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Abstract

Background: Non-statin lipid lowering therapies (LLTs) provide additional treatment
options for patients. Use patterns and patient perceptions of non-statin LLT remain
incompletely described.

Hypothesis: The guideline-recommended statin intensity remains underutilized in
patients treated with and without non-statin LLT.

Methods: The PALM Registry collected LLT information on patients with or at risk of
ASCVD treated at 125 US clinics in 2015. We compared patient perceptions, lipid
levels and statin use among patients treated with and without non-statin LLT.
Results: Among 7720 patients, 1930 (25.0%) were treated with a non-statin LLT
(1249 fish oil, 417 fibrates, 329 ezetimibe, 196 niacin). Concurrent statin treatment
occurred in 73.7%, of which 45.4% were dosed under the guideline-recommended
intensity. Compared with patients on statin alone, patients receiving both a statin
and non-statin LLT (n = 1423) were more likely to be male, white race and to per-
ceive themselves as higher risk of ASCVD compared with their peers (38.5% vs.
34.9%, p = .047). Only 27.4% of patients treated with non-statin LLT alone perceived
themselves at higher risk. Most (75.7%) patients treated with a non-statin LLT alone
reported never being treated with a statin, despite ASCVD in 30.8% of these
patients. Among those previously treated with a statin, 59.3% reported being willing
to try a statin again.

Conclusions: Non-statin LLT is used in one in four patients with or at risk for ASCVD,; its
use is frequently in place of statin therapy or in the absence of guideline-recommended

statin intensity. More work is needed to establish statins as first line therapy.
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1 | BACKGROUND

The benefits of treatment with statins are well recognized among
patients with or at risk for clinical atherosclerotic cardiovascular dis-
ease (ASCVD). While non-statin lipid lowering therapies (LLTs), includ-
ing fish oil, fibrates, ezetimibe and niacin, are also used in clinical
practice, randomized trial data have shown mixed results in the ability
of these medications to affect clinical outcomes. In the wake of sev-
eral negative clinical trials, the prescription of non-statin LLT among
Medicare beneficiaries decreased between 2007 and 2011, from
20.5% to 18.9% of patients, driven by a marked reduction in the num-
ber of patients prescribed ezetimibe.! Subsequently, in 2013, the
American College of Cardiology (ACC)/American Heart Association
(AHA) clinical guideline for the management of blood lipid levels
established statins as first-line therapy for patients with or at risk of
ASCVD? and recommended consideration of non-statin LLT in
patients who had a response to statin therapy that was less than
anticipated or who were unable to tolerate statin treatment. In 2015,
the Ezetimibe Added to Statin Therapy after Acute Coronary Syn-
dromes (IMPROVE-IT) trial showed a clinical benefit in the reduction
of cardiovascular events among patients treated with both Ezetimibe
and statin therapy as compared with a statin alone.®> The 2018
AHA/ACC Multisociety guideline on the management of blood cho-
lesterol also highlighted the need for non-statin lipid lowering therapy
in specific populations of patients deemed to be at high or very high
risk of ASCVD events.*

Despite the ongoing focus in guideline recommendations on
treatment with non-statin LLT, there remain limited data regarding
the treatment patterns, patient perceptions and clinician characteris-
tics associated with non-statin LLT. Using the Patient and Provider
Assessment of Lipid Management (PALM) registry,>® we aim to:
(1) evaluate the characteristics and blood lipid levels of patients
treated with non-statin LLT; (2) examine the clinician characteristics
associated with prescribing of non-statin LLT; and (3) assess the
patient perceptions regarding lipid treatment among patients with or
without non-statin LLT.

2 | METHODS

2.1 | Study population

The PALM registry is a cross-sectional registry conducted following
the release of the 2013 ACC/AHA lipid guidelines, and which uniquely
collected patient and clinician perceptions of ASCVD risk and treat-
ment preferences, as well as detailed patient clinical characteristics
and core lab lipid measurements. Between May 27, 2015 and
November 12, 2015, the PALM registry prospectively enrolled 7938
patients from 140 outpatient cardiovascular, endocrinology and pri-
mary care practices across the United States. Full details regarding the
design, rationale, inclusion and exclusion criteria for the PALM registry

have been previously published.® In brief, patients were eligible for

enrollment if they were treated with a statin or had an indication for
statin therapy under the 2013 ACC/AHA guideline. Prior to enroll-
ment, all patients provided signed informed consent. Each site
obtained institutional review board approval for participation.

Starting with the overall population of patients, we sequentially
excluded patients who did not have completed chart abstraction
(N = 34), those who did not have core lipid sample results available
(N = 182) and those missing data on statin use (N = 2). This left a final
study population of 7720 patients. Among these patients, 7676
(99.4%) had an identified clinician (N = 453) who completed a pro-
vider survey from 125 clinic sites, allowing for the linkage of patient
data with clinician characteristics and survey responses.

2.2 | Data collection and definitions

At the time of enrollment, medical history, focused on cardiovascular
disease history, interventions or risk factors, and sociodemographic
information, including race, zip code and insurance payor, were
abstracted from each patient's medical record. Current and prior treat-
ment with statin and non-statin LLT were also recorded. Treatment
with PCSK9 inhibitors were not collected as this study was conducted
prior to widespread availability. Each patient underwent phlebotomy
with total cholesterol, direct low-density lipoprotein cholesterol (LDL-
C), high-density lipoprotein cholesterol (HDL-C) and triglyceride levels
measured by a core laboratory at LabCorp (Burlington, NC).

Each patient enrolled in the PALM registry was asked to complete
a survey (Table S1) which examined the perception of their own car-
diovascular risk relative to their peers, as well as their beliefs about
the benefit and risks associated with statin therapies. The survey
asked patients to indicate the level to which they agreed or disagreed
(strongly agree, agree, neither agree nor disagree, disagree, strongly
disagree, do not know/not sure) with statements such as “Statins are
safe medications”, “l think statins can cause diabetes” and “Statin
medications are effective in reducing the risk of heart disease and
stroke”. For patients with current or prior statin or non-statin LLT use,
the survey asked patients to select the reason(s) for taking each medi-
cation from a list which included “my ‘bad’ cholesterol was too high”,
“to prevent stroke”, “to prevent heart attack”, among others. The sur-
vey also queried prior adverse symptoms related to prior or current
statin therapy and interventions attempted to reduce symptoms.
Questions and answer choices are shown in Table S1.

Clinicians treating the enrolled patients were asked to complete a
survey querying their specialty, number of years in practice, and
whether their clinical practice was associated with a teaching institu-
tion. Clinicians were also asked to indicate how they would respond
to a hypothetical patient already on atorvastatin 80 mg daily for sec-
ondary prevention who still had suboptimal lipid levels (total choles-
terol 220 mg/dl, LDL cholesterol 130 mg/dl, and HDL cholesterol
30 mg/dl); potential answer choices included add ezetimibe, add
fibrate, add fish oil, add bile acid sequestrant, change to a different

statin, refer to lipid specialist, no change, and other.
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2.3 | Statistical analysis

The proportion of patients treated with each non-statin LLT (fish oil, % T § § §
fibrate, ezetimibe, niacin) was described. Concomitant statin use, as R @ -
well as the frequency of guideline recommended statin intensity was é 3 8
summarized based on non-statin LLT treatment. v ° °

We linked each surveyed clinician to the patients they treated in = é " < <
PALM. The clinician characteristics were compared for patients & 3 O*o! 8
receiving non-statin LLT treatment versus those who did not. We R @ o
evaluated the clinician characteristics associated with the choice to
add a non-statin LLT for the hypothetical patient with persistently ele-
vated LDL-C despite high intensity statin use. g

Patients were then grouped according to current LLT including g px
statin alone, statin plus non-statin LLT, non-statin LLT alone and neither ﬁ R '°\\° °§ g\f
a statin nor a non-statin LLT. Between the first two groups, then £ é > a‘o: a
between the latter two groups, baseline patient demographic and clinical
characteristics were compared. Additionally, we assessed patient per- ,‘{ § §
ceptions of their own cardiovascular risk, beliefs about effectiveness © v
and safety of statin therapy. Among current and prior statin users, we :é § < < <
assessed history of symptoms associated with statin therapy, methods E Il 3 'S ;
used to reduce these symptoms, and willingness to try another statin e >
medication in those who discontinued statin therapy. Categorical vari-
ables were presented using percentages and continuous variables were
presented using medians (25th and 75th percentiles). The Chi-Square 8 o
test was used for all categorical variables and Wilcoxon rank sum test :§° § ° © ©
was used to compare differences in medians of continuous variables. LZ; é 2 $ 3,

Finally, blood lipid levels and proportion of patients achieving an ” @ " - -
LDL-C < 100 mg/dl were compared among patients treated with a g 3 %
statin alone versus those treated with a statin and a non-statin LLT. In
a similar manner, blood lipid levels were examined based on which ] E ° ° °
non-statin LLT patients were prescribed. E ".‘;“ I 2 p o

For each analysis, a p value of <.05 was considered significant. All % R ®
statistical analyses were performed at the Duke Clinical Research z
Institute using SAS version 9.4 (SAS Institute, Inc., Cary, NC). e

This study was supported by Sanofi and Regeneron Pharmaceuti- f‘-’“ S S
cals. The authors are solely responsible for the design and conduct of ;:: ﬁ» 3 § § 8\3
this study; all study analyses, the drafting and editing of the manu- E £ £ = 8 hA
script and its final contents. é - - -

3 8 8
3 | RESULTS ]
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3.1 | Non-statin lipid lowering treatment patterns “5

S

& .
Among 7720 patients with or at risk for ASCVD treated at 125 cardiol- % g
ogy, primary care, or endocrinology clinics across the US, 1930 (25.0%) J% é
were prescribed a non-statin lipid lowering medication. This included § . :Ev
1249 patients treated with fish oil (64.7%), 417 patients treated with Zg % %" %
fibrates (21.6%), 329 with ezetimibe (17.0%) and 196 with niacin 5 £ lf_E %0
(10.2%). Among these patients, 278 (14.4%) were treated with more - f?ﬁ . g o *§ é . §
than one non-statin LLT. Combination therapy with fish oil and a fibrate i % 73 § 73 -4?3_), % 73 %
was most frequently used (29.8%) followed by fish oil and niacin in ﬂ<= E Q % & ;_E £ a 5
24.1% of patients treated with more than one non-statin LLT. - K
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Non-statin LLT overall®  Fishoil ~ Fibrate  Ezetimibe  Niacin TA,B L~E 2 Patient sur\./ey responses
for indication of non-statin LLT
Bad cholesterol too high 61.0% 57.8% 69.0% 76.9% 59.0%
Triglyceride too high 39.6% 34.2% 63.5% 43.4% 42.5%
Good cholesterol too high 20.3% 18.3% 25.2% 24.5% 38.1%
Prevent stroke 27.3% 28.7% 21.7% 34.4% 29.9%
Prevent heart attack 38.9% 41.9% 28.6% 42.9% 45.5%
Family history 32.2% 31.7% 34.5% 33.0% 32.8%
Do not know 11.1% 12.4% 6.2% 10.9% 11.9%

#Among patients who could be linked with survey data including: 1187/1249 patients treated with fish
oil, 396/417 patients treated with fibrate, 314/329 patients treated with ezetimibe and 186/196

patients treated with niacin.

TABLE 3  Statin use among patients treated with non-statin LLT
Patients with
non-statin
LLT overall
N = 1930

Statin (overall) at visit 73.7%
High intensity? 32.1%
Moderate intensity® 57.9%
Low intensity® 10.0%

Lower than guideline-recommended statin dose 45.4%

#Among patients with a statin at the visit.

Physician characteristics associated with each non-statin LLT use
are shown in Table 1. Patients treated with fish oil products were
more likely to be seen by cardiologists (41.4% vs. 31.0%, p < .001) or
clinicians who practiced at a teaching institution (18.8% vs. 14.9%,
p < .001). In contrast, patients treated with fibrates were less likely to
be seen by a physician practicing at a teaching institution (9.1%
vs. 15.9%, p < .001). Ezetimibe-treated patients were more likely to
have been seen by a clinician with over 10 years in practice (90.7% vs.
84.1%, p = .003) but who was less likely to practice at a teaching
institution (6.1% vs. 15.9%, p < .001). Niacin was infrequently used
and patients prescribed this medication were more likely to be seen
by a cardiologist (51.9% vs. 32.2%, p < .001).

When patients treated with a non-statin LLT were asked the rea-
son for treatment, 61.0% reported that a non-statin LLT was pre-
scribed because “bad cholesterol level was too high”, 27.3% believed
that the non-statin LLT medication was prescribed to “prevent stroke”
and 38.9% believed that the non-statin LLT was prescribed to “pre-
vent heart attack”. Table 2 shows the patient responses for treatment

indication based on non-statin LLT prescribed.

3.2 | Concurrent statin therapy

Overall, 1423 (73.7%) patients were concurrently treated with a
statin. Patients treated with niacin had the highest proportion of con-
comitant statin treatment (82.1%) while those treated with fish oil had

Patients Patients Patients Patients
treated with treated with treated with treated with
fish oil fibrate ezetimibe niacin

N = 1249 N =417 N =329 N =196
71.7% 74.8% 79.9% 82.1%
31.8% 36.9% 34.4% 35.4%
57.7% 55.0% 54.8% 60.9%
10.5% 8.1% 10.8% 3.7%
44.4% 46.7% 47.4% 40.0%

the lowest proportion of statin treatment (71.7%) and high-intensity
statin use (31.8%, Table 3). When used concurrently, statins were
most commonly prescribed at a moderate intensity, and 45.4% of
patients were on a statin intensity less than that recommended in the
2013 ACC/AHA cholesterol guideline.

In a hypothetical scenario of a patient with ASCVD and sub-
optimal lipid levels (total 220 mg/dl, LDL-C 130 mg/dl, and HDL-C
30 mg/dl) despite adherence to high intensity statin, 47.5% of clini-
cians reported that they would add a non-statin LLT (40.2% ezetimibe,
3.8% fish ail, 3.3% fibrate, 0.2% other). Clinicians who chose to add a
non-statin LLT were no more likely to be cardiologists (51.2% vs.
47.4%, p = .449) and to have been in practice for at least 10 years
(80.5% vs. 60.9%, p = <.0001), without difference in teaching institu-
tion status (21.8% vs. 26.8%, p = .24) as compared with clinicians
who elected not to add a non-statin LLT.

3.3 | Patient treated with combined statin/non-
statin LLT versus statin alone

Supplemental Table S2 describes patient characteristics in four
groups: patients treated with combined statin/non-statin LLT, patients
treated with statin alone, patients treated with non-statin LLT alone,
and patients treated with neither.

Patients treated with a combination of statin plus non-statin LLT
were more frequently male (63.5% vs. 53.7%, p value <.0001), of
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180 Statin + Statin + Statin +
163 in + Niaci
160 157 Fish Oil Fibrate Ezetimibe St‘"{f:le'”'"
— 142 N=805 N=312 N=263 :
140 132
Total cholesterol 158.0 164.0 150.0 146.0
120 Median (Q1, Q3) | (139.0, 184.0) | (138.0, 188.0) | (130.0, 175.5) | (128.5. 169.0)
100
89 gy LDL-C 84.0 89.0 77.0 76.0
80 Median (Q1, Q3) | (66.0,103.0) | (72.0,111.0) | (62.5,100.5) | (59.5,95.0)
60 52 49 HDL-C 50.0 20 50.0 480
40 [ ] Median (Q1,Q3) | (42.0.620) | (340,51.0) | (415,59.0) | (41.0,605)
<<0.001 <0.001 <0.001 <0.001
20 P P P P Triglyceride 137.0 176.5 138.0 127.0
0 Median (Q1, Q3) | (93.0,201.0) [ (130.0,270.0) | (98.5,187.5) | (90.5.176.5)
Total Cholesterol LDL-C HDL-C Triglyceride
Achievement of o o/ o o,
mStatin Alone  OStatin + Non-Statin LLT LDL-C <100 70.8% 61.9% 73.9% 80.0%
FIGURE 1 Blood lipid levels among patients treated with a statin or combination statin and non-statin lipid lowering therapy
250
Fish Oil Fibrate Ezetimibe Niacin
N=354 N=105 N=66 N=35
202 200
200
Total cholesterol 204.0 197.0 195.0 214.0
149 Median (Q1, Q3) | (176.0,229.0) | (169.0, 225.0) | (168.0,227.0) | (181.0, 239.0)
150 57
LDL-C 125.0 1140 125.0 1340
100 Median (Q1, Q3) | (102.0, 148.0) | (89.0,139.0) | (98.0,150) | (109.0, 148.0)
55 HDL-C 52.0 50.0 50.5 480
s R Median (Q1,Q3) | (42.0,64.0) | (40.0,63.0) | (44.0,56.0) | (40.0,60.0)
p<0.001 p<0.001 .
Triglyceride 148.0 163.0 1775 167.0
0 Median (Q1, Q3) | (105.0,226.0) | (117.0,287.0) | (105.0,229.0) | (114.0, 238.0)
Total Cholesterol LDL-C HDL-C Triglyceride
Achievement of
W Non-Statin LLT Alone ONoLLT LDL-C <100 22.2% 343% 273% 20.0%

FIGURE 2 Blood lipid levels among patients treated with non-statin lipid lowering therapy versus no lipid lowering therapy

white race (90.4% vs. 83.6%, p value <.0001), and college or higher
educated compared with patients treated with a statin alone (40.6%
vs. 34.7%, p value = .0001). These patients were significantly more
likely to have had prior ASCVD (57.5% vs. 48.0%, p < .0001) or a fam-
ily history of premature ASCVD (41.9% vs. 37.0%, p = .001), as well
as cardiovascular risk factors such as hypertension (83.1% vs. 80.4%,
p value = .02); they were less likely to engage in tobacco use (9.42%
vs. 11.9%, p value <.001). Compared with patients on statin alone,
patients on combination statin/non-statin LLT were similarly likely to
be on a statin dose lower than recommended by the ACC/AHA guide-
lines (41.9% vs. 43.8%, p = .26).

When patients treated with a statin and non-statin LLT were asked
the reason for treatment, 62.8% reported that a non-statin LLT was pre-
scribed because “bad cholesterol level was too high” and 44.9% believed
that the non-statin LLT medication was prescribed to “prevent stroke or
heart attack”. Nearly half (45.4%) of the patients reported a history of
symptoms related to statin therapy, including 34.7% with prior muscle
cramps, and 46.1% of these had previously made changes to statin dose/
type to reduce side effects. Among patients on a non-statin LLT and a
statin dosed under the guideline-recommended intensity, 154 (52.9%)
reported a history of symptoms related to statin therapy. Patients on

combination statin/non-statin therapy were more likely to perceive

themselves to be at higher risk for a heart attack or stroke compared to
their age- and gender- matched peers (38.5% vs. 34.9%, p = .047) and to
agree that statins are effective (80.2% vs. 76.1%, p = .01) than patients
treated with statins alone. Similar proportions of patients in each group
agreed that statins are safe (58.7% vs. 60.8%, p = .28).

Patients treated with combination statin and non-statin LLT had
more favorable lipid profiles, including lower HDL-C (median 49.0
vs. 52.0 mg/dl, p <.001) levels compared with patients treated with a
statin alone (Figure 1). The median LDL-C was also lower among patients
treated with combination therapy (median 84.0 vs. 89.0 mg/dl, p < .001)
and a significantly greater proportion of patients on both a statin and
non-statin LLT achieved an LDL-C < 100 mg/dl (69.5% vs. 63.3%,
p <.001). Conversely, median of triglyceride levels were higher among
patients treated with both a statin and non-statin LLT as compared with
those on a statin alone (median 142.0 vs. 132.0 mg/dl, p < .001).

3.4 | Patient treated with LLT alone versus no
treatment

Among patients not on statin therapy, those treated with a non-statin

LLT were more likely to be male, of white race, and less likely to be
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college or higher educated than patients receiving no LLT. They were
also more likely to have prior ASCVD (30.8% vs. 22.8%, p < .001) than
patients receiving no LLT. The majority of patients (75.7%) in the non-
statin LLT group had never previously attempted taking a statin; how-
ever, prior statin therapy was more frequent in this group compared
with patients on no LLT (24.3% vs. 18.8%, p = .007). Among those
patients on non-statin LLT who reported previously being treated
with statin therapy, 60.3% cited side effects as the reason for stop-
ping statin therapy. However, 22.1% reported “almost certainly” being
willing to try another statin and an additional 37.2% reported that
they would possibly or very likely be willing to try another statin.
While patients on non-statin LLT alone were no more likely to per-
ceive themselves to be at “slightly higher” or “much worse” risk for a
heart attack or stroke compared to their peers (27.4% vs. 27.3%,
p = .98), they were more likely to agree that statins are effective (60.7%
vs. 49.2%, p <.001) and that statins are safe (38.3% vs. 28.9%,
p = .002) when compared with patients treated with neither statin nor
non-statin LLT. The median total cholesterol and LDL-C values were
similar between the groups, although patients without any LLT were
observed to have higher HDL-C and lower triglyceride levels (Figure 2).

4 | DISCUSSION

In this analysis of the PALM registry, we examined the use of non-
statin LLT as well as the patient and clinician characteristics associated
with use of non-statin LLT. We observed that: (1) one in four patients
with or at risk for ASCVD were treated with a non-statin LLT with fish
oil being the most frequently used non-statin LLT; (2) non-statin LLT
users were frequently not taking statin therapy (25%) or taking a
statin intensity less than the guideline-recommended statin intensity
(33%); (3) patients treated with both a statin and a non-statin LLT had
higher clinical risk and rated themselves at higher risk for cardiovascu-
lar events than patients treated with statins alone; and (4) patients
treated with a non-statin LLT alone had lower self-perceived ASCVD
risk, and the majority had never received statin therapy. The 2013
ACC/AHA guideline for treatment of blood cholesterol levels rec-
ommended statins as the primary lipid lowering strategy with consid-
eration of non-statin LLT in high-risk patients who do not have the
expected LDL-C response to statin therapy, who are unable to toler-
ate a guideline-recommended statin intensity or who were unable to
take a statin due to statin-associated side effects (SASEs).? These rec-
ommendations did not change substantially in the 2018 cholesterol
guidelines, other than the addition of PCSK9 inhibitors as a non-statin
LLT option.* While our study preceded FDA approval of PCSK9 inhib-
itors, the intent was to examine clinician and patient thresholds for
the consideration of LLT additions or alternatives beyond first line
statin therapy. A quarter of the patients in the PALM registry were
treated with a non-statin LTT. A prior publication from the PALM reg-
istry found similar use of non-statin LLT among patients with a cur-
rent versus former statin prescription.” Our study builds on this prior
analysis by further elucidating the characteristics and beliefs of the

patients treated with non-statin lipid lowering therapy.

Prior literature supports that treatment with non-statin LLTs can
modify lipids.®? Given its demonstrated LDL-C lowering and clinical
efficacy in secondary prevention patients (IMPROVE-IT trial), guide-
lines and expert consensus recommend the addition of ezetimibe as
the first non-statin LLT.2*° However, we observed that the majority
(64.7%) of non-statin LLT users were treated with fish oil, a medica-
tion that, until the recent REDUCE-IT trial with optimized doses of
icosapent ethyl, did not have strong evidence toward clinical bene-
fit.1212 To date, studies have revealed no clear benefit in the reduc-
tion of cardiovascular events with the treatment of fibrates or
niacin.*®>~*> When patients specified the indication for treatment with
a non-statin LLT, nearly half (45.5%) of patients treated with niacin
and 28.6% of those treated with fibrates reported these were to
“reduce the risk of heart attack”.

While the rationale for the observed approach cannot be eluci-
dated from the data available in this study, it may be that the majority
of patients treated with a non-statin LLT received fish oil related to its
availability as an over-the-counter supplement and perceived safety,
whereas other non-statin LLTs require a prescription. Patients treated
with fish oil or niacin were more likely to be cared for by a cardiolo-
gist; cardiologists were also more likely to add a non-statin LLT to the
patient with elevated blood lipid levels despite the use of high-
intensity statin therapy. This may be related to a greater awareness of
the ACC/AHA guideline recommendations for use of non-statin LLT
among clinicians specializing in this field.

Over half of patients receiving both a statin and non-statin LLT
were treated for secondary prevention of ASCVD. This group of
patients was more likely to have other high-risk features, such as dia-
betes and family history of premature ASCVD. They were also more
likely to self-report higher risk for a cardiovascular event than their
age- and gender-matched peers, compared with patients treated with
statins alone. Nearly half of the patients reported that the non-statin
LLT was prescribed specifically to prevent cardiovascular events.
While there is now randomized clinical trial data to support the bene-
fit of ezetimibe in reducing cardiovascular events,® this was not yet
available during the study period. Further, the majority of patients
treated with non-statin therapies received fish oil, niacin or fibrates. In
this setting, combination therapy may falsely reassure patients. These
results suggest that shared decision-making conversations should
emphasize the significant benefits statins have on cardiovascular out-
comes as a first line therapy and the importance of titrating to the
maximally tolerated statin dose recommended by the guidelines. Sub-
sequently, in the setting where the LDL-C level remains suboptimal or
when there is intolerance to therapy with the guideline-directed statin
intensity, ezetimibe plays a key role in therapy. This discussion
remains relevant in the PCSK9 inhibitor era. PCSK9 inhibitors remain
much more cost prohibitive than statin therapy, and over half of
patients started on a PCSK9 inhibitor discontinue statin therapy or
have an interruption in their PCSK9 inhibitor treatment within a year
of initiation.2® Thus, statin persistence and dose optimization remain a
top priority for patients with or at risk of ASCVD.

The guideline recommendations support statins as the corner-

stone of LLT but with the use of ezetimibe as an important adjunct to



LOWENSTERN ET AL.

statin therapy for a patient with known or at high risk for ASCVD who
had a response to statin therapy that was less than anticipated, or who
were unable to tolerate statin treatment. Unfortunately, non-statin LLT
users in PALM were frequently not on any statin therapy at all, and sur-
prisingly, over 75% of patients treated with a non-statin LLT alone had
never been tried on a statin medication, despite 30% of these having
prior ASCVD. Compared with patients on no LLT at all, those treated
with non-statin LLT did not perceive themselves to be at higher ASCVD
risk compared with their age- and gender-matched peers, although they
were more likely to have established ASCVD, a family history of prema-
ture ASCVD, or cardiovascular risk factors. Patients not on statins were
less likely to believe statins were effective or safe than patients on statin
therapy, but the majority of patients on non-statin LLT were willing to
consider trying a statin. These results suggest that, for these patients,
addressing knowledge about own ASCVD risk should be the first step
as a lack of awareness of risk likely contributes to under-treatment.
Statin therapy should be introduced as first line therapy after this per-
sonalized risk-benefit discussion.

Many non-statin LLT users, whether current or previous statin
users, reported side effects from statin therapy. Prior work from the
PALM registry showed that across primary and secondary prevention
groups, 55% of patients reported that a statin was discontinued due
to SASEs.” Changes to the statin frequency and dose were often
attempted to reduce symptoms. Prior findings report 6%-7% of
patients experienced some side effects attributed to statin therapy.'”
However, randomized data has shown no difference in the occurrence
of adverse effects, and similarly no difference in discontinuation of
therapy, among patients treated with a statin versus placebo.'® Guide-
lines recommend non-statin LLT use in patients with SASEs or inabil-
ity to up-titrate statin dose. While side effects may lead to
discontinuation of a statin, readdressing treatment remains a priority.
When asked, the majority of non-statin LLT users who were previ-
ously treated with a statin were willing to try treatment with a statin
again. The likelihood of statin under-dosing was similar between
patients treated with statin alone versus those treated with combina-
tion statin/non-statin LLT. Statin-related side effects were present in
only a fraction of patients treated with non-statin LLT and a lower-
than-guideline-recommended statin dose. These results suggest that
SASEs or inability to up-titrate the statin was not the primary reason
why a non-statin LLT was added, but even if present, there are oppor-
tunities for clinicians to reintroduce statin therapy. Our findings fur-
ther highlight the gaps in guideline-directed lipid lowering therapy for
patients, including those who have a known history of ASCVD, and
the importance of readdressing lipid lowering therapy with open

patient discussions at clinical appointments.

41 | Limitations
We acknowledge several limitations associated with our study. First,
core laboratory lipid levels were only obtained at the time of study

enrollment reflecting lipid treatment received at that time, thus
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changes in lipids with addition of LLT cannot be described. Second,
we were unable to capture motivations behind the lipid-lowering
treatment decisions; some of the patients not treated or under-
treated with a statin based on guideline recommendations may have
been decisions made after risk discussions between the clinician and
patient. Data for additional non-statin lipid lower therapies, including
bile acids and red yeast rice were collected but there were an insuffi-
cient number of patients on these medications to further evaluate in
this analysis. For patients using fish oil as a lipid lowering therapy,
additional details surrounding this medication - including over the
counter versus prescription therapy - were not available. Finally,
PCSK-9 inhibitors were not yet clinically available for use during the
enrollment period for the PALM Registry, therefore our description of

non-statin LLTs did not include this class of therapy.

5 | CONCLUSIONS

One in four patients with or at risk of ASCVD in the PALM Registry
was treated with a non-statin lipid lowering therapy. While ezetimibe
is an important adjunct to statin therapy, particularly for those
patients without the expected response to a statin or who are intoler-
ant to statins, we found that non-statin LLT was frequently used in
place of statin therapy. Patients treated with a non-statin LLT alone
had lower self-perceived ASCVD risk, and the majority had never
received statin therapy. Further work is needed to address patient
knowledge gaps in their own ASCVD risk, as well as to establish sta-
tins as first line therapy before considering non-statin LLT additions

or alternatives.
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