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T he cornerstone of pharmacological therapy for secondary
prevention of atherosclerotic cardiovascular disease
(ASCVD) consists of lipid-lowering statin therapy, antihy-

pertensive therapy, and an antithrombotic agent. However, de-
spite the well-documented efficacy of these treatments, patients
with existing ASCVD remain at high risk for recurrent events and
mortality. Since 2015, 12 major randomized clinical trials (RCTs)
of novel pharmacological treatments added to standard therapy
have demonstrated further improvement in ASCVD outcomes
in secondary prevention patients.1-12

The results from these RCTs are important to ASCVD preven-
tion. However, to date, little is known about the potential impli-

cationsofthesestudiesondrugeligibilityandASCVDprevention.
Thus, we assessed the evidence-based eligibility and preventive
potential of new pharmacological therapies among patients with
known ischemic heart disease (IHD) or prior myocardial infarc-
tion (MI) from a contemporary population-based study.

Methods
Study Population and Setting
The Copenhagen General Population Study (CGPS) is an
ongoing prospective cohort study of the Danish general

IMPORTANCE Recently, 12 randomized clinical trials (RCTs) have demonstrated the efficacy of
novel therapies for mainly secondary prevention of atherosclerotic cardiovascular disease.
However, given the potential overlapping eligibility of the RCTs, along with the cost of the
new therapies, there are uncertainty and questions about implementing these RCT findings
in real-world clinical practice.

OBJECTIVE To determine the eligibility and preventive potential for these new preventive
therapies in a contemporary population.

DESIGN, SETTING, AND PARTICIPANTS This population-based contemporary cohort study
included 6292 patients with known ischemic heart disease (IHD) and 2277 with a previous
myocardial infarction (MI) enrolled between November 2003 and February 2015. Analyses
were performed in the Copenhagen General Population Study with a mean (SD) of 7.7 (3.5)
years of follow-up. The data were analyzed between January and October 2019.

MAIN OUTCOMES AND MEASURES We determined the drug eligibility and evidence-based
potential for preventing major cardiovascular events of the 12 cardiovascular drugs tested in
the following recent RCTs: IMPROVE-IT, PEGASUS, EMPA-REG, LEADER, SUSTAIN-6,
FOURIER, CANVAS, REVEAL, CANTOS, COMPASS, ODYSSEY-OUTCOMES, and REDUCE-IT.
The analyses were performed in patients with known IHD or with a previous MI at baseline.

RESULTS Of 6292 participants, 3861 (61%) were men and the mean (interquartile range) age
was 69 (62-76) years. In patients with IHD or MI at baseline, eligibility for 1 or more new
medications was 80% (n = 5036) and 99% (n = 2273), respectively, by meeting RCT
enrollment criteria. Dividing the new therapies into 4 drug classes (lipid-modifying,
antithrombotic, anti-inflammatory, and antidiabetic drugs), 2594 and 1834 patients with IHD
or MI (41% and 81%, respectively) were eligible for 2 or more drug classes simultaneously.
The 5-year estimated percentage of major cardiovascular events that could be prevented for
each new therapy was 1% to 20% in patients with IHD or MI at baseline.

CONCLUSIONS AND RELEVANCE Most patients with known IHD or previous MI are eligible for
additional new secondary prevention therapies. This raises questions for the cardiovascular
community and health care authorities about access to these potentially expensive therapies,
including strategies for prioritizing their use.
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population.13 The studies were approved by Herlev and Gen-
toft Hospital and participants provided written informed con-
sent. Additional details are described in the eMethods in the
Supplement.

Secondary Prevention Trials
Listed in chronological order by publication date, the follow-
ing studies are included in our analyses (full names are listed
in eMethods in the Supplement): IMPROVE-IT,1 PEGASUS,2

EMPA-REG,3 LEADER,4 SUSTAIN-6,5 FOURIER,6 CANVAS,7

REVEAL,8 CANTOS,9 COMPASS,10 ODYSSEY-OUTCOMES,11 and
REDUCE-IT.12 Enrollment criteria are shown in eTable 1 in the
Supplement. To assess maximal eligibility over time by imple-
menting RCT evidence, we did not require strict adherence to
time criteria for recent/prior ASCVD event used in trials. How-
ever, in sensitivity analyses, we followed such time criteria.

It is unlikely that patients will be assigned 2 of the novel
drugs that target the same biological pathway (ie, 2 novel an-
tithrombotics). Thus, to determine if patients could be eli-
gible to take 2 or more drugs simultaneously, we divided the
drugs into 4 drug classes: lipid-modifying, antithrombotic, anti-
inflammatory, and antidiabetic.

Outcomes and Statistical Analysis
Myocardial infarction, stroke, cardiovascular deaths, and all-
cause mortality were identified by linkage to the nationwide
Danish registries. We determined the proportion of patients
with IHD or MI who were eligible for novel preventive thera-
pies by meeting enrollment criteria (inclusion/exclusion cri-
teria) in RCTs. Further, we assessed the proportion who met
the criteria in several trials and by several drug classes simul-
taneously. Finally, we estimated the evidence-based poten-
tial for reducing major cardiovascular events over 5 years by
each novel therapy according to trial criteria, assuming simi-
lar efficacy as in the RCTs. Stata, version 15.1 (StataCorp) was
used and statistical significance was set at P < .05.

Results
The study consisted of 6292 patients with known IHD en-
rolled from November 2003 to February 2015, of whom 2277
had a previous MI. Baseline characteristics are shown in the
Table. During a mean of 7.7 years of follow-up, 474 MIs, 456
strokes, 646 cardiovascular deaths, and 1410 all-cause deaths
occurred.

Trial Eligibility
In patients with known IHD or previous MI, 5036 of 6292 (80%)
and 2273 of 2277 (99%), respectively, were eligible to receive
at least 1 of the new preventive therapies by meeting enroll-
ment criteria in 1 or more RCTs (Figure 1). Eligibility was high-
est with the COMPASS criteria and lowest with the studies of
antidiabetic drugs (Figure 1).

There was a large overlap in trial eligibility. Thus, 2304 of
6292 patients with IHD (37%) and 1830 of 2277 patients with
MI (80%) were eligible to receive 4 or more of the new thera-
pies simultaneously (eFigure 1 in the Supplement). Assessing

eligibility according to the 4 drug classes, 2594 of 6292 pa-
tients with IHD (41%) and 1834 of 2277 patients with prior MI
(81%) qualified to receive therapies from 2 or more drug classes
simultaneously (eFigure 1 in the Supplement).

Outcomes in Trial-Eligible Patients
As shown in eTable 2 in the Supplement, trial-eligible pa-
tients experienced slightly higher rates of major events than
the overall IHD or MI groups. The rates of major cardiovascu-
lar events in trial-eligible CGPS patients compared with ac-
tual trial patients were similar for most of the RCTs (eFigure 2
in the Supplement).

Potential Event Prevention
The 5-year estimated percentage of major cardiovascular
events or deaths that could be prevented by each new
therapy varied from −3% to 20% (Figure 2 and eTables 3 and
4 in the Supplement). For example, the maximum potential
reduction of events was 20% for major cardiovascular
events with COMPASS evidence among patients with previ-
ous MI.

Sensitivity Analysis
In sensitivity analyses, we followed the time criteria used in
the RCTs. As shown in eTables 5 through 8 and eFigures 3
through 5 in the Supplement, the results were similar to the
main analyses.

Excluding patients with diabetes also yielded similar re-
sults; 4206 of 5462 patients with IHD (77%) and 1935 of 1939
patients with MI (99%) were eligible to receive novel thera-
pies (eFigures 6 and 7 in the Supplement). Allowing eligibil-
ity for multiple lipid-modifying drugs in combination with only
1 drug from each of the other 3 drug classes, 2896 of 6292 pa-
tients with IHD (46%) and 2210 of 2277 patients with MI (97%)
MI qualified to receive 2 or more drugs simultaneously (eFig-
ure 8 in the Supplement).

Discussion
We found that for most patients with known IHD or MI
there is RCT-based evidence that adding novel preventive

Key Points
Question How many patients are eligible for the 12 novel
cardiovascular preventive therapies introduced in recent years and
what are their preventive potential among secondary prevention
patients?

Finding This cohort study included 6292 patients with known
ischemic heart disease and 2277 patients with prior myocardial
infarction from the Copenhagen General Population Study. Most
patients with known ischemic heart disease (8 of 10) or myocardial
infarction (10 of 10) were eligible to receive novel preventive
therapies.

Meaning This study raises questions for the cardiovascular
community about access to these potentially expensive therapies,
including strategies for prioritizing their use.
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therapies may reduce rates of recurrent ASCVD events or
death. Notably, many patients with IHD or MI met the crite-
ria for several different drug classes simultaneously, indicat-
ing that they could be candidates for receiving several new
drugs.

To our knowledge, before 2015, practically no new phar-
macological therapies beyond blood pressure–lowering
medications were successful in reducing residual ASCVD
risk when added to standard care. The results from the 12
RCTs therefore represent major steps forward for secondary
prevention by showing that residual risk can be reduced
by targeting distinct biological pathways in lipid metabo-
lism, coagulation cascade, inflammation, or glucose
homeostasis.1-12

Event rates of major cardiovascular events, the primary end
point in most RCTs, were comparable between trial-eligible
CGPS participants and actual trial patients. These observa-
tions are important, as a common critique of trials is that the
results are not generalizable because of highly selected trial

participants.14 Our results align with a report from the REACH
Registry showing a high rate of eligibility for COMPASS among
patients with known ASCVD.15

The improved outcomes observed with these different
treatment paradigms will have future implications for treat-
ing secondary prevention patients. However, the overlap in
drug eligibility presents a challenge for their appropriate
implementation. The challenge will be to personalize treat-
ment on a case-by-case basis, choosing the intervention that
provides the best trade-off between efficacy, safety, and cost
for the individual patient. However, given the eligibility for
multiple drugs in many patients, payers (ie, insurance com-
panies) are likely to manage access to these medications
closely.

Limitations
The limitations of our study should be considered. White in-
dividuals were studied, and extrapolation to other races/
ethnicities should be done cautiously. We included patients

Figure 1. Eligibility for Novel Therapies
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d Antidiabetic.
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with IHD or MI; however, some of the therapies were also tested
in primary prevention patients while others (ie, ezetimibe) are
routinely used in this setting. Finally, our estimations for event
reductions are based on modeling and extrapolating results
from RCTs. While reasonable, it should be emphasized that the
preventive potential estimates depend on how many pa-
tients are eligible for treatment and the treatment effect. A
strength of the study is that the results originate from a con-
temporary population with no losses to follow-up. This is es-
sential for a valid assessment of the potential association of
therapies with ASCVD prevention.

Conclusions

For most patients with IHD and nearly all with prior MI, there
is evidence from recent RCTs that treatment with novel pre-
ventive therapies added to standard care will reduce the risk
of recurrent ASCVD events. Our results indicate opportuni-
ties for improved evidence-based secondary prevention. How-
ever, there is a clear need for prioritizing the use of the new
preventive therapies that considers the overlap of RCT evi-
dence, preventive effectiveness, and costs.
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