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Heterozygous familial hypercholesterolemia (HeFH) results in significant elevations in
LDL-C and premature atherosclerotic cardiovascular disease (ASCVD). Current guide-
lines recommend add-on proprotein subtilisin/kexin type 9 inhibitor (PCSK9i) therapy for
additional LDL-C lowering beyond statins. Data are sparse, however, regarding treatment
patterns and barriers relating to PCSK9i in HeFH patients. We examined physician atti-
tudes, use, and barriers for treatment in patients with HeFH. We surveyed 1,000 physi-
cians (500 primary care providers [PCPs] and 500 cardiologists in the US regarding their
preferred treatments, experience and barriers associated with using PCSKJ9is. Cardiolo-
gists compared to PCPs were more likely to rank a PCSK9i as most important for an
HeFH patient needing additional LDL-C lowering (68.6% vs. 64.8%; p <0.05), as well as
prescribing and having a patient on a PCSKY9i. PCPs vs. cardiologists were less likely
(odds ratio [OR] [95% confidence interval] = 0.46 [0.34-0.63]), private vs. academic prac-
tice more likely (OR = 1.53 [1.02-2.28]), and those who would prescribe a PCSKYi in an
HeFH patient with (OR = 3.86 [2.57-5.78]) or without (OR = 1.96 [1.40-2.72]) ASCVD
needing additional LDL-C reduction beyond a statin were more likely to actually pre-
scribe a PCSK9i. Those practicing in an urban vs. rural setting were less likely (OR = 0.56
[0.34-0.93]), and those indicating they would prescribe a PCKS9i in an HeFH patient with
(OR = 2.80 [1.74-4.49]) or without (OR = 1.43 [1.02-2.02]) ASCVD needing additional
LDL-C lowering beyond a statin were more likely to face difficulty prescribing a PCSK9i
(all p <0.05 to p <0.01). Greater physician education and assistance among both cardiolo-
gists and PCPs are needed to address the gaps in understanding and treatment regarding

PCSKYis. © 2021 Elsevier Inc. All rights reserved. (Am J Cardiol 2021;152:57—-62)

Heterozygous familial hypercholesterolemia (HeFH) is
the most common monogenic disorder characterized by
markedly elevated low-density lipoprotein cholesterol
(LDL-C) and premature atherosclerotic cardiovascular dis-
ease (ASCVD) and affecting approximately 1 in 200-300
individuals.'” Many HeFH patients are not diagnosed until
after their first ASCVD event, calling for healthcare pro-
viders to be more aware of recognizing and treating FH;
however, knowledge on FH is limited.” Early treatment of
HeFH patients with lipid lowering therapy starting in child-
hood prevents ASCVD and death.”® Current HeFH treat-
ment guidelines recommend a proprotein convertase
subtilisin/kexin type 9 (PCSK9i) when additional LDL-C
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lowering is needed beyond maximum statin and ezetimibe
therapy in very high risk patients.”'' Most adult patients
with HeFH are unable to achieve their LDL-C goal with
statin monotherapy and require additional non-statin thera-
pies.'” PCSK9is lower LDL-C by >50%, showing reduced
ASCVD risk beyond statin therapy from major trials."”
Less well-documented are physicians’ attitudes and prac-
tice, as well as barriers encountered regarding treatment of
HeFH. This manuscript reviews results from the largest US
national survey of primary care physicians (PCPs) and car-
diologists regarding their attitudes, treatment patterns, and
barriers towards treatment of HeFH, specifically with
PCSK9is.

Methods

The National Lipid Association (NLA), utilizing Med-
Survey (Southampton, PA), an independent survey research
vendor, surveyed 500 cardiologists and 500 PCPs, consist-
ing of family medicine, general medicine, and internal med-
icine specialties throughout the United States between
August 29 and September 30, 2019. Eligible physicians
were required to be licensed and currently practicing, pre-
scribing medications, and reporting caring for patients with
a baseline LDL-C > 190 mg/dL. We specifically avoided
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introducing the survey as one on hyperlipidemia or familial
hypercholesterolemia to avoid enrolling physicians with a
strong interest or expertise in lipid management. Physi-
cians who self-identified as lipid specialists (including
endocrinologists) who would already be expected to be
knowledgeable about HeFH, or pediatricians, and those
certified by the American Board of Clinical Lipidology or
Accreditation Council for Clinical Lipidology were
excluded. Those completing the survey received a small
honorarium. The study aimed to survey a representative
sample of US physicians across US time zones, with
recruitment in a given time zone closed once the planned
number of physicians for that zone was achieved. The on-
line survey consisted of 30 questions assessing physician
demographics and their recognition and treatment of
HeFH. 25,000 physicians were invited by email to partici-
pate in the survey, of which 1898 responded and after 561
were disqualified due to not fitting in the entry criteria, 1000
completed the survey with the remaining 337 disqualified
due to being over quota. Table 1 shows the survey items
related to treatment of HeFH and focused on therapies
respondents felt were most important for untreated patients
with LDL-C >190 mg/dL and for those already on maximal
statin therapy needing additional LDL-C lowering. Respond-
ents were asked if they currently had patients on a PCSK9i
and what types of patients they were most likely to prescribe
them to. Finally, respondents were asked if they had ever
faced difficulty prescribing a PCSK9i, and which barriers to
prescribing were the most common. The study utilized de-
identified data and was exempt from institutional review
board review.

The Chi-square test of proportions was used to compare
PCPs and cardiologists according to the proportions with
each response to a given survey question. Multiple logistic
regression performed in a stepwise manner with forward
selection, allowing for factors with a p-value of <0.15 to
enter and remain in the model, examined for factors inde-
pendently associated with ever having prescribed a PCSK9i
and difficulty prescribing a PCSKO9i.

Results

1,000 physicians completed the online survey, including
500 cardiologists and 500 PCPs. Among PCPs, 46% identi-
fied as a family medicine physician, 46% as an internal
medicine physician, and 8% as a general practitioner. 53%
of all physicians reported practicing in a suburban location,
37% in an urban location, and only 10% in a rural location.
For practice setting, 57% reported private practice, fol-
lowed by 24% employed by a health system, 17% in a pri-
marily academic setting, and 1% each in the Veterans
Affairs/government health system or other.

Table 1 compares primary care and cardiologist diagno-
sis, attitudes, experience, and barriers regarding treatment
of HeFH. Cardiologists compared to PCPs were more likely
to correctly diagnose a 30 year old male with family history
of premature CHD with LDL-C of 230 mg/dl after lifestyle
changes as having HeFH, as well as to rank a high-intensity
statin as most important for an HeFH patient with an
untreated LDL-C of >190 mg/dL (also Figure 1) or for an
HeFH patient already on maximally tolerated statin therapy
needing additional LDL-C lowering (also Figure 2). More-
over, cardiologists were more likely than PCPs to currently
have patients on a PCSKO9i, prescribe a PCSK9i for a patient
with HeFH, prescribe a PCSKO9i in an adult with HeFH on
maximal statin therapy both for those with or without
ASCVD, but less likely to report difficulty prescribing a
PCSKO9i for a patient with HeFH.

Table | and Figure 3 show the most important barriers
encountered when prescribing a PCSK9i for an adult patient
among PCPs and cardiologists. A higher proportion of PCPs
compared to cardiologists (34.2% vs. 24.7%, p <0.05) found
the complexity of the pre-authorization process to be the
most important barrier, whereas the same proportion of PCPs
and cardiologists (27.8%) found the amount of time the pre-
authorization process took to be the most important barrier.
Other barriers included: PCSK9i cost (21.9% of cardiologists
and 12% of PCPs (p <0.01) reported they were “too
expensive”), frequent denials from insurance, patient not

Table 1
Primary care and cardiologist diagnosis of HeFH, and attitudes, experience, and barriers regarding treatment
Survey item PCP Cardiologist p-value
Diagnosis of an *example patient with HeFH 43.0% 57.2% <0.0001
Ranking high-intensity statin as most important for HeFH patient with untreated LDL-C >=190 mg/dL 64.8% 68.6% 0.04
Ranking PCSK9i as most important for HeFH Pt on maximal tolerated statin needing additional LDL-C lowering 48.4% 58.2% <0.01
Currently has HeFH patient on a PCSK9i 44.2% 68.4% <0.0001
Likely or very likely to prescribe a PCSK9i in an adult with HeFH on maximum statin therapy with ASCVD 66.0% 87.8% <0.0001
Likely or very likely to prescribe a PCSK9i in an adult with HeFH on maximum statin therapy without ASCVD 51.0% 70.2% <0.0001
Personally prescribed a PCSKO9i for an adult with HeFH 46.8% 70.4% <0.0001
Encountered difficulty prescribing a PCSK9i for a patient with HeFH (very or extremely difficult) 58.1% 50.6% 0.07
Most important barriers encountered when prescribing a PCSKO9i for an adult with HeFH
a) Pre-authorization process complicated 34.2% 24.7% <0.05
b) Pre-authorization process time consuming 27.8% 27.8% >0.05
¢) Medicine too expensive 12.0% 21.9% <0.01
d) Get frequent denials from insurance 12.4% 11.7% >0.05
e) Patient does not want to take injectable medication 10.7% 9.7% >0.05
f) Difficult to document a clinical diagnosis of HeFH 3.0% 4.3% >0.05

PCP = primary care provider.

* Example patient: 30 yo male with family history of premature CHD with LDL-C of 230 mg/dl after lifestyle changes.
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Figure 1. Frequency (%) of providers ranking therapies as most important for adult patient with HeFH and untreated LDL-C > 190.
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Figure 2. Frequency (%) of providers ranking therapies as most important for adult patient with HeFH on maximally tolerated statin who needs additional

LDL-C lowering.

wanting to take injectable medications, and difficulty docu-
menting a clinical diagnosis of HeFH.

From multiple logistic regression (Table 2) PCPs vs. car-
diologists were less likely (odds ratio [OR] = 0.46, 95%
confidence interval [CI] = 0.34-0.63), private vs. academic
practice providers more likely (OR = 1.53 [1.02-2.28])
associated with prescribing a PCSK9i. Also, those noting
they were likely to prescribe a PCSK9i in a HeFH patient
with (OR = 3.86 [2.57-5.78]) or without (OR = 1.96 [1.40-
2.72]) ASCVD on maximum statin needing additional
LDL-C lowering were more likely to prescribing a PCSKOi.
Difficulty prescribing a PCSK9i was less likely among
those practicing in an urban vs. rural setting [OR = 0.56
(0.34-0.93)] but more likely in those indicating they would
prescribe a PCKS9i in a HeFH patient with [OR = 2.80
(1.74-4.49)] or without [1.43 (1.02-2.02)] ASCVD on maxi-
mum statin needing additional LDL-C lowering.

Discussion

Our study using the largest survey of physicians on the
identification and care of patients with HeFH noted that as
initial therapy, physicians identified a high-intensity statin
followed by diet and exercise to be the most important ther-
apies. Among those already on maximally tolerated statin
therapy that need additional LDL-C lowering, a PCSKO9i,

followed by ezetimibe, and then diet and exercise were the
most preferred therapies. Over half of respondents indicated
they already have patients on a PCSK9i and were more
likely to prescribe them in those with compared to without
ASCVD. However, respondents noted a complicated and
time-consuming process, followed by expense as the most
important barriers for prescribing a PCSK9i. Our survey
documents the priority physicians place on the use of a
PCSKOYi in patients with HeFH but also the barriers for suc-
cessfully prescribing them. Despite approval of PCSK9is
by both US and European regulatory authorities for persons
with ASCVD or with FH needing additional LDL-C lower-
ing beyond statin therapy, many needing such therapies
have difficulty getting them, and those whose prescriptions
are rejected or abandoned show worse ASCVD outcomes. '

The 2018 AHA/ACC/multisociety cholesterol guideline
recommends a high-intensity statin for patients with HeFH,
and in our survey most cardiologists and PCPs note they
would follow this recommendation, although cardiologists
somewhat more frequently. However, in our study just
under one-third of cardiologists would not initiate a high-
intensity statin in a HeFH patient, but instead would use a
lower intensity statin or diet and exercise as their initial
therapy. Prior surveys have focused on patients outside the
United States,'s’18 or were done in regard to those with
homozygous familial hypercholesterolemia.'” Other studies
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Figure 3. Frequency (%) of providers ranking barriers encountered as most important when prescribing a PCSK9i for an adult patient with HeFH.

have also shown that guideline recommended lipid lowering
therapy is often not followed in FH. In a small study of physi-
cians in Poland caring for over 2,800 patients with hypercho-
lesterolemia, among those with a positive Dutch Lipid Clinic
Network score for FH, three-fourths of physicians did not
make the correct diagnosis and only 33% of patients received
high-intensity statins.'’ In a recent study among cardiologists
using electronic health record prompts to improve lipid man-
agement, only 47% of patients with severe hypercholesterol-
emia (LDL > 190 mg/dL) were on a high-intensity statin as
recommended by guidelines.”” In an NLA survey of recogni-
tion and treatment of HoFH, many respondents chose diet
and exercise as the most important initial therapg/, with only
8% indicating high-intensity statin as important.’

Table 2

Current US guidelines for adults with HeFH recommend
a high-intensity or maximally tolerated statin followed by
ezetimibe and then consideration of a PCSK9i if the LDL-
C still remains >100 mg/dL for primary prevention and
> 70 mg/dL for HeFH patients with ASCVD.” The Euro-
pean Society of Cardiology guidelines note a goal LDL-C
<55 mg/dL for those HeFH patients at very high risk (addi-
tional major risk factors or with ASCVD) with PCSK9i
recommended to reach this goal if not achieved on high-
intensity statin and ezetimibe.”' Although cardiologists
were more likely than PCPs to prescribe a PCSK9i as the
next most important therapy in a HeFH patient on a maxi-
mally tolerated statin who needs additional LDL-C reduc-
tion, 16% of cardiologists would instead choose diet and

Logistic regression for multivariable indicators of prescribing a PCSK9i and difficulty prescribing a PCSK9i

Variable

Ever prescribed a PCSK9i
(odds ratio, 95% confidence interval)

*Difficulty prescribing a PCSK9i
(odds ratio, 95% confidence interval)

Provider: PCP vs. cardiologist
Practice location

Suburban vs. rural

Urban vs. rural
Practice setting

0.46 (0.34-0.63)

0.80 (0.60-1.07)

0.77 (0.48-1.23)
0.56 (0.34-0.93)

VA/government vs. academic
Health system vs. academic
Private vs. academic
Other vs. academic

Very or extremely likely to prescribe a
PCKS9i in an adult with HeFH with
ASCVD on max statin needing additional
LDL-C lowering

Very or extremely likely to prescribe a
PCSKO9i in an adults with HeFH with no
clinical ASCVD on max statin needing
additional LDL-C lowering

Correctly diagnosing patient as HeFH

Choosing high-intensity statin for HeFH
adult patient with LDL-C>=190 mg/dL

0.51(0.16-1.67)
1.28 (0.82-2.00)
1.53 (1.02-2.28)
0.59 (0.15-2.34)
3.86 (2.57-5.78)

1.96 (1.40-2.72)

1.26 (0.95-1.68)
0.62 (0.34-1.11)

2.80 (1.74-4.49)

1.43 (1.02-2.02)

* yes to very or extremely difficult on question about difficulty prescribing a PCSKOi.
Abbreviations: PCP = primary care physician; HeFH = heterozygous familial hypercholesterolemia; LDL-C = low density lipoprotein-cholesterol;

ASCVD = atherosclerotic cardiovascular disease.
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exercise. Although important in the treatment, diet has a rela-
tively small effect in lowering LDL-C in a patient with FH.
Our survey respondents indicated they were more likely to
prescribe a PCSKO9i in patients with HeFH who also had
ASCVD compared to those without ASCVD, however
PCSKOi are also indicated by current guidelines for primary
prevention in HeFH patients who are not at their LDL-C
goal. While it is unclear why in our survey private practice
providers were more likely to prescribe a PCSK9i compared
to academic providers, it is possible the latter more strictly
followed guidelines and/or were more successful in attaining
acceptable LDL-C levels from statin therapy alone. More-
over, physicians are often detailed by pharmaceutical repre-
sentatives on the use of these and other therapies, and there
are often greater restrictions by academic centers on access
to physicians by pharmaceutical representatives.

The pre-authorization process, including its complex and
time-consuming nature, was identified as the most impor-
tant barrier by our survey respondents for prescribing a
PCSK9i. The expense of a PCSK9i was felt to be the next
most important barrier, with other barriers being the fre-
quency of denials from insurance, patients not wanting to
use injectable medications, and difficulty documenting a
clinical diagnosis of HeFH. Barriers to accessing PCSKO9i,
including the pre-authorization process have been signifi-
cant and well-recognized issues by experts since the advent
of these therapies. Baum and colleagues pointed out that
the lack of clear definitions of maximally tolerated statin
therapy and statin intolerance, and even ambiguous defini-
tions for HeFH and clinical ASCVD contributes to provider
and payer inconsistencies when physicians prescribe
PCSKO9i and other non-statin therapies. In a recent review
convened by the American Society for Preventive Cardiol-
ogy, clearer definitions on these aspects were proposed.””
The pre-authorization process for PCSK9i frequently
includes complex paperwork up to 17 pages. While payers
feel this to be necessary to avoid potential overuse of medi-
cations, this can inadvertently undermine the patient-physi-
cian relationship, which includes ensuring access to
therapies the physician deems necessary for the care of the
patient. In a large evaluation of approval and rejection rates
among 51,422 patients receiving PCSK9i prescriptions
among over 5,000 health plans, 47% were approved, with
higher rates in persons aged >65 years, with a history of
ASCVD, prescribed by a CD or other specialist rather than
a PCP, those with statin intolerance who reported long dura-
tion of statin therapy, and who had non-commercial
payers.”” Patients report similar difficulties. Among 1,327
patients surveyed regarding their PCSK9i, 75% found the
drug approval process to be somewhat or very burdensome.
Of those who initiated treatment, 34% had discontinued
treatment by the time of the survey with half taking the
drug for 6 months or less, citing out-of-pocket costs as the
leading reason for discontinuation.”* Other impediments to
insurance authorization include insistence on the patient
failing ezetimibe on top of a statin in achieving adequate
LDL-C reduction, refusing to accept documentation of
statin intolerance, the absence of staff with the needed time
or expertise to work through the authorization process, as
well as the absence of nursing or other staff who can take
the needed time to teach patients on the use of PCSK9i.

Our study has strengths and limitations. While our sur-
vey was the largest provider survey focused on HeFH and
covered all major regions of the US, we did not have demo-
graphic factors such as age, gender, or ethnicity of our sur-
vey respondents. Thus, we cannot be certain our
participants were representative of all PCPs and cardiolo-
gists in the US. More importantly, our survey did not
include (and was not designed to include) lipid specialists
presumed to have greater knowledge of HeFH, such as
endocrinologists. Also, results may differ in cases where a
PCP may have first identified the presence of HeFH, but
then referred the patient to a lipid specialist for further fol-
low-up (7% of PCPs). However, the sample-size makes us
quite confident that the results are very valid, given the rela-
tively narrow confidence intervals. Also, our respondents
indicated they cared for patients with LDL-C > 190 mg/dL
and therefore our sample could be biased towards those
interested in dyslipidemia, although those who self-identi-
fied as lipid specialists were excluded. Finally, potential
respondents were aware they were participating in a survey
on dyslipidemia which could have biased the sample
towards those with an interest caring for such patients.

In summary, our study shows that among those already
on maximally tolerated statin therapy, a PCSK9i followed
by ezetimibe and then diet and exercise were the most pre-
ferred therapies by our survey respondents. Over half of
respondents indicated they already have patients with
HeFH on a PCSK9i and were more likely to prescribe them
in those with compared to without ASCVD. A complicated
and time-consuming process, followed by expense, was the
most important barriers for prescribing a PCSK9i. Cardiolo-
gists were only somewhat more likely to diagnose and treat
HeFH according to guidelines compared to PCPs and to
prescribe and consider a PCSK9i important for such patients.
Those in an urban practice location were less likely to face
difficulty prescribing a PCSK9i. Our results underscore the
importance of better education for both cardiologists and
PCPs on recommended treatment options for patients with
HeFH, as well as guidance to help address key barriers that
continue to make prescription of PCSK9i difficult.
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