinuation rates in
patients prescribed lipid-lowering drugs. Med J Aust. 1996;164(4):
208-211.

13. Avorn J, Monette J, Lacour A, et al. Persistence of use of lipid-
lowering medications: a cross-national study. JAMA. 1998;279(18):
1458-1462.

14. Blackburn DF, Dobson RT, Blackburn JL, Wilson TW, Stang MR,
Semchuk WM. Adherence to statins, beta-blockers and angiotensin-
converting enzyme inhibitors following a first cardiovascular event:

a retrospective cohort study. Can J Cardiol. 2005;21(6):485-488.

15. Schultz JS, O’'Donnell JC, McDonough KL, Sasane R, Meyer J.
Determinants of compliance with statin therapy and low-density
lipoprotein cholesterol goal attainment in a managed care population.
Am J Manag Care. 2005;11(5):306-312.

16. Ellis JJ, Erickson SR, Stevenson JG, Bernstein SJ, Stiles RA,
Fendrick AM. Suboptimal statin adherence and discontinuation in
primary and secondary prevention populations. J Gen Intern Med.
2004;19(6):638-645.

17. Bozovich M, Rubino CM, Edmunds J. Effect of a clinical pharma-
cist-managed lipid clinic on achieving National Cholesterol Educa-
tion Program low-density lipoprotein goals. Pharmacotherapy.
2000;20(11):1375-1383.

18. Shaffer J, Wexler LF. Reducing low-density lipoprotein cholesterol
levels in an ambulatory care system. Results of a multidisciplinary
collaborative practice lipid clinic compared with traditional physician-
based care. Arch Intern Med. 1995;155(21):2330-2335.

19.Tsuyuki RT, Johnson JA, Teo KK, et al. A randomized trial of the
effect of community pharmacist intervention on cholesterol risk man-
agement: the Study of Cardiovascular Risk Intervention by Pharma-
cists (SCRIP). Arch Intern Med. 2002;162(10):1149-1155.

20. Olson KL, Rasmussen J, Sandhoff BG, Merenich JA; Clinical
Pharmacy Cardiac Risk Service Study Group. Lipid management in
patients with coronary artery disease by a clinical pharmacy service
in a group model health maintenance organization. Arch Intern Med.
2005;165(1):49-54.

21. Clark AM, Hartling L, Vandermeer B, McAlister FA. Meta-analysis:
secondary prevention programs for patients with coronary artery
disease. Ann Intern Med. 2005;143(9):659-672.

22. McAlister FA, Lawson FM, Teo KK, Armstrong PW. Randomised
trials of secondary prevention programmes in coronary heart disease:
systematic review. BMJ. 2001;323(7319):957-962.

23. Fonarow GC, Gawlinski A, Moughrabi S, Tillisch JH. Improved
treatment of coronary heart disease by implementation of a Cardiac
Hospitalization Atherosclerosis Management Program (CHAMP). Am
J Cardiol. 2001;87(7):819-822.

24. Holsclaw SL, Olson KL, Hornak R, Denham AM. Assessment of
patient satisfaction with telephone and mail interventions provided
by a clinical pharmacy cardiac risk reduction service. J Manag Care
Pharm. 2005;11(5):403-409.

25. McConnell KJ, Zadvorny EB, Hardy AM, Delate T, Rasmussen JR,
Merenich JA; Clinical Pharmacy Cardiac Risk Service Study Group.
Coronary artery disease and hypertension: outcomes of a pharmacist-
managed blood pressure program. Pharmacotherapy. 2006;26(9):
1333-1341.

26.Von Korff M, Wagner EH, Saunders K. A chronic disease score from
automated pharmacy data. J Clin Epidemiol. 1992;45(2):197-203.

27. Blackburn DF, Dobson RT, Blackburn JL, Wilson TW. Cardiovascular
morbidity associated with nonadherence to statin therapy. Pharmaco-
therapy. 2005;25(8):1035-1043.

28. Hess LM, Raebel MA, Conner DA, Malone DC. Measurement of
adherence in pharmacy administrative databases: a proposal for
standard definitions and preferred measures. Ann Pharmacother.
2006;40(7-8):1280-1288.

29. Rasmussen JN, Chong A, Alter DA. Relationship between adher-
ence to evidence-based pharmacotherapy and long-term mortality
after acute myocardial infarction. JAMA. 2007;297(2):177-186.

30. Daugherty SL, Ho PM, Spertus JA, et al. Association of early
follow-up after acute myocardial infarction with higher rates of medi-
cation use. Arch Intern Med. 2008;168(5):485-491.

31. Ho PM, Spertus JA, Masoudi FA, et al. Impact of medication
therapy discontinuation on mortality after myocardial infarction. Arch
Intern Med. 2006;166(17):1842-1847. &

VOL. 15, NO. 10

m THE AMERICAN JOURNAL OF MANAGED CARE =

695



