Therapeutics and Clinical Risk Management

3

Dove

ORIGINAL RESEARCH

Real-world use of PCSK-9 inhibitors by early
adopters: cardiovascular risk factors, statin
co-treatment, and short-term adherence in
routine clinical practice

Kathleen A Fairman
Lindsay E Davis
David A Sclar

Department of Pharmacy Practice,
College of Pharmacy, Midwestern
University-Glendale, Glendale,
AZ, USA

Correspondence: Kathleen A Fairman
Department of Pharmacy Practice,
College of Pharmacy, Midwestern
University, 19555 N 59th Avenue,
Glendale, AZ 85308, USA

Tel +1 480 356 9296

Email kfairm@midwestern.edu

This article was published in the following Dove Press journal:
Therapeutics and Clinical Risk Management

3 August 2017
Number of times this article has been viewed

Background: Inconsistency of real-world medication use with labeled indications may affect
cost and clinical value of pharmacotherapy. PCSK-9 inhibitors are labeled in the US for use
with statins to reduce low-density lipoprotein cholesterol in patients with atherosclerotic
cardiovascular disease (ASCVD) or familial hypercholesterolemia (FH).

Objective: To assess consistency with labeled indications and treatment persistency for early
(first 5 post-launch months) adopters of PCSK-9 inhibitor pharmacotherapy.

Methods: Retrospective analysis of commercially insured cohorts derived from the Truven
Health MarketScan® database was performed. Subjects were aged 18-64 years, initiated PCSK-9
inhibitor or highest-intensity statin (rosuvastatin 40 mg/day or atorvastatin 80 mg/day) phar-
macotherapy from August to December 2015, and were enrolled throughout 2015 and during
separate baseline (pre-treatment) periods of 6 and 18 months. Baseline ASCVD, FH, and
ASCVD events (myocardial infarction, transient ischemic attack, and cerebrovascular occlusion)
were measured. Persistency was measured through December 2015 for subcohorts of patients
initiating treatment from August to September 2015.

Results: Baseline disease rates were higher for patients treated with PCSK-9 inhibitors (n=390)
compared with highest-intensity statins (n=26,306): ASCVD (68.5% vs 33.4%, respectively);
FH (39.7% vs 15.5%); both P<<0.001. In 18 months pre-treatment, 35.6% of PCSK-9 inhibitor-
treated patients had =1 ASCVD event, and 87.9% had a labeled indication. Rates of 60-day
nonpersistency for PCSK-9 inhibitors and highest-intensity statins were 33.3% and 39.8%,
respectively (P=0.207). During PCSK-9 inhibitor pharmacotherapy, 33.8% of patients had
evidence of statin supply and, of those initiating treatment from August to September, 40.9%
filled =1 statin prescription. Of those with sustained pre-treatment statin use, 34.8% had no
statin supply during PCSK-9 inhibitor pharmacotherapy.

Conclusion: Among early-adopting PCSK-9 inhibitor-treated patients, the off-label diag-
nosis rate was 12%; a majority lacked statin co-treatment; and one third filled prescriptions
for =60 days. Inconsistency with labeled uses may reflect prescriber/patient decisions, health-
insurance coverage determinations, or statin intolerance not reported on claims.

Keywords: hyperlipidemia, PCSK-9 inhibitors, alirocumab, evolocumab, off-label use, spe-
cialty medications

Introduction

Two PCSK-9 inhibitors, alirocumab (sanofi-aventis U.S. LLC. Bridgewater, NJ,
USA and Regeneron Pharmaceuticals, Inc. Tarrytown, NY, USA) and evolocumab
(Amgen Inc. Thousand Oaks, CA), are currently approved by the US Food and Drug
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Administration (FDA) for use in two disease indications,
in conjunction with dietary modification and “maximally
tolerated statin therapy”, to reduce low-density lipoprotein
cholesterol (LDL-C) which remains above goal despite statin
treatment.'? FDA-labeled disease indications for PCSK-9
inhibitors include clinical atherosclerotic cardiovascular
disease (ASCVD) and familial hypercholesterolemia (FH), a
genetic metabolic disorder affecting about 0.4% of adults.>*
In Europe, the medications are approved for a somewhat
broader list of diagnoses, including FH, non-FH, and mixed
dyslipidemia.’

Although treatment with PCSK-9 inhibitors reduced
LDL-C by an average of 65.29 mg/dL in randomized con-
trolled trials,® market launch of the drugs in the US was
accompanied by considerable questioning about their use
in routine clinical practice, based on both economic and
clinical factors.”® The foremost economic consideration was
the high acquisition cost for PCSK-9 inhibitors, estimated at
US$12,000-US$14,000 annually, compared with less than
USS$100 annually for generic statins.®°

A related consideration was the high prevalence of
hypercholesterolemia, which affects approximately 28% of
US adults." Specifically, industry observers and employer
coalitions suggested that off-label use, particularly in patients
with hypercholesterolemia but without ASCVD or FH, could
dramatically expand treatment prevalence, increase total drug
costs to unsustainable levels, and eventually result in curtailing
or termination of employer-based health care benefits.'*"

Clinical considerations included the need for parenteral
administration, lack of sufficiently powered long-term studies
of safety and cardiovascular outcomes, and questions about
whether real-world use of PCSK-9 inhibitors would be
consistent with clinical trial protocols.”!%%15 Specifically,
the FDA Endocrinologic and Metabolic Drugs Advisory
Committee expressed concern that patients who were “not
truly intolerant” of statins would use PCSK-9 inhibitors as
monotherapy despite the use of background statin therapy in
most patients studied in clinical trials.!*!*!5 Conversely, some
observers suggested that compared with daily oral administra-
tion of statins, once- or twice-monthly injections of PCSK-9
inhibitors had the potential to improve therapy adherence,
thereby reducing the rate of cardiovascular events.'s

To date, no studies of which these authors are aware have
examined how and by whom PCSK-9 inhibitors are being
used in routine clinical practice. To address this need, the
present study, conducted using a large database of commer-
cially insured enrollees, examined real-world use of PCSK-9
inhibitors in the first 5 post-launch months. Examination

of patients treated immediately after launch is important
in a therapy class with the potential for off-label use or an
adherence advantage, because early adopters of innovative
therapies may represent those with the most immediate
clinical needs.!” Study metrics included 1) baseline (pre-
treatment) rates of cardiovascular risk factors, indications
for use, and comorbidities; 2) concomitant use of other
lipid-lowering medications; and 3) treatment persistency.

Methods

Data source and design

The study was a retrospective analysis of cohorts derived
from the Truven Health MarketScan® Commercial Claims
and Encounters database. The database is a fully de-
identified, Health Insurance Portability and Accountability
Act (HIPAA)-compliant dataset comprising claims for all
health care (medical and pharmacy) services provided to
approximately 50 million commercially insured enrollees
each year. It has been used in more than 1,400 published
studies of US health care, including numerous analyses of
commercially insured enrollees with cardiovascular dis-
eases and related comorbidities.'®?* Data are obtained by
Truven Health from employers and health insurance plans,
cleaned for quality and accuracy, and de-identified using
encrypted case numbers for research purposes. The study
was deemed exempt from Institutional Review Board (IRB)
review by the Midwestern University IRB committee.

The study compared patients newly treated with PCSK-9
inhibitors vs highest-intensity statin therapy, defined as a
rosuvastatin (AstraZeneca Pharmaceuticals. Wilmington,
DE, USA) dosage of 40 mg/day or atorvastatin dosage of
80 mg/day.”® Highest-intensity statin treatment was used
as a comparator for two reasons. First, rates of nonadher-
ence to statin pharmacotherapy are high in routine clinical
practice.’*?* Second, high-intensity statins are a potential
treatment alternative when lower-dose statin therapy does
not achieve the desired level of LDL-C reduction.?

The term “highest-intensity” is used throughout this
article because treatment guidelines identify “high-intensity”
statin therapy in daily dosage ranges of 40—80 mg atorvas-
tatin or 20—40 mg rosuvastatin.® The top of the range was
chosen for cohort identification in the present study because
one would expect greater statin discontinuation rates at
higher dosages,” thereby providing a conservative point of
comparison for rates of PCSK-9 inhibitor discontinuation.
To test the effect of this decision, a sensitivity analysis
examined patients treated with atorvastatin =40 mg/day
or rosuvastatin =20 mg/day. Statin dosages per day were
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calculated as total mg dispensed (strength per unit multiplied
by number of units), divided by the days supply field value
reported on the claim.

Sampling and cohort identification

process

All subjects meeting the criteria listed below were included in
the study sample. Included subjects: 1) were aged 18—64 years
and continuously enrolled for benefits throughout 2015
(n=15,448,306); 2) newly initiated pharmacotherapy with
a study medication regimen — either a) a PCSK-9 inhibitor,
with or without one or more statins (PCSK-9 inhibitor cohort,
n=390) or b) highest-intensity statin therapy without a PCSK-9
inhibitor (statin cohort, n=26,306) — during the time period
from August 1, 2015, to December 31, 2015. New initiation
was defined as filling =1 prescription for a regimen beginning
at any time on or after August 1, 2015, with no (zero) filled
prescriptions for that regimen from January 1, 2015, to July
31,2015. This design was chosen because of the August 2015
market launch of PCSK-9 inhibitors. In both cohorts, a pro-
portion of patients used one or more statins prior to initiating
the study medication regimen, as described in the following
section “Measurement of pre-treatment characteristics”.

Measurement of pre-treatment

characteristics

For each sampled subject, analyses of baseline demographic
and clinical characteristics were performed. Clinical charac-
teristics were measured during two separate baseline periods
comprising the 183 days (6-month pre-treatment baseline
period) and 548 days (18-month pre-treatment baseline
period) prior to the first observed study medication claim
(PCSK-9 inhibitor or highest-intensity statin). The 18-month
analysis was limited to subcohorts of subjects who were con-
tinuously enrolled throughout both 2014 and 2015 (n=21,563
highest-intensity statin subcohort; n=340 PCSK-9 inhibitor
subcohort). Baseline clinical characteristics included diag-
noses of ASCVD and FH; ASCVD events indicating use in
secondary prevention (ie, myocardial infarction, transient
ischemic attack [TIA], and cerebrovascular occlusion);
potential statin intolerance; and comorbidities.

Diagnoses were measured in any of the first four diag-
nosis fields reported on ambulatory claims (outpatient
hospital department, emergency department, and physician
office), and in these four fields plus the primary diagnosis
field and diagnosis-related group (DRG) codes on inpatient
hospital claims. Revascularization, including percutaneous
transluminal angioplasty, stenting, balloon angioplasty,

and coronary artery bypass grafting, was measured using
procedure codes for all treatment settings and DRG codes
for inpatient admissions.

Because no specific International Classification of Dis-
eases (ICD) codes are available for FH or statin intolerance,
proxy measures were used. In accordance with guidance
provided on instructional websites for claims (billing) coders
and descriptions provided in the ICD-9 and ICD-10, FH
was defined as “pure hypercholesterolemia” and coded as
ICD-9=272.0x or ICD-10=E78.0x.283" For statin intolerance,
which is defined as clinically significant myalgia, cogni-
tive impairment, or rhabdomyolysis, a number of coding
approaches ranging in scope have been tested.’’* In the
present study, statin intolerance was defined as diagnoses of
rhabdomyolysis (ICD-728.88 or ICD-10=M62.82), unspeci-
fied adverse effect of drug (ICD-9=995.2), or adverse effects
of cardiovascular drugs or unspecified drugs (ICD-10=T46
or T50). As a validation metric for this approach, the resulting
prevalence rate was compared to the known prevalence rate
for statin intolerance, which is estimated at 1%—10%.%!

Pre-treatment statin utilization was assessed for the time
period beginning on January 1, 2015, and ending on the day
prior to the start of the study medication regimen. Three
metrics were assessed: 1) any statin use, defined as =1 claim
for any statin at any dosage; 2) =1 claim for =20 mg rosu-
vastatin or =40 mg atorvastatin daily (ie, the lower end of the
range considered “high-intensity” in treatment guidelines);?
and 3) sustained statin use, defined as a total of =120 days
supply or =3 claims.

Measurement of pharmacotherapy

characteristics

The assessment of pharmacotherapy characteristics com-
prised two metrics: adherence and use of other lipid-lowering
pharmacotherapy in addition to study medications. Because
a history of cardiovascular events may affect both of these
metrics, they were measured both for the sample overall and
for the secondary-prevention subcohort.

Adherence to pharmacotherapy with either highest-
intensity statins or a PCSK-9 inhibitor was measured as short-
term persistence, defined as the number of days from the
first to the final study medication claim fill dates in calendar
year 2015. To permit a sufficient measurement time frame
for the reporting of 60-day persistency rates, this analysis
was limited to patients whose first study medication claim
(ie, either for highest-intensity statin therapy or for PCSK-9
inhibitor therapy) was in August or September of 2015,
yielding a minimum of 90 days follow-up.
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Concomitant statin use during PCSK-9 inhibitor treat-
ment was assessed using two metrics. First, for all PCSK-9
inhibitor-treated patients, concomitant use was defined as
either filling =1 prescription for a statin after the start of
the study medication or having available medication supply
for =30 days after the start of treatment. The 30-day require-
ment was chosen as a minimal measure of statin use, because
the availability of 30 days of drug supply is a common metric
in research using pharmacy claims data, and because in
previous studies of concomitant pharmacotherapies, results
for 30-, 60-, and 90-day overlap were generally similar.?*
For this metric, medication supply after treatment start was
calculated by 1) summing the fill date plus the days supply
for the final pre-treatment statin claim to produce a pre-
treatment medication depletion date, then 2) calculating
the number of days from the treatment start date to the pre-
treatment medication depletion date. For example, a patient
who filled a prescription for a 90-day supply of a statin on
November 1, 2015, then initiated PCSK-9 inhibitor treatment
on December 15,2015, would be assumed to have available
statin supply until January 30, 2016 (ie, 46 days after treat-
ment start), thereby meeting the 30-day requirement.

Second, for patients whose first study medication claim
was in August or September 2015, concomitant use was
defined as filling =1 statin prescription at any time after the
start of PCSK-9 inhibitor treatment. The rationale for this
metric was that in a minimum of 90 days of follow-up for a
patient using a PCSK-9 inhibitor and statin concomitantly,
one would expect =1 filled statin prescription.

Bivariate analyses of patient characteristics used an
alpha (critical P) value of 0.05, with Student’s #-tests for
interval-scale variables and Pearson chi-square tests for
categorical variables. To produce nationally representative
estimates, all results were weighted for the sample-to-
population ratio across strata formed on sex, age group,
region, and policy-holder status (ie, enrollee vs dependent),
using a method and strata population sizes provided by
Truven Health. The total sample size after weighting was
held to the original (pre-weighting) cohort size by applying
a constant to all strata weights. All statistical analyses were
performed with SPSS (IBM Corporation, Armonk, NY,
USA) version 23.0.

Results

Pre-treatment characteristics

Cohorts of patients newly treated with PCSK-9 inhibitor
(n=390) and highest-intensity statin (n=26,306) pharma-
cotherapy did not significantly differ with respect to sex or
baseline rates of chronic kidney disease, cerebral occlusion/

TIA, or myocardial infarction measured in the 6-month
pre-treatment period (Table 1). Secondary-prevention rates
were similar for patients treated with PCSK-9 inhibitors
and highest-intensity statins (21.0 vs 20.0%, respectively;
P=0.612). However, rates of ASCVD prevalence were
higher for patients treated with PCSK-9 inhibitors (68.5%)
compared with highest-intensity statins (33.4%, P<<0.001).
PCSK-9 inhibitor-treated patients were approximately
2 years older, on average, than those treated with highest-
intensity statin pharmacotherapy (means of 55 vs 53 years,
respectively; P<<0.001).

When measured in the 18 months prior to initiation of
study medication, prevalence rates for cardiovascular disease,
most comorbidities, and cardiovascular events were generally
higher for patients treated with PCSK-9 inhibitors (n=340)
than for those treated with highest-intensity statins (n=21,563;
Table 1). Nearly one half of PCSK-9 inhibitor-treated patients
(48.8%), compared with 25.5% of those treated with highest-
intensity statins, had a documented/coded diagnosis of FH
(P<<0.001). Those treated with PCSK-9 inhibitors were also
more likely than were highest-intensity statin-treated patients
to have had a prior ASCVD event (ie, secondary prevention,
35.6% vs 24.8%, respectively; P<<0.001).

Characteristics of the patient population treated with
PCSK-9 inhibitors deviated somewhat from labeled indica-
tions (Table 1). The 6-month baseline prevalence rate on a
composite metric of ASCVD or FH (ie, labeled indications)
was 81.0% for PCSK-9 inhibitor-treated patients. In the
18-month baseline period, prevalence rates for the composite
of ASCVD or FH were 87.9% and 54.5% for patients treated
with PCSK-9 inhibitors and highest-intensity statins, respec-
tively (P<<0.001).

Patients receiving PCSK-9 inhibitor pharmacotherapy
were somewhat more likely than were highest-intensity
statin-treated patients to have used any statin (59.5% vs
52.4%, respectively; P=0.006) or rosuvastatin of =20 mg or
atorvastatin of =40 mg daily (33.3% vs 26.3%, respectively;
P=0.002) prior to initiating the study medication regimen.
Rates of highest-intensity statin use in the pre-treatment
period were 24.4% in the PCSK-9 inhibitor cohort and, by
design, 0% in the highest-intensity statin cohort. Rates of
sustained pre-treatment statin use (=120 days supply or =3
claims) for the two cohorts did not significantly differ (47.7%
vs 42.8%, respectively; P=0.052).

Pharmacotherapy characteristics

Approximately one third (33.8%) of patients treated with
PCSK-9 inhibitors had evidence of statin medication supply
during treatment, based on prescriptions filled in either the
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Table | Baseline demographic and clinical characteristics, patients initiating pharmacotherapy with highest-intensity statin or PCSK-9

inhibitor, August through December 2015

Patient characteristics Highest-intensity PCSK-9 P-value
statin® inhibitor

N 26,306 390 -

Age mean (median) 53 (55) 55 (57) <0.001

Female (%) 34.6 387 0.089

Pre-treatment statin use in calendar year 2015 (%)°
Any use (=1 claim) 524 59.5 0.006
Sustained use (=120 days supply and/or =3 claims) 42.8 47.7 0.052
Rosuvastatin =20 mg or atorvastatin =40 mg daily (=1 claim) 26.3 333 0.002
Highest-intensity statin* (=1 claim) 0.0 24.4 -

Diagnoses in 6-month pre-treatment baseline
Chronic kidney disease (%) 24 2.8 0.604
Diabetes (%) 30.3 22.1 <0.001
Hypertension (%) 53.0 64.6 <0.001
Hypercholesterolemia (%) 62.9 92.8 <0.001
Familial hypercholesterolemia (%) 15.5 39.7 <0.001
Statin intolerance (%) 0.4 3.6 <0.001

ASCVD (%)
Angina 5.7 1.3 <0.001
CABG/PTCI 10.7 54 0.001
Cerebral occlusion/TIA 8.3 9.7 0.312
Myocardial infarction 12.9 133 0.780
PAD/extremity revascularization 25 6.9 <0.001
Any ASCVDs© 334 68.5 <0.001
ASCVD or familial hypercholesterolemia (PCSK-9 inhibitor indications) 424 81.0 <0.001
ASCVD event (secondary prevention)? 20.0 21.0 0.612

Diagnoses in |8-month pre-treatment baseline®
N 21,563 340
Chronic kidney disease (%) 35 35 0.941
Diabetes (%) 353 25.0 <0.001
Hypertension (%) 67.0 77.1 <0.001
Hypercholesterolemia (%) 80.7 96.5 <0.001
Familial hypercholesterolemia (%) 25.5 48.8 <0.001
Statin intolerance (%) 0.9 6.5 <0.001

ASCVD (%)
Angina 7.7 19.7 <0.001
CABG/PTCI 12.5 10.9 0.384
Cerebral occlusion/TIA 11.4 21.4 <0.001
Myocardial infarction 15.5 19.7 0.032
PAD/extremity revascularization 4.0 9.7 <0.001
Any ASCVDe 40.8 774 <0.001
ASCVD or familial hypercholesterolemia (PCSK-9 inhibitor indications) 54.5 87.9 <0.001
ASCVD event (secondary prevention)? 248 35.6 <0.001

Notes: *Rosuvastatin 40 mg daily or atorvastatin 80 mg daily. "Statins include atorvastatin, fluvastatin, lovastatin, pitavastatin, pravastatin, rosuvastatin, simvastatin, and
combination therapies including atorvastatin + amlodipine, lovastatin + niacin, simvastatin + ezetimibe, and simvastatin + niacin. Measured from January |, 2015, through | day
prior to the study medication start date. “Any of the ASCVD diagnoses listed above or any code for atherosclerosis or ischemic heart disease. ‘Cerebral occlusion, Ml, or TIA.
*Measurement of |8-month baseline diagnoses was limited to patients continuously enrolled through 2014 and 2015.

Abbreviations: ASCVD, atherosclerotic cardiovascular disease; CABG, coronary artery bypass grafting; MI, myocardial infarction; PAD, peripheral arterial disease;

PTCI, percutaneous transluminal coronary intervention; TIA, transient ischemic attack.

pre-treatment period or after the start of PCSK-9 pharma-
cotherapy (Table 2). Among patients initiating PCSK-9
inhibitor pharmacotherapy in August or September, 40.9%
filled =1 statin prescription prior to December 31, 2015.
However, PCSK-9 inhibitor-treated patients were much
more likely to fill =1 prescription for ezetimibe than were

those treated with highest-intensity statins (16.7% vs 2.4%,
respectively; P<<0.001). Of patients identified as sustained
statin users in the pre-treatment period who subsequently
used a PCSK-9 inhibitor (n=187), 65.2% had evidence of
statin medication supply during PCSK-9 inhibitor pharma-
cotherapy (not shown in Table 2).
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Table 2 Characteristics of pharmacotherapy with highest-intensity statins or PCSK-9 inhibitors, patients initiating treatment from

August through December, 2015

Whole sample Highest-intensity PCSK-9 P-value
statin® inhibitor
Use of other lipid-lowering therapies, % of patients
N 26,306 390 -
Any statin use® Inapplicable® 338 -
Statin, =1 prescription filled, patients initiating Inapplicable® 40.9 -
PCSK-9 inhibitor treatment in August or September?
Ezetimibe, =1 prescription filled® 24 16.7 <0.001
Prescription-strength fish oil, =1 prescription filled 0.1 0.3 0.148
Duration, patients initiating treatment in August or September?/

Mean (SD) days 63 (47) 69 (41) 0.183
60 days or less, % 39.8 333 0.207
Number of claims, subjects initiating treatment in August or September, % <0.001

| 29.3 15.1
2 31.6 18.3
3 15.3 9.7
4 or more 23.8 57.0
Secondary-prevention subcohort: subjects with cerebral occlusion, TIA, or Ml in 18-month pre-treatment baseline
Use of other lipid-lowering therapies, % of patients
N 5,302 17 -
Any statin use® Inapplicablec 40.2 -
Statin, =1 prescription filled, patients initiating Inapplicablec 51.9 -
PCSK-9 inhibitor treatment in August or September?
Ezetimibe, =1 prescription filled® 25 14.0 <0.001
Prescription-strength fish oil, = prescription filled 0.1 0.0 0.794
Duration, patients initiating treatment in August or September?/
Mean (SD) days 71 (44) 69 (36) 0817
60 days or less, % 342 444 0.266
Number of claims, patients initiating treatment in August or September, %
| 19.7 .1 0.161
2 252 333
3 20.1 74
4 or more 35.0 48.1

Notes: *Rosuvastatin 40 mg daily or atorvastatin 80 mg daily. *Indicates that during pharmacotherapy with the PCSK-9 inhibitor, patient either had =30 days of statin supply,
based on the depletion date (fill date plus days supply) for the final pre-treatment statin claim, or filled =1 statin prescription. ‘By design, 100% of patients in this group
met the criterion shown in the row label. ‘Subcohort of the whole sample: n=8,686 highest-intensity statin; n=93 PCSK-9 inhibitor. Subcohort of the secondary-prevention
subcohort: n=1,955 highest-intensity statin; n=27 PCSK-9 inhibitor. °Either alone or in combination with simvastatin. ‘Number of days from first to final fill date.

Abbreviations: M|, myocardial infarction; TIA, transient ischemic attack.

In the secondary-prevention subcohort of PCSK-9
inhibitor-treated patients (ie, those with =1 ASCVD event
in the 18-month pre-treatment baseline period), the rate of
statin co-treatment was somewhat higher (ie, 40.2% with
evidence of medication supply and 51.9% filling =1 statin
prescription). Within this subcohort, 14.0% used ezetimibe
concomitantly with the PCSK-9 inhibitor.

Among those initiating treatment in August or September
2015, mean durations of therapy prior to December 31, 2015,
were similar for patients treated with PCSK-9 inhibitors
(69 days) and highest-intensity statins (63 days; P=0.183;
Table 2). In the sensitivity analysis of patients treated with
atorvastatin =40 mg/day or rosuvastatin =20 mg/day
(n=65,645), mean duration of statin therapy was 126 days
(not shown in Table 2).

Approximately one third of PCSK9-treated patients
filled only one or two claims, and 33.3% became non-
persistent with treatment after 60 days. In the secondary-
prevention subcohort, mean duration of PCSK-9 inhibitor
treatment was 69 days, and 44.4% were treated for 60 days
or less.

Discussion

This retrospective cohort analysis of patients newly treated
with highest-intensity statin or PCSK-9 inhibitor pharmaco-
therapy identified suboptimal treatment patterns, including
potentially off-label use rates of 19% and 12% based on the
6- and 18-month periods, respectively, prior to treatment
initiation; a monotherapy rate of 59%—-66%; and a 60-day
nonpersistency rate of 33%. The rate of statin co-treatment
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was somewhat higher, but still suboptimal, when PCSK-9
inhibitors were used in secondary prevention.

In light of complaints from physicians and the phar-
maceutical industry about inappropriate coverage denials
for patients in need of PCSK-9 inhibitor treatment,3¢-8
it is important to note that the present study was limited
to patients treated with PCSK-9 inhibitors and did not
assess the important question of whether patients meeting
labeled indications received PCSK-9 inhibitor pharmaco-
therapy. The present study findings, coupled with a recent
preliminary report that PCSK-9 inhibitor coverage denials
are more common among patients with LDL-C exceeding
190 mg/dL than among those with lower LDL-C levels,*
suggest that PCSK-9 inhibitor treatment and/or coverage
in the immediately post-launch phase may have been sub-
optimally targeted.

In interpreting these findings, it is important to note
that whether treatment decisions were made primarily by
prescribers and patients, or determined by health-insurance
coverage decisions, cannot be ascertained from the present
study data. It is possible that the unexpectedly high rate of
60-day discontinuation observed in this study is the result
of prior authorization requirements for periodic assessments
of treatment response, although coverage policies generally
call for reassessments after 3 to 12 months of treatment — not
after only 30 to 60 days.**

Limitations

Several limitations and directions for future research should
be noted. First, it was not possible to measure cardiovascu-
lar outcomes, as the probabilities of serious cardiovascular
events (eg, myocardial infarction, revascularization) are so
low that the number of events expected in a 5-month time
frame would be extremely small.*** Future research should
examine real-world outcomes for these patient popula-
tions, with a focus on number needed to treat and cost to
prevent a major cardiac event with PCSK-9 inhibitor vs
highest-intensity statin therapy. Assessment of total drug
cost for these analyses should include patients who initi-
ated treatment with either PCSK-9 inhibitors or statins, but
were nonpersistent and therefore did not receive long-term
clinical benefit.

Second, a portion of the unexpectedly high rate of
PCSK-9 inhibitor monotherapy may have been attributable
to statin intolerance which was not recorded in the claims,
either because of a lack of specific diagnosis code or because
of symptoms that occurred prior to the study time frame
(eg, during a time period of coverage by a different insurer

or employer). It is also possible that the statin monotherapy
rate reflects confounding by indication; specifically, the
targeting of PCSK-9 inhibitor treatment to patients who are
statin intolerant but need LDL-C reduction.

However, it seems unlikely that the high rate of mono-
therapy observed in the present study is due entirely to statin
intolerance, as the prevalence of true statin intolerance is
estimated at 1%—10%, consistent with the rate identified in
the present study.?! Moreover, among the PCSK-9 inhibitor
cohort, approximately one third of sustained statin users in
the pre-treatment period had no evidence of statin supply
during PCSK-9 inhibitor treatment. This finding suggests that
these patients may have switched from a statin to a PCSK-9
inhibitor despite the ability to tolerate statins for a sustained
period of time.

Third, it is possible that patients filled prescriptions for
generic statins using a discount program, without presenting
their insurance card.*#" If so, statin use in the present study
was underestimated.

Finally, the sample was limited to early adopters, whose
characteristics may differ from those of patients treated later
in the product life-cycle. In particular, one pharmaceutical
manufacturer launched a televised advertising campaign
for evolocumab in March 2017, and our findings may not
represent patients newly treated after that date.*® Addition-
ally, to provide information relevant to plans providing
employer-based coverage, which have been the subject of
the greatest concern about PCSK-9 inhibitor utilization and
cost in the US, the present study sample was limited to
commercially insured enrollees with a maximum age of 64
years. Similar research should be conducted in Medicare
and Medicaid.

Conclusion

A retrospective cohort analysis of early-adopting PCSK-9
inhibitor-treated commercially insured enrollees found an
off-label use rate of 12% when diagnoses up to 18 months
prior to treatment were measured; a 59%—66% rate of mono-
therapy without statin co-treatment, despite a documented
statin intolerance rate of <<10%; and a 33% rate of 60-day
discontinuation. Future research should measure real-world
use patterns in Medicare and Medicaid, as well as pharma-
coeconomic outcomes, including the occurrence and cost of
cardiovascular events.
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