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Abstract

Objective—CHARISMA was a landmark randomized clinical trial that failed to demonstrate a
benefit of dual anti-platelet therapy (DAPT) in preventing cardiovascular events in the overall
study population, but subgroup analyses suggested benefit for patients with established
cardiovascular disease and harm for asymptomatic patients with multiple risk factors. The use of
DAPT following CHARISMA in contemporary clinical practice is unknown.

Study designh—Retrospective analysis of a large clinical registry of outpatients with established
cardiovascular disease or risk factors.

Methods—Clinical characteristics and prescription rates of aspirin and clopidogrel were
compared for patients with established cardiovascular disease, and for patients with only multiple
risk factors. Prescription of DAPT by calendar quarter was evaluated from 2008 to 2009 using
multivariable Poisson regression models.

Results—Of 41,131 patients with established cardiovascular disease, 20.4% were prescribed
both aspirin and clopidogrel. Of 5,100 patients with multiple risk factors but no known
cardiovascular disease, 4.6% were prescribed both aspirin and clopidogrel. Rates of prescription of
DAPT did not change significantly over seven calendar quarters in either group.

Conclusions—Use of DAPT is modest in patients with established cardiovascular disease for
whom the CHARISMA trial suggested benefit, and prescription rates have remained stable over
time. Use of DAPT in patients with risk factors only for whom DAPT may lead to harm is low but
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not zero; further investigation is warranted as to why these patients are prescribed both aspirin and
clopidogrel.

Keywords

aspirin; clopidogrel; cardiovascular disease; CHARISMA

INTRODUCTION

Adding clopidogrel to aspirin has well-established benefits in settings of acute coronary
syndrome (ACS)! and percutaneous coronary intervention (PCI).2:3 However, the role of
dual anti-platelet therapy (DAPT) with aspirin and clopidogrel for secondary prevention of
cardiovascular (CV) events in patients with chronic cardiovascular disease (CVD) in other
settings remains controversial. The Clopidogrel for High Atherothrombotic Risk and
Ischemic Stabilization, Management and Avoidance (CHARISMA) trial failed to
demonstrate a benefit of DAPT in preventing CV events in its overall study population,
which consisted of patients with established CVD or patients with multiple CV risk factors
but without established CVD. However, a pre-specified subgroup analysis of CHARISMA
demonstrated divergent results for the two study subgroups: fewer CV events in patients
with established CVD, but more CV events for patients with multiple risk factors.*>

Editorial commentators generally discounted the subgroup analysis and recommended
against the use of DAPT among patients with either established CVD or multiple
cardiovascular risk factors. However, the use of DAPT in contemporary clinical practice is
unknown. Accordingly, we analyzed data from a large registry of cardiovascular outpatient
Visits to examine prescription rates and trends over time for DAPT among patients
represented by CHARISMA.

METHODS

Data

We used data from PINNACLE (Practice INNovation And CLinical Excellence),®’ a
registry administered by the American College of Cardiology National Cardiovascular Data
Registry (ACC-NCDR). PINNACLE contains data on nearly 1,000,000 patient records
submitted by more than 1000 participating physicians to date. Data elements include patient
demographics (age, sex, race), cardiovascular risk factors (diabetes, hypertension,
hyperlipidemia), prior cardiovascular procedures (PCI, coronary artery bypass surgery
[CABG]), selected physical examination findings (systolic blood pressure), medications and
insurance status.

Study Cohort

We identified PINNACLE subjects meeting the inclusion criteria of the CHARISMA trial,
both patients with established CVD and with only multiple CV risk factors.® A total of
155,060 patients in PINNACLE were identified from July 2008 to December 2009 who
were age 45 years or older, as in the CHARISMA population. We selected the first
outpatient record for each patient to avoid double-counting. Because current clinical
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guidelines recommend DAPT for 12 months after PCI,? patients who underwent PCI within
the year prior to the outpatient encounter were excluded from the study cohort (n=7841).
Subjects with AMI within the year prior to the index outpatient visit were also excluded as
DAPT is also indicated for these patients.

In addition, because A+C has been demonstrated to reduce stroke in patients with atrial
fibrillation who are not candidates for warfarin anticoagulationl?, patients with atrial
fibrillation were excluded (n=26,713). Patients prescribed warfarin were also excluded,
similar to the CHARISMA trial (n=17,144). Our final cohort was comprised of 46,231
patients.

Consistent with the CHARISMA trial, we classified patients in the study cohort into those
with established CVD and those without CVD but multiple cardiovascular risk factors.
Patients were categorized as having established CVD if they had a history of CAD (stable or
unstable angina or previous M), transient ischemic attack (TI1A), stroke, peripheral arterial
disease (PAD), or history of coronary artery bypass surgery (CABG). PCI prior to 12
months of index visit was not recorded but these patients were presumably captured by the
data element recording history of CAD. Similarly, patients were classified into the multiple
CV risk factor group if they had diabetes mellitus and two of the following risk factors, or at
least three of the following risk factors: systolic blood pressure 2150 mmHg with medical
therapy (beta-blocker, calcium channel blocker, angiotensin-converting enzyme inhibitor,
angiotensin receptor blockers or diuretics), hyperlipidemia, current smoking and age =65
years for males or =70 years for females. As PINNACLE did not capture all of the CVD
entities and CV risk factors available in CHARISMA, the group definitions for our study
were subsets of those for CHARISMA.

Statistical Analysis

Analyses were conducted separately for the established CVD group and the multiple CV risk
factor group. We calculated the proportion of patients prescribed anti-platelet medications:
aspirin (A) only, clopidogrel (C) only, A+C or neither A nor C. We compared differences in
demographic and clinical characteristics across the four anti-platelet regimens using analysis
of variance for continuous variables (age) and 2-tests for categorical variables. We then
developed multivariable Poisson regression models to examine the number of anti-platelet
medication prescriptions by calendar quarter, adjusting for age, sex, CV risk factors and
insurance status. From these models, we calculated adjusted incidence rate ratios (IRRs) for
each anti-platelet medication regimen from the second calendar quarter of 2008 (Q2 2008)
to the fourth calendar quarter of 2009 (Q4 2009) using the initial calendar quarter as a
baseline. All statistical analyses were conducted using SAS 9.2 software (SAS Institute,
Cary, North Carolina) and R (www.r-project.org).

RESULTS

We identified a total of 46,231 patients meeting our modified CHARISMA classification
criteria: 41,131 patients with established CVD and 5,100 patients with multiple CV risk
factors. Patients in the established CVD group were slightly younger than those in the
multiple CV risk factor group (68.4 vs. 71.6 years, p<0.001). Patients in the established
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CVD group were predominately male (62.6%), while patients in the multiple CV risk factor
group were predominately female (57.3%). A history of CAD was the most common reason
(90.1%) for classification into the established CVD group; cerebrovascular disease (TIA or
stroke) and PAD were less common reasons at 6.8% and 9.0% respectively. Hyperlipidemia
(94.8%) and hypertension (92.0%) were the most common CV risk factors. By design, no
patients in the multiple risk factor group had known CVD, similar to the CHARISMA trial.
Small differences in distribution across health insurance type were observed between the
two groups, but private insurance was the most common health insurance for both
established CVD and multiple risk factors groups, followed by fee-for-service Medicare.

Patients with established CVVD were more likely than those with multiple CV risk factors to
be prescribed aspirin only (61.2% vs. 57.3%, p<0.001), more likely to be treated with
clopidogrel only (4.8% vs. 2.8%, p<0.001) and more likely to be treated with DAPT (20.4%
vs. 4.6%, p<0.001) (Table 1). Overall prescription rates with any anti-platelet therapy
(aspirin or clopidogrel or both) were 86.4% in the established CVVD group and 64.6% in the
multiple risk factor group.

Unadjusted DAPT treatment rates rose modestly in both study populations. For the
established CVD group, unadjusted prescription rates of A+C increased during the study
period from 19.0% in Q2 2008 to 25.0% in Q4 2009 (p<0.001) (Table 2). A decline in the
prescription of aspirin only was observed from 61.6% in Q2008 to 56.4% in Q4 2009 in the
established CVD group (p<0.001). DAPT use also increased in the multiple risk factor
group, but the absolute increase was much smaller than for the CVD group. (4.2% in Q2
2008 to 5.1% in Q4 2009; p<0.001) (see Table 2). The use of aspirin only was unchanged
during the study period (55.1% to 55.1%, p=0.67) in this group.

In Poisson regression models adjusting for age, sex and insurance status, the prescription
rates of A+C in the established CVD group did not change significantly over seven calendar
quarters (IRR=1.03, 95% confidence interval [95% CI1] 0.98 to 1.09, P=0.25). The
prescription of aspirin alone significantly increased by calendar quarter (IRR 1.34, 95% ClI
1.05 to 1.72, P=0.02), and the prescription of clopidogrel alone remained unchanged
(IRR=1.01 95% ClI, 0.96 to 1.05, P=0.80). In the multiple risk factor group, no significant
changes over time were observed in the prescription of aspirin (IRR 1.03, 95% CI 0.98-
1.08, P=0.21), clopidogrel (IRR 1.03, 95% CI 0.93-1.14, P=0.56) or both (IRR 1.03, 95%
Cl 0.92-1.15, P=0.57) after multivariable adjustment.

DISCUSSION

Our study demonstrated DAPT was prescribed in approximately one out of four patients
with established CVD, the subgroup in which DAPT may provide benefit. In the subgroup
of patients with multiple CV risk factors for whom current evidence suggests that DAPT
may be harmful, prescription rates were low, but not neglible. Prescription rates of A+C did
not change significantly across seven calendar quarters for either subgroup. Our findings
have the following implications:
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Adoption of DAPT in patients with established CVD appears modest

While subgroup analyses have suggested benefit from DAPT in patients with established
CVD, its use has likely been tempered by the publication of several editorials expressing
concern regarding the validity of subgroup analysis. The editorial accompanying the trial
was unfavorable, warning that "extracting favorable p values from subgroups should be
resisted and DAPT avoided in these patients with stable disease".11 A Letter to the Editor in
the Journal of the American College of Cardiology concurred, comparing the subgroup
analysis of CHARISMA to similar analysis in the CAPRIE triall2 and stating that, "positive
subgroups within negative trials such as the CHARISMA trial are virtually always the result
of confounding or bias, especially post hoc defined subgroups™.13 A review by Drs. Kaul
and Diamond cites three major problems with interpreting CHARISMA subgroup analyses:
1) the overall analysis was not statistically significant; 2) the two sub groups yielded
opposite treatment effects as opposed to similar effects of differing degree; and 3) no
Bonferroni correction was performed to account for the multiple comparisons.14 The stroke
literature also urges restraint in using DAPT for secondary prevention.1>16 Overall,
controversy over the subgroup analysis and lack of robust findings in the primary study
population likely explains the modest adoption of DAPT in patients with known CVD.

Subsequent subgroup analyses of CHARISMA appear to have had limited impact on
prescription rates of DAPT

Following the main CHARISMA trial results, several additional subgroup analyses have
been published that suggest that A+C may confer benefit for particular populations. One
such analysis limited to established CVD subjects with prior MI, ischemic stroke or
symptomatic PAD demonstrated a significant reduction in the primary trial endpoint (hazard
ratio HR=0.83, 95% CI 0.72 to 0.96, p=0.01).5 Another substudy focused exclusively on
PAD patients and found a significantly lower rate of M1 (HR 0.63, 95% CI 0.42 to 0.96) and
hospitalization for ischemic events (HR 0.81, 95% CI 0.68 to 0.95) for those treated with A
+C compared with aspirin alone.1” However, publication of these reports during our study
period did not appear to have significantly increased the prescription of A+C for patients
with established CVD.

Use of DAPT in patients with multiple risk factor who may be harmed by treatment was low
but not zero

Given the increased risk of mortality in this subgroup of patients, the CHARISMA
investigators concluded that there is no role for A+C for primary prevention of CVD.1? It is
reassuring to note that DAPT for primary prevention in these patients was low in our study,
but for unclear reasons, approximately 5% of these patients were still prescribed A+C.
While it is possible that there was misclassification of patients in the 2 study groups (e.g.,
patients met CHARISMA criteria for established CVD but which was not recorded in the
registry), we cannot exclude the possibility that a small number of patients with multiple CV
risk factors were prescribed both aspirin and clopidogrel in spite of evidence that this
regimen may cause harm. For such patients receiving treatments inconsistent with evidence-
based practice, outpatient registries such as PINNACLE may prove useful for improving
quality.
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Overall there appears to be a slight inconsistency on the part of physicians with respect their
response to use of DAPT in each subgroup— clinicians have shied away from DAPT for the
multiple risk factor subgroup where harm was suggested, but have engaged in modest
prescription of DAPT for patients with established CVD where benefit was suggested.
However, it would be reasonable for clinicians to hold the findings of the two subgroup
analyses to different standards when deciding on the use of DAPT. On the one hand, once
harm was suggested for asymptomatic patients with multiple risk factors, many clinicians
would demand a high burden of proof that DAPT was truly safe and efficacious, thus
limiting its use. On the other hand, some patients with known CVVD may be at such high risk
for recurrent events that DAPT could be considered, even though evidence of benefit from
subgroup analyses was weak,. Ultimately, a prospective randomized trial of DAPT would be
required to conclude that DAPT benefits patients with established CVD; however, this is
unlikely given that the patent protection for clopidogrel in the U.S. will expire in 2012.
{Amiel, January 257, 2011 #61} In the absence of direct evidence from randomized clinical
trials, comparative effectiveness studies may provide future evidence to guide optimal use of
DAPT for patients with established CVD.

Limitations. Our study should be interpreted in the context of the following limitations.
First, PINNACLE did not record all of the CVD and CV risk factor information collected by
the CHARISMA trial, and our modified definitions of CVD and CV risk factors did not
perfectly replicate CHARISMA entry criteria. Second, we do not know how many patients
prescribed A+C underwent PCI more than one year prior to registry entry, and some
physicians may have elected to prescribe DAPT for a prolonged period for patients at
elevated risk of stent thrombosis. This is because the optimal duration of A+C following
PCI remains a subject of debate®20.21 and several large, randomized controlled trials to
investigate this issue are ongoing?2. Lastly, our findings reflect the prescribing patterns of
clinicians who report data to the PINNACLE registry; therefore, prescription patterns may
differ at non-participating clinical practices and our findings may not be generalizable.

CONCLUSION

In a large, community-based registry of outpatients with cardiovascular disease, we found
that prescription rates of dual anti-platelet therapy for secondary prevention of CV events in
patients with established CVD was modest and stable over time. However, dual anti-platelet
therapy for primary prevention in patients with multiple CV risk factors was prescribed in 1
of out 20 patients, despite evidence suggesting harm in this subgroup.
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