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In 2015, the Federal Drug Administration approved the proprotein convertase subtilisin-
kexin type 9 inhibitors (PCSK9i) alirocumab and evolocumab for patients with clinical
atherosclerotic cardiovascular (ASCVD) disease on maximally tolerated statin therapy who
“require additional lowering of low density lipoprotein-cholesterol (LDL-C)”? but did not
specify an LDL-C threshold or statin intensity required before PCSK9i are considered for
treatment. Subsequently, the FOURIER trial demonstrated efficacy of evolocumab, in
ASCVD patients on a range of statin therapy (predominantly of moderate- or high-intensity),
with LDL-C values = 70 mg/dL.2 Given these variable criteria for PCSK9i use, we sought to
assess the impact of LDL-C treatment thresholds and statin intensities on the proportion of
patients potentially eligible for PCSKO9i therapy seen in contemporary practice.

Using the prospective, ambulatory, national Cardiovascular Data Registry’s PINNACLE
Registry, we assessed the proportion of patients aged 18 to 75 years with established
ASCVD (prior acute coronary syndrome, coronary or other arterial revascularization,
cerebrovascular accident, transient ischemic attack, or peripheral arterial disease) and
available LDL-C data potentially eligible for PCSK9i therapy. Eligibility was variably
defined using a range of LDL-C treatment thresholds (from =70 mg/dL to =160 mg/dL
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based on cardiovascular risk and previously-recommended LDL-C goals) and statin dosing
(high-intensity, defined as atorvastatin =240 mg or rosuvastatin =20 mg; moderate-intensity,
defined as atorvastatin 10 or 20 mg, rosuvastatin 5 or 10 mg, simvastatin 20-40 mg,
pravastatin 40 mg, lovastatin 40 mg, fluvastatin 40 mg bid; or any intensity). Pearson 2
tests were used to compare proportions of eligible adults by subgroups.

The study population consisted of 252,956 patients (mean age 63.6 years; 64.9% men) with
ASCVD seen at 57 participating practices. ASCVD prevalence included 94.6% with prior
coronary artery disease, 40.1% with a prior myocardial infarction, 11.0 % with prior
cerebrovascular disease, 8.1% with a transient ischemic attack, and 18.0% with peripheral
arterial disease. A total of 23.3% were on a high-intensity statin, 27.7% were on a moderate
intensity statin, and 60.6% were on any statin. Among patients receiving high-intensity
statins, the overall proportion of patients potentially eligible for PCSK9i therapy increased,
from 1.9% with an LDL-C treatment threshold = 160 mg/dL to 23.3% with an LDL-C
treatment threshold = 70 mg/dL (p<0.001). Among patients receiving moderate-intensity
statins, PCSKO9i eligibility increased from 1.7% with an LDL-C treatment threshold = 160
mg/dL to 27.7% with an LDL-C treatment threshold = 70 mg/dL (p<0.001). Among patients
receiving any statin, PCSKO9i eligibility increased from 4.3% with an LDL-C treatment
threshold = 160 mg/dL to 60.6% with an LDL-C treatment threshold = 70 mg/dL (p<0.001)
(Figure).

Under the FDA criteria, the range of LDL-C thresholds and background statin use to
determine eligibility is broad, as approval of alirocumab and evolucumab by the Federal
Drug Administration was based on lowering of LDL-C, a surrogate marker of cardiovascular
risk. Indeed, given an estimated 16.5 million American adults have cardiovascular disease,’
our analysis suggests that the number of patients potentially eligible for PCSK9i could range
from approximately 700,000 to approximately 10 million American adults based on LDL-C
threshold. If we use the FOURIER enrollment criteria to further guide these estimates, then
approximately 8.4 million patients with ASCVD would be eligible for PCSKO9i. This
projection is in keeping with prior analyses* and has substantial cost implications. Assuming
a mean US price of $14 000 per patient per year, corresponding mean annual costs are
approximately $118 billion. A cost-effectiveness study informed by FOURIER indicates
price reductions of more than 70% are required to meet cost-effectiveness thresholds.* Thus,
reducing the price of PCSK9i therapy should be explored. To reduce the need for costly
PCSKO9i therapy, encouraging lifestyle modification, titrating statin therapy to maximally-
tolerated doses, maximizing statin adherence, using lower-cost cholesterol-lowering
medications such as ezetimibe,? and targeting a subset of patients with ASCVD at higher
risk of cardiovascular events based on clinical risk factors inclusive of higher LDL-C can be
considered.>
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Figure.
Proportion of Patients With Atherosclerotic Cardiovascular Disease Potentially Eligible for

PCSKQ Inhibitor Therapy According to LDL-C Treatment Thresholds and Statin Intensity.
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