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Lower-Intensity Statins Contributing to Gaps
in Care for Patients With Primary Severe
Hypercholesterolemia

Wael E. Eid

, MD; Emma Hatfield Sapp “*/, PharmD; Elijah Flerlage; Joseph R. Nolan “*, PhD

BACKGROUND: Although severe hypercholesterolemia confers a 5-fold increased long-term risk for coronary artery disease,
treatment guidelines may not be fully implemented, leading to underdiagnosis and suboptimal treatment. To further under-
stand the clinical features and gaps in treatment approaches, we analyzed electronic medical record data from a midwestern
US multidisciplinary healthcare system, between 2009 and 2020.

METHODS AND RESULTS: We retrospectively assessed the prevalence, clinical presentation, and treatment characteristics of
individuals currently treated with statin therapy having a low-density lipoprotein cholesterol (LDL-C) value that is either (1) an
actual maximum electronic medical record—documented LDL-C >190 mg/dL (group 1, n=7542) or (2) an estimated pretreat-
ment LDL-C >190 mg/dL (group 2, n=7710). Comorbidities and prescribed lipid-lowering therapies were assessed. Statistical
analyses identified differences among individuals within and between groups. Of records analyzed (=266 282), 7% met the
definition for primary severe hypercholesterolemia. Group 1 had more comorbidities than group 2. More individuals in both
groups were treated by primary care providers (49.8%-53.0%, 32.6%-36.4%) than by specialty providers (4.1%-5.5%, 2.1%—
3.3%). High-intensity lipid-lowering therapy was prescribed less frequently for group 2 than for group 1, but moderate-intensity
statins were prescribed more frequently for group 2 (65%) than for group 1 (52%).

CONCLUSIONS: Two percent of patients in our study population being treated with low- or moderate-intensity statins have an
estimated LDL-C >190 mg/dL (indicating severe hypercholesterolemia), but receive less aggressive treatment than patients
with a maximum measured LDL-C >190 mg/dL.
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olemia (SH) is low-density lipoprotein cholesterol

(LDL-C) =190 mg/dL, regardless of underlying
cause.'"8 Individuals with SH have a 5-fold higher long-
term risk for coronary heart disease and atheroscle-
rotic cardiovascular disease (CVD), compared with
individuals with average LDL-C levels.* Therefore, early
diagnosis and aggressive therapy for SH may signifi-
cantly reduce the clinical and economic burden of
CVD worldwide.? Universal screening for both SH and
familial hypercholesterolemia is the responsibility of all

The diagnostic criterion for severe hypercholester-

primary care providers (PCPs) and relevant specialty
providers.® Managing SH includes modifying risk fac-
tors and treating with multiple lipid-lowering therapies
(LLTs),®> but recommended treatment guidelines are
not universally implemented.®” These guidelines rec-
ommend maximally tolerated statin therapy intensified
with ezetimibe or with a PCSK9-| (proprotein conver-
tase subtilisin/kexin type 9 inhibitor) in adults aged 20
to 75 years who have persistent LDL-C >100 mg/dL
and other risk factors.! Yet there are several treatment
gaps in this population,” including SH underdiagnosis

Correspondence to: Wael E. Eid, MD, St. Elizabeth Physicians Regional Diabetes Center, 1500 James Simpson Jr. Way, Suite 301, Covington, KY 41011.

E-mail: wael.eid@usd.edu

Supplementary Material for this article is available at https://www.ahajournals.org/doi/suppl/10.1161/JAHA.121.020800

For Sources of Funding and Disclosures, see page 9.

© 2021 The Authors. Published on behalf of the American Heart Association, Inc., by Wiley. This is an open access article under the terms of the Creative
Commons Attribution-NonCommercial License, which permits use, distribution and reproduction in any medium, provided the original work is properly cited and

is not used for commercial purposes.
JAHA is available at: www.ahajournals.org/journal/jaha

J Am Heart Assoc. 2021;10:e020800. DOI: 10.1161/JAHA.121.020800


https://orcid.org/0000-0002-9315-6746
mailto:﻿
https://orcid.org/0000-0001-6311-963X
https://orcid.org/0000-0001-6228-1934
mailto:wael.eid@usd.edu
https://www.ahajournals.org/doi/suppl/10.1161/JAHA.121.020800
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
https://www.ahajournals.org/journal/jaha

Eid et al

CLINICAL PERSPECTIVE

What Is New?

e |ower-intensity statins, if used initially in patients
with severe hypercholesterolemia rather than
high-intensity statins, can mask the diagnosis
of severe hypercholesterolemia and can con-
tribute to clinical inertia.

What Are the Clinical Implications?

e Using electronic medical record data to estimate
pretreatment low-density lipoprotein cholesterol
is an easily implementable tool that potentially
can facilitate severe hypercholesterolemia diag-
nosis in primary care and specialty practice.

Nonstandard Abbreviations and Acronyms

LLT lipid-lowering therapy

PCSK9-1 proprotein convertase subtilisin/kexin
type 9 inhibitor
SH severe hypercholesterolemia

and consequent clinical inertia,® because SH can be
masked in patients who are receiving a lower-intensity
LLT (defined as any statin dose lower than atorvastatin
[40 or 80 mg], or rosuvastatin [20 or 40 mg], or sim-
vastatin [80 mg]).! To further understand the clinical
features and treatment gaps for this population, we
analyzed electronic medical record (EMR) data from a
multidisciplinary healthcare system in the US Midwest
to retrospectively assess the prevalence, clinical pre-
sentation, and treatment characteristics of 2 groups
with active statin prescriptions: (1) those whose maxi-
mum EMR-recorded LDL-C was >190 mg/dL (group 1)
and (2) those whose maximum EMR-recorded LDL-C
was <190 mg/dL but >190 mg/dL when estimated
(group 2).!*'* |dentifying gaps in screening and treat-
ment between these 2 groups can reveal the factors
that contribute to SH underdiagnosis and undertreat-
ment, thus reducing atherosclerotic CVD incidence
and improving care."®

METHODS

The data that support the findings of this study are
available from the corresponding author upon reason-
able request.

We conducted a retrospective, records-based,
cross-sectional study using data sets from unique
EMRs of living patients presenting at a US metropolitan
healthcare system. The study was approved by the St.
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Elizabeth Healthcare Institutional Review Board, and a
waiver for informed consent was approved, allowing
for retrospective data abstraction.

Using a dynamic EMR-based clinical decision-
support tool, records of patients who had a clini-
cal encounter for hypercholesterolemia in the St.
Elizabeth Healthcare System between January 1,
2009, and April 30, 2020, were enrolled in a clinical
query using Structured Query Language. The query
identified every record of living inpatients and outpa-
tients who had a documented LDL-C level through-
out the identified date range (Figure 1). We used a
validated formula (last recorded LDL-C multiplied by
1.43)"%7"% to calculate an estimated LDL-C for all indi-
viduals with an active statin prescription and selected
all records showing a recorded or estimated maximum
LDL-C >190 mg/dL. Records were excluded (n=981)
for patients with uncontrolled secondary causes of
dyslipidemia (including significant proteinuria and
significantly uncontrolled hypothyroidism) at any time
during the study time frame (Table 1)'® and for those
not prescribed statins (n=4443). This created 2 sep-
arate groups with an LDL-C >190 mg/dL: those with
an EMR-documented value (group 1, n=7542) and
those with an estimated value (group 2, n=7710).""18
The estimated LDL-C value helped identify possible
SH masked by statin treatment, if the LDL-C recorded
in the EMR was <190 mg/dL. A subgroup analysis
(Table S1) compared groups 1 and 2 with a refer-
ence group that had a maximum LDL-C <130 mg/dL
(whether EMR-documented or estimated) (Figure 1).

Comorbidities in the study population included
coronary artery disease (CAD), type 1 and type 2 di-
abetes mellitus), essential hypertension, congestive
heart failure, and obesity (Table 2). Comorbidities in
the problem list of our EMR are continuously updated
and reviewed by providers and by professional cod-
ers to ensure that the list always reflects the local
population. We also assessed tobacco use and ex-
posure, as well as use of different LLTs (statins, eze-
timibe, and PCSK9-I). Statin intensity was classified
according to the American College of Cardiology/
American Heart Association cholesterol guidelines.!

Statistical Analysis
Data were analyzed using Minitab 18 Statistical
Software.?* Descriptive statistics for each group were
computed either as count (percentage) for categorical
variables or meanzstandard deviation for quantitative
variables (eg, Table 3). For binary categorical variables,
simple group comparisons were made using Z-tests
and confidence intervals (Cls) for proportions; for
quantitative variables, t-tests and 95% Cls were used.
For subgroup analysis and comparison across spe-
cialties and age groups, 95% Cls arising from these
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Total screened for measured LDL-C

289,299
Alive (Included) Deceased (Excluded) Max LDL-C 2190 using actual LDL-C
266,282 (92%) 23,017 (8%) 1,071 (5%)

I C d LDL_C using last LDL-C
l for those on statins

(Recorded in the EMR or
20,676 (7.8%) ’

981 (5%)

‘ Primary severe hypercholesterolemia
(LDL-C 2190)

‘ LDL-C 2190

\ 19,695 (95%) J
Max LDL-C 2190 using actual LDL-C Max LDL-C 2190 using estimated LDL-C ONLY Actual or estimated Max LDL-C < 130
e Mutually exclusive }---- >
9 9 146,963
11,985 (61%) 7,710 (39%)
Current statin prescription Current statin prescription -
Baseline characteristics
EN (Supplementary table 1)
Not using statins Using statins Using statins
(Excluded) (Group 1) (Group 2)
4,443 (37%) 7,542 (63%) 7,710 (100%)

 ——— With NO CO-morbIdmes\
With NO Co-morbidities
2,536 (33%)
1,818 (24%) h
L )

Primary severe
hypercholesterolemia,
..................... > using statins

15,252 (77%)

Figure 1. Distribution of screened population showing patients with an active statin prescription.

LDL-C values were estimated for every individual, using the last LDL-C value on record. Group 1 included those whose actual EMR-
recorded LDL-C was >190 mg/dL. Group 2 included those whose maximum EMR-recorded LDL-C was <190 mg/dL, but whose
estimated LDL-C was >190 mg/dL. EMR indicates electronic medical record; and LDL-C, low-density lipoprotein cholesterol.

models were used to estimate the prevalence of sta- analysis also was conducted to assess the impact of
tin usage in each primary group; nonoverlapping Cls comorbidities (Data S1).

(group 1 versus group 2) for any particular specialty

or age group are indicative of differences between the RESULTS

groups (group 1 versus group 2) for that cohort. Given
the large sample sizes, the minimum distance between A total of 289 299 records were screened. After ex-

Cls can be reasonably interpreted as the lower bound clusions, 15 252 records (5.7%) of patients with ac-
on the amount by which the groups differ. A sensitivity ~ tive statin prescriptions and an LDL-C >190 mg/dL
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Table 1. Distribution of Uncontrolled Secondary Causes
of Dyslipidemia Among Living Patients With Severe
Hypercholesterolemia*

Uncontrolled Uncontrolled
Total Excluded=981 Hypothyroidism* Proteinuria*
Uncontrolled hypothyroidism 765 30
Uncontrolled proteinuria 30 246

*Low-density lipoprotein cholesterol =190 mg/dL.
fThyrotropin >10 pU/mL more than once.
*Urine microalbumin/creatinine ratio >1000 ug/mg more than once.

(EMR-documented or estimated) and no significant
cause for secondary dyslipidemia were used for the
analysis (Figure 1). Table 3 presents clinical and demo-
graphic characteristics for the study population.
Comparing group 1 with group 2, group 1 showed
a higher prevalence of both premature and nonprema-
ture CAD; slightly higher hierarchical condition category
scores; and a higher prevalence of diabetes mellitus,
congestive heart failure, hypertension, and obesity
but a lower body mass index (95% CI for difference,
0.6-2.1; P=0.001), mean blood pressure, systolic blood
pressure, and diastolic blood pressure than group 2.
The most recently measured cholesterol values (total
cholesterol, LDL-C, non-high-density lipoprotein, and
triglycerides) were significantly lower in group 1 than
group 2, and high-density lipoprotein was higher in
group 1 than group 2. Although more patients in group
1 were tested for lipoprotein(a), there were no significant
differences in lipoprotein(a) values between groups.
Although 95% of the total study population had
persistently elevated LDL-C (=100 mg/dL), only 42%

Do Statins Contribute to Gaps in Care?

of group 1 and 25% of group 2 were prescribed a
high-intensity statin (Table 4). High-intensity statins,
ezetimibe, and PCSK9-I were prescribed more fre-
quently in group 1 than in group 2, while moder-
ate- and low-intensity statins were prescribed more
frequently in group 2 than in group 1. Despite this
intensification, the data clearly show LLT was not in-
tensified in either group using either ezetimibe or a
PCSKO-I (Table 4).

Prescribing Patterns Between and Within
Groups, Regardless of the Presence or
Absence of the Identified Comorbidities
PCPs and endocrinologists used high-intensity statins,
ezetimibe, and PCSK9-I more frequently in group
1 than in group 2 (Table 5, Figure 2, Figure S1, and
Tables S2, S3).

There were some similarities where lower-intensity
statins were used more often than high-intensity statins
in both groups (Table 6 and Tables S1, S4, S5). High-
intensity statins and ezetimibe were used more often
in group 1 than in group 2, while moderate-intensity
statins were used more often in group 2 than in group
1 (Table 6 and Tables S1, S4, S5).

Prescribing Patterns Between and Within
Groups, in the Absence of the Identified
Comorbidities

Comparing treatment between groups (Figure 2): PCPs
prescribed moderate- and low-intensity statins more
frequently in group 2 than in group 1. Cardiologists

Table 2. Diagnostic Criteria for Comorbidities in the Study Population

Diagnosis Diagnostic Criteria Reference
CAD Active CAD diagnosis or ICD-10: 120, 121, 122, 123, 124, or 125 on the EMR problem list 19
or having at least 3 instances of CAD appearing as an encounter diagnosis in the past 2 y
or at least 3 CAD claim diagnoses in the last 2 y
Premature CAD CAD occurring before age 55 y in males or 60 y in females 18
Ischemic cerebrovascular stroke Active cerebrovascular stroke diagnosis or ICD-10: 163, 174, or 175 on the EMR problem list 19
Peripheral arterial disease Active peripheral arterial disease diagnosis or ICD-10: 163, 174, or 175 on the EMR problem 19
list
Diabetes mellitus Active diabetes mellitus diagnosis on the EMR problem list 20
or hemoglobin A, 26.5% more than once
or random peripheral blood glucose >200 mg/dL plus hemoglobin A, >6.5%
and no gestational diabetes mellitus
Obesity Active obesity diagnosis on the EMR problem list 21
or most recent body mass index >30 kg/m?
Essential hypertension Active essential hypertension diagnosis on the EMR problem list 22
Congestive heart failure Active congestive heart failure diagnosis on the EMR problem list 23
High-intensity statin Atorvastatin (40 or 80 mg) or rosuvastatin (20 or 40 mg) or simvastatin (80 mg)* 1
Moderate- or low-intensity statin Any statin dose lower than the above-stated statin dose 1

CAD indicates coronary artery disease; EMR, electronic medical record; ICD-10, International Classification of Diseases, Tenth Revision.
*Although the use of simvastatin 80 mg is not recommended by the US Food and Drug Administration because of an increased risk for myopathy, some

patient records still indicated this dose and were included in the analysis.

J Am Heart Assoc. 2021;10:e020800. DOI: 10.1161/JAHA.121.020800
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Table 3. Prevalence, Clinical Features, and Demographics of the Study Population*

Group 1 Group 2 P Value* (for Difference) 95% ClI for Differences
Prevalence, n (%) 7542 (49.45) 7710 (50.55)
Age, y, mean+SD 60.3+12.2 58.1+12.2 <0.001 171025
Men, n (%) 3070 (40.7) 3872 (50.2) <0.001 7910 11.1
Women, n (%) 4472 (59.3) 3838 (49.8)
Comorbidities
Total CAD and CVS, n (%) 1507 (20.0) 1204 (15.6) <0.001 3.2t05.6
Premature CAD, n (%) 488 (6.5) 415 (5.4) 0.004 -0.3t0 1.8
Nonpremature CAD, n (%) 876 (11.6) 614 (8.0) <0.001 2.71t04.6
Hierarchical condition category score 0.48 0.44 <0.001 0.03 t0 0.05
Obesity," n (%) 3300 (43.8) 2943 (38.2) <0.001 4.0to0 7.1
Diabetes mellitus,* type 1 or type 2, n (%) 2046 (27.1) 1770 (23.0) <0.001 2.8105.5
Smoker—current, former, or passive, n (%) 3897 (51.7) 4086 (53.3) 0.055 0.0to 3.1
Congestive heart failure,$ n (%) 369 (4.9) 240 (3.1) <0.001 1.2t02.4
Hypertension,$ n (%) 4264 (56.5) 3448 (44.7) <0.001 10.2 ton 13.4
Mean arterial blood pressure, mm Hg 94.8 95.8 <0.001 0.8to 1.2
Systolic blood pressure, mm Hg 127.9 128.9 <0.001 061013
Diastolic blood pressure, mm Hg 78.8 79.8 <0.001 0.8to 1.2
Most recent cholesterol results (mean), mg/dL
Total cholesterol 206 234 <0.001 26.81029.7
Low-density lipoprotein 125 153 <0.001 26.91t029.4
Serum triglyceride 164 168 0.015 0.8to 7.7
High-density lipoprotein 48.7 48.0 0.005 0.2to 1.1
Non-high-density lipoprotein 157 186 <0.001 27510 30.4
Patients tested for lipoprotein(a), n (%) 130 (1.7) 54 (0.7) <0.001 01to 1.4
Maximum lipoprotein(a) 57 44 0.096 -2.51029.6
Current treatment, n (%)
High-intensity statin (%) 3322 (44.0) 1920 (24.9) <0.001 17.7 t0 20.6
Moderate-intensity statin (%) 3881 (51.5) 5045 (65.4) <0.001 12.4t0 15.5
Low-intensity statin (%) 320 (4.2) 683 (8.9) <0.001 3.8t05.4
Ezetimibe prescription (%) 409 (5.4) 132 (1.7) <0.001 31t04.3
PCSK9-I prescription (%) 93(1.2) 23 (0.3) <0.001 071012

CAD indicates coronary artery disease; CVS, ischemic cerebrovascular stroke; and PCSK9-I, proprotein convertase subtilisin/kexin type 9 inhibitor.
*Descriptive statistics are expressed as averages or counts (percentages), as appropriate: proportions tests for binary categorical data and t-tests for

quantitative data.

fObesity is defined as those with last body mass index >30.
*Diabetes mellitus is defined by having active type 1 or type 2 diabetes mellitus on the EMR problem list, hemoglobin A, >6.5% more than once, or random

blood glucose >200 mg/dL and hemoglobin A, >6.5%.

SHypertension and congestive heart failure are indicated as active on the electronic medical record problem list.
IHigh-intensity statin is defined as atorvastatin (40 or 80 mg) or rosuvastatin (20 or 40 mg) or simvastatin (80 mg).!

showed no difference in the use of statins, ezetimibe,
or PCSK9-I in either group.

In comparing treatment within groups, there was no
difference among PCPs, endocrinologists, and cardi-
ologists in the use of high-, moderate-, or low-intensity
statins (Table 5); however, PCPs and endocrinologists
showed greater use of moderate- compared with high-
intensity statins. There was no difference among PCPs,
endocrinologists, and cardiologists in the use of ezetimibe
or PCSK9-I, although endocrinologists prescribed ezeti-
mibe and PCSK9-| slightly more than PCPs for group 1.

There was no difference in prescribing patterns for
high-, moderate-, or low-intensity statins by age in group
1. However, in group 2, individuals aged <40 years
were treated less frequently with high-intensity statins
and more frequently with moderate-intensity statins,
compared with individuals aged >40 years (Table 6).

We assessed the prevalence of patient visits to PCPs,
endocrinologists, or cardiologists in the absence of any
of the 5 identified comorbidities (Table 6). Although a
large percentage of patients with SH in both groups did
not have established care with a PCP, more patients in
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Table 4. Lipid Treatment Status in Individuals With SH, an Active Statin Prescription, and Persistent LDL-C >100 mg/dL

Group 1: 6781 (47) 326 (5) 3626 (53) 2829 (42) 334 (5) 64 (1)
Group 2: 7710 (53) 745 (10) 5045 (65) 1920 (25) 132 (2) 23 (0.3)
P value <0.001 <0.001 <0.001 <0.001 <0.001
95% Cl for difference* (%) 4-6 10-14 15-18 3-4 0.3-0.9

LDL-C indicates low-density lipoprotein cholesterol; PCSK9-I, proprotein convertase subtilisin/kexin type 9 inhibitor; and SH, severe hypercholesterolemia.

*Two-sample proportions tests/Cls.

group 1 had established PCP or endocrinology care
than patients in group 2. The incidence of cardiology
visits did not differ significantly between groups 1 and 2.
Use of MyChart (electronic health record patient portal)
was slightly higher in group 1, compared with group 2.

Comparing the Study Groups With the
Reference Group

Analysis of the study groups compared with the ref-
erence group (Table S1) showed a subtle increased
prevalence of CVD (CAD and ischemic cerebrovas-
cular stroke) in group 1 compared with group 2, but
a higher prevalence of CVD in both groups, com-
pared with the referent population. Although there
was minimal difference between groups 1 and 2 in
the prevalence of premature CAD, both groups had
a much higher prevalence of CAD than the reference

group.

Prescribing Patterns Between and Within
Groups, With Comorbidities

Two additional sensitivity analyses were performed.
Table S2 and Figure S1 summarize the sensitivity
analysis of prescribing patterns by clinical specialty
for the study population (regardless of comorbidities).
Tables S3 through S5 summarize an additional sensi-
tivity analysis of the study population (clinical features,
demographics, and treatment characteristics), includ-
ing individuals with other comorbidities, but excluding
those with CVD.

DISCUSSION

Management of SH has been reported previously for
our study population® and for the general popula-
tion."”"® Using direct laboratory reports (actual LDL-C
values from EMR data) to identify individuals with SH

Table 5. Prescribing Patterns by Specialty for Patients Without Comorbidities

Primary care
High-intensity statin 28.9-34.6 13.1-18.0 <0.001 12.5 10 20.0
Moderate-intensity statin 59.9-65.8 71.8-77.7 <0.001 7.8t0 161
Low-intensity statin 41-7.0 7.6-11.6 0.001 17t06.5
Ezetimibe 2.2-45 0.3-1.5 <0.001 1.83t0 3.7
PCSK9-I 0.3-14 0.0-0.3 0.008 0.2t01.2
Endocrinology
High-intensity statin 22.4-43.2 7.5-26.1 0.012 3.81030.2
Moderate-intensity statin 50.7-72.3 52.4-76.5 0.681 -12.2t0 18.7
Low-intensity statin 2.0-13.3 9.8-29.6 0.024 1.6t022.8
Ezetimibe 5.9-20.8 0.4-10.5 0.031 0.810 16.9
PCSK9-I 2.0-13.3 0.0-4.4 0.021 0.9to0 11.0
Cardiology
High-intensity statin 13.3-45.5 14.9-41.1 0.941 -18.8 10 20.3
Moderate-intensity statin | 45.1-79.6 44.2-73.0 0.684 -17.0t0 25.9
Low-intensity statin 1.9-24.3 2.4-22.2 0.866 -11.8 to 14.1
Ezetimibe 0.1-15.8 0.0-5.9 0.310 -2.81t08.9
PCSK9-I 0.0-8.7 0.0-5.9 1.000 N/A

N/A indicates not applicable; and PCSK9-I, proprotein convertase subtilisin/kexin type 9 inhibitor.

*Two-sample proportions tests/Cls.

J Am Heart Assoc. 2021;10:e020800. DOI: 10.1161/JAHA.121.020800
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Primary Care
High-intensity statin
Moderate-intensity statin
Low-intensity statin
Ezetimibe

PCSKo-I

Endocrinology

Moderate-intensity statin
Low-intensity statin
Ezetimibe

PCSKo-I

Cardiology

High-intensity statin =

High-intensity statin

Moderate-intensity statin
Low-intensity statin
Ezetimibe

PCSK9-I (not evaluable)

-15 10 -5 0 5 10 15 20 25

Favors group 1

I I I I I I I 1

Favors group 2

Figure 2. Cls (95%) estimating the mean difference in prescribing patterns by clinical specialty (group 2 minus group 1) for

patients without comorbidities.

Solid black horizontal lines represent the Cl for the difference between the groups. The solid black boxes are point estimate for the CI.
PCSK9-I indicates proprotein convertase subtilisin/kexin type 9 inhibitor.

or with familial hypercholesterolemia also has been
suggested previously,?® and database methods?® have
been used to assess the prevalence of SH."'725-28
None of these studies reported adjusting for a treat-
ment effect on LDL-C for individuals who have an active
statin prescription. Our study reveals an additional gap
in SH management: lack of identification of high-risk
individuals attributable to the masking effects of sub-
optimal LLT, representing a lost opportunity to initiate
appropriate and timely treatment in high-risk patients.
When this treatment effect was included, SH preva-
lence increased to nearly 7%, similar to prevalence
figures reported for familial hypercholesterolemia by
Khera et al® and by the Analysis of the National Health
and Nutrition Examination Survey.'® To our knowledge,
this is the first study to compare the clinical character-
istics and treatment patterns of individuals diagnosed
with SH based on an estimated LDL-C and individuals

J Am Heart Assoc. 2021;10:e020800. DOI: 10.1161/JAHA.121.020800

diagnosed based on an actual EMR-documented
LDL-C.

SH Prevalence and Treatment
Characteristics

Although both groups in our study population are at
high-risk for CVD,%'0 they had different clinical charac-
teristics and were managed differently. In comparison
with the reference group (maximum LDL-C <130 mg/
dL), both groups 1 and 2 showed a substantial risk
for atherosclerotic CVD and premature CAD. Group 1
had more comorbidities than group 2. Comorbidities
in both groups are similar to those documented by
studies*®10 in which patients with SH have a higher
burden of CVD and exhibited other CVD risk factors.
Virani et al®® showed that patients with more comor-
bidities are more likely to receive LLT intensification.
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Table 6. Health System Usage and Active LLT
Prescriptions for Groups 1 and 2 Without Comorbidities

Group 1 Group 2
(n=1818) (n=2536)
95% Cls (%)
Previous PCP appointment 49.8-53.0 32.6-36.4
PCP appointment scheduled 5.5-71 2.9-44
Established care with endocrinologist 41-5.5 2.1-3.3
(has seen or will see)
Established care with cardiologist (has | 2.5-3.7 21-3.4
seen or will see)
MyChart enrollment 56.3-59.5 43.8-47.7
Active LLT prescriptions*
High-intensity statin® 29.5-33.8 14.7-17.6
High-intensity by age group
<40 16.4-31.7 4.4-13.5
40-75 30.5-35.2 15.2-18.4
>75 18.5-34.3 10.5-20.4
Moderate-intensity statin 58.8-63.4 70.0-73.6
Moderate-intensity by age group
<40 60.0-76.6 75.0-87.5
40-75 58.0-62.9 69.7-73.6
>75 51.9-69.4 58.6-71.8
Low-intensity statin 5.6-8.0 9.7-12.2
Low-intensity by age group
<40 2.7-11.9 5.8-16.7
40-75 5.2-7.7 9.2-11.9
>75 6.7-18.6 11.3-21.5
Ezetimibe 3.1-4.3 0.8-1.7

LLT indicates lipid-lowering therapies; PCP, primary care provider; and
PCSKO-I, proprotein convertase subtilisin/kexin type 9 inhibitor.

*PCSKO-I prescriptions were too few, and therefore, not statistically
significant.

THigh-intensity statin intensity is defined as atorvastatin (40 or 80 mg) or
rosuvastatin (20 or 40 mg) or simvastatin (80 mg).'

This might explain some of the treatment differences
observed between our groups. Although the rate of
treatment with statins in our study population (77%) is
higher than that reported by the National Health and
Nutrition Examination Survey (47.7%) and reflects other
studies®'® showing that statin use in adults with SH
may be increasing, actual statin use in individuals with
SH from our study (63%) and others (52%-69%)%"2° is
not yet optimal.!

Decreased screening and diagnostic awareness
of SH have been reported.'® In previous surveys, 49%
of providers in training and 53% of those in practice
were unable to correctly identify the 4 statin benefit
groups, including patients with SH,*° and only 29% of
providers in practice knew the definition of low-, mod-
erate-, and high-intensity statin therapy.3® Although
the 30% to 40% use of high-intensity statins in group
1 (in the absence or presence of comorbidities) is simi-
lar to that reported nationally,”'° there may be a failure
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to identify all high-risk patients during routine clinical
care whose current lower-intensity statin treatment
masks an existing LDL-C >190 mg/dL. Not calculat-
ing an estimated LDL-C value to identify patients with
SH may lead to decreased awareness of this high-
risk population and to delayed implementation of
guideline-based therapies."?"3%3! This may partially
explain the observed treatment gap and decreased
lipid control for patients in group 2. Consequently, ev-
idence of clinical inertia®? is reflected in groups 1 and
2 but is more evident in group 2 because medication
was not intensified as recommended by published
clinical guidelines."3 This is consistent with previous
studies showing that the most frequent treatment
intensification response is LLT initiation, rather than
intensification, of already existing therapy.?®

Health System Usage

In the absence of comorbidities, the number of patients
who consulted a cardiologist was small and compara-
ble for both groups 1 and 2, which might explain the
lower prevalence of SH in cardiology practice registries
and the smaller sample of patients in our study seen by
cardiologists. This pattern (a majority of patients with
SH having established PCP care versus specialty care)
is similar to community care provided elsewhere and
might be attributable to reduced awareness among
clinicians of the significance of high LDL-C levels in SH
patients or to infrequent use of coronary heart disease
risk assessment tools.5:15:30:31

Prescribing Patterns
Previous studies have shown an age effect on sta-
tin prescribing.®1%25 Similarly, our data showed that
patients’ age correlated with the use of high- or low-
intensity statins in group 2, but not in group 1. High-
intensity statins were used less frequently in patients
aged <40 years compared with older age groups, and
moderate-intensity statins were used more frequently in
middle-age groups, which is similar to other studies."®
Providers’ prescribing patterns in this study are
consistent with studies showing higher insurance
approval rates for PCSK9-I prescriptions when pre-
scribed by endocrinologists (odds ratio, 1.36; 95%
Cl, 1.15-1.93) or through a specialty pharmacy (odds
ratio, 1.36; 95% ClI, 1.06-1.73).34 It also is consistent
with reports revealing a knowledge gap in guideline
recommendations between internal/family medicine
providers (39%) and cardiology/endocrinology provid-
ers (67%).” Our results showed less aggressive LLT use
by all providers for patients in group 2 compared with
group 1, indicating reduced awareness regarding the
significance of estimated LDL-C values.
Undertreatment of patients with SH has been
reported previously."”® This study illustrates a
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double-treatment paradox in which 2 groups at high-
risk for CVD were undertreated, with undertreatment
occurring more frequently in one group than the other,
reflecting a general assumption of, “You cannot man-
age what you don’t measure. You manage what you
know and measure.”336

Study Limitations

We did not assess patients’ LLT adherence and have
described treatments recorded in the EMR as “active
prescriptions” but could not determine if suboptimal
management was attributable to patient preference,
including statin intolerance. This approach might im-
perfectly estimate adjusted LDL-C values, given the
heterogeneity in drug selection, dosing, response,
familial hypercholesterolemia mutation status, and
variability across baseline LDL-C levels.® However, in
a study by Bucholz et al,'® varying the LDL-C multi-
plier for statin therapy based on whether a lower- or
higher-intensity LLT was used did not significantly
affect the sensitivity analysis. In addition, some LDL
samples might have been from nonfasting patients,
which would increase the estimated LDL-C value and
lead to an overestimated prevalence. At least one
study suggests that routine nonfasting lipid meas-
urements might facilitate atherosclerotic CVD risk
screening and treatment, including consideration of
when to initiate statin therapy.®” We used only one
LDL-C >190 mg/dL measurement (either actual maxi-
mum EMR-documented or estimated pretreatment) in
our analysis. Although there may be some concerns
about spurious laboratory results with a single value
measurement, we excluded obvious common sec-
ondary causes of dyslipidemia and the total preva-
lence of those with SH-matched nationally reported
data.3® Lack of evidence of a difference in the use of
LLT by cardiologists or endocrinologists in group 1 or
2 (in the absence of comorbidities) likely reflects the
limited power to do such analysis, since a difference in
LLT use was present when tested for the entire study
population (Table S1). We did not include family history
of premature CAD in our analysis which, if present,
might indicate familial hypercholesterolemia and con-
sequently affect treatment characteristics.

In conclusion, calculating an estimated LDL-C value
revealed an additional 3% of the study population at our
midwestern US regional health system to have undiag-
nosed primary SH. This demonstrates that SH can be
masked in patients receiving statin treatment and un-
derdiagnosed if an estimated LDL-C value is not calcu-
lated. Although this population has a higher CVD risk
than the general population, treatment is not adequately
optimized compared with guideline-approved treatment
for individuals who have an actual EMR-documented
LDL-C measurement. Further studies can assess the
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validity of considering incorporating estimated LDL-C
values in the EMR of patients using statins to properly
diagnose SH and to treat this high-risk population.
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Data S1.

Sensitivity analyses of prescribing patterns by clinical specialty for each group were performed

for the study population, regardless of comorbidities (Table S2 and Figure S1):

Comparing prescribing patterns between groups 1 and 2
e PCPs and endocrinologists prescribed high-intensity statins, ezetimibe, and PCSK9-1 more
frequently in group 1 than in group 2, and moderate- and low-intensity statins more
frequently in group 2 than in group 1 (similar to those with no comorbidities).
e Cardiologists showed the same prescribing patterns for high-intensity statins and ezetimibe,
but not for PCSK9-I, largely due to the small sample size for this group (Table S2).
Comparing prescribing patterns within groups 1 and 2
e Both groups:
o Endocrinologists prescribed more high-intensity statins than PCPs.
o PCPs prescribed more moderate-intensity statins than endocrinologists.
o PCPs showed greater use of moderate- compared with high-intensity statins.
o This is the same pattern as that identified for the total population after exclusion of
those with CVD comorbidity.
e Groupl
o PCPs showed greater use of moderate-intensity statins and endocrinologists showed
greater use of high-intensity statins.
o Endocrinologists prescribed ezetimibe and PCSK9-I more than PCPs.

e Group?2



o PCPs, cardiologists, and endocrinologists showed greater use of moderate- compared
with high-intensity statins. This is the same pattern as that identified for the total

population after exclusion of those with CVD comorbidity.

A sensitivity analysis of clinical features, demographics, and treatment characteristics
also was conducted for the study population in the presence of the other identified comorbidities,

but excluding those with CVD (tables S3, S4, S5).

Comparing prescribing patterns between groups 1 and 2

e PCPs and endocrinologists prescribed high-intensity statins, ezetimibe, and PCSK9-1 more
frequently in group 1 than in group 2 (similar to those with no comorbidities).

e PCPs and endocrinologists prescribed moderate- and low-intensity statins more frequently in
group 2 than in group 1.

e Cardiologists showed the same prescribing pattern for high-intensity statins and ezetimibe,
but not for PCSK9-I (largely due to the small sample size for this group) (Table S5).

Comparing prescribing patterns within groups 1 and 2

e Both groups
o Endocrinologists prescribed more high-intensity statins than PCPs.
o PCPs prescribed more moderate-intensity statins than endocrinologists.
o PCPs showed greater use of moderate- compared with high-intensity statins
o This is the same pattern as that identified for the total population with all identified

comorbidities.

e Groupl



o Endocrinologists prescribed ezetimibe and PCSK9-1 slightly more than PCPs for group 1.
e Group?2
o PCPs, cardiologists, and endocrinologists showed greater use of moderate- compared
with high-intensity statins in group 2. This is the same pattern as that identified for the

total population with all identified comorbidities.

There was no difference in prescribing patterns for high-, moderate-, or low-intensity
statins by age in group 2. However, in group 1, individuals younger than 40 years or older than
75 years were treated less frequently with high-intensity statins, compared with the middle age

group (Table S4).

Although more patients were seen by PCPs in general (Table S4) than in the absence of
all identified comorbidities (Table 5), we observed the same health system usage: more patients
in group 1 had established PCP or endocrinology care, and to some extent cardiology care, than
patients in group 2. This might be due to the higher rate of comorbidities in group 1 than in

group 2 (Table S3).



Table S1. Prevalence, Clinical Features, and Demographics of Groups 1 and 2 Compared with the Reference Group”

Reference
Group 1 Group 2 Group
95% CI 95% CI
(Actual LDL- (Estimated Actual or 95% CI
of differences of differences
C=>190 LDL-C >190 Estimated of differences
(Group 1 - (Group 2 -
mg/dL) mg/dL) LDL-C <130 (Group 1 - Group 3)
Group 2) Group 3)
Prevalence (n,%) 11985 (7.2%) 7710 (4.6%) 146963 (88.2%)
Age (mean, yrs.) 59.8 58.1 51.9
1.3-2.0" 7.6-8.2"" 5.9-6.5™
SD 13.4 12.3 18.7
Males (n, %) 4663 (38.9%) 3872 (50.2%) 68051 (46.3%)
10.0-12.7%"* 6.5-8.3%" 2.8-5.1%"

Females (n, %) 7322 (61.1%) 3838 (49.8%) 78903 (53.7%)
Comorbidities (n, %)
Total CAD and CVS 1998 (16.7%) 1204 (15.6%) 16440 (11.2%) 0.0-2.1%" 4.8-6.2%" 3.6-5.3%"
Premature CAD 590 (4.9%) 415 (5.4%) 2481 (1.7%) -0.1-1.1% 2.8-3.6%" 3.2-4.2%"
Non-premature CAD 1230 (10.3%) 614 (8.0%) 12518 (8.5%) 1.5-3.1%" 1.2-2.3%" -0.1-1.2%
Hierarchical Condition Category (HCC) score 0.48 0.44 0.42 0.03-0.05™ 0.05-0.06™ 0.01-0.03"*
Obesity® 4801 (40.1%) 2943 (38.2%) 49719 (33.8%) 0.5-3.3%" 5.3-7.1%" 3.2-5.5%"
Diabetes? (T1 or T2) 2739 (22.9%) 1770 (23.0%) 24422 (16.6%) -1.1-1.3% 5.5-7.0%"" 5.4-73%"




Smoker (current, former or passive) 5966 (50.4%) 4086 (53.3%) 63174 (44.2%) 1.5-4.4%" 5.2-7.1%" 7.9-10.2%"
Congestive heart failure® 518 (4.3%) 240 (3.1%) 5203 (3.5%) 0.7-1.7%" 0.4-1.2%" 0.0-0.8%"
11.1-

Hypertensi0n§ 6039 (50.4%) 3448 (44.7%) 47670 (32.4%) 4.2-7.1%" 17.0-18.9%"

13.4%"
Mean arterial blood pressure (mm Hg) 94.6 95.8 92.1 1.0-1.4™ 2.4-2.7" 3.6-3.9™
Systolic blood pressure (mm Hg) 127.7 128.9 124.1 0.9-1.5™ 3.4-3.8" 4.5-5.0"
Diastolic blood pressure (mm Hg) 78.7 79.8 76.6 1.0-1.4™ 2.0-2.2™ 3.1-3.4™
Most recent cholesterol results (mean) (mg/dL)
Total cholesterol 223 234 161 9.7-12.2" 61.2-63.4™ 72.7-73.9""
Low-density lipoprotein 141 153 86 11.0-13.0™ 54.5-56.4" 67.1-67.8™
Serum triglyceride 166 168 120 -0.9-5.2 44.1-48.3™ 46.1-50.7""
High-density lipoprotein 49 48 51 0.9-1.7* 1.8-2.3" 3.1-3.7"
Non-high-density lipoprotein 174 186 110 11.1-13.5™ 63.3-65.5" 76.1-77.3"
Pationts tested for LP(a) (n,%) 182 (1.5%) 54(0.7%) 829 (0.6%) 05-1.1%" 0.7-12° 20.1-03%
Max LP(a) (mg/dL) 57 44 37 16277 9329.8" 5.1-18.0
Current treatment (n, %)

17.0-

High-intensity statin| 3322 (27.7%) 1920 (24.9%) 10136 (6.9%) 1.6-4.1%" 20.0-21.6%""

19.0%"
Moderate-intensity statin 3881 (32.4%) 5045 (65.4%) 18851 (12.8%) 31.7-34.4%"" 18.7-20.4%"" 51.5-




53.7%""

Low-intensity statin 320 (2.7%) 683 (8.9%) 2383 (1.6%) 5.5-6.9%"" 0.7-1.3%" 6.6-7.9%""
ezetimibe 732 (6.1%) 132 (1.7%) 1415 (1.0%) 3.9-4.9%" 4.7-5.6%"" 0.5-1.0%""
PCSK9-1 250 (2.1%) 23 (0.3%) 84 (0.1%) 1.5-2.1%" 1.8-2.3%" 0.1-0.4%""

* Descriptive statistics are expressed as averages or counts (percentages), as appropriate: T-tests for quantitative data; proportions tests for binary categorical data.

T Obesity is defined as those with last body mass index > 30.

! Diabetes is defined by having active type 1 or type 2 diabetes mellitus on the electronic medical record problem list, or having a hemoglobin Alc > 6.5% more than onc

random blood glucose > 200 mg/dL and a hemoglobin Alc > 6.5%.

§ Hypertension and congestive heart failure are indicated as active on the electronic medical record problem list.

I High-intensity statin is defined as atorvastatin (40 mg or 80 mg) or rosuvastatin (20 mg or 40 mg).!

#0.001 < P<0.05
** P <0.001

Abbreviations: LDL-C, low-density lipoprotein cholesterol; Lp(a), lipoprotein a; PCSK9-1, proprotein convertase subtilisin/kexin type 9 inhibitor.



Table S2. Prescribing Patterns by Specialty.

P value * 95% CI *
Group 1 Group 2
of differences of differences
Primary care
High-intensity statin 43.3-45.9% 23.7-26.3% <0.001 17.8-21.4%
Moderate-intensity
50.3-52.9% 65.6-68.4% <0.001 13.4-17.3%
statin
Low-intensity statin 3.2-4.2% 7.1-8.7% <0.001 3.2-5.1%
ezetimibe 4.7-5.9% 1.2-2.0% <0.001 3.0-4.4%
PCSK9-1 1.1-1.7% 0.2-0.6% <0.001 0.6-1.3%
Endocrinology
High-intensity statin 52.8-59.1% 27.8-35.3% <0.001 19.7-29.3%
Moderate-intensity
37.5-43.8% 54.8-62.7% <0.001 13.2-23.1%
statin
Low-intensity statin 2.3-4.6% 7.0-11.6% <0.001 3.2-8.3%
ezetimibe 8.0-11.9% 1.7-4.5% <0.001 4.7-9.2%
PCSK9-1 3.9-6.8% 0.3-1.9% <0.001 2.8-5.9%
Cardiology
High-intensity statin 47.6-57.6% 29.8-43.1% <0.001 8.3-24.5%
Moderate-intensity
38.9-48.9% 48.0-61.7% 0.009 2.8-19.3%
statin
Low-intensity statin 1.9-5.8% 4.0-11.2% 0.080 -0.4-7.3%
ezetimibe 7.1-13.2% 1.0-6.0% <0.001 3.4-10.7%
PCSK9-1 1.6-5.2% 0.3-4.0% 0.166 -0.7-3.9%

* Two-sample proportions tests / confidence intervals.

Abbreviation: PCSK9-I, proprotein convertase subtilisin/kexin type 9 inhibitor.



Table S3. Prescribing Patterns by Specialty for Patients without Cardiovascular Disease

Group 1 Group 2 P value* 95% CI*

95% CI 95% CI of differences of differences
Primary care
High-intensity statin 38.3-41.2% 19.9-22.5% <0.001 16.7-20.5%
Moderate-intensity statin 54.7-57.6% 68.7-71.6% <0.001 11.9-16.1%
Low-intensity statin 3.5-4.6% 7.6-9.4% <0.001 3.4-5.5%
ezetimibe 3.4-4.5% 0.9-1.6% <0.001 2.1-3.4%
PCSK9-1 0.4-0.8% 0.0-0.3% 0.001 0.2-0.7%
Endocrinology
High-intensity statin 47.5-54.9% 25.8-33.7% <0.001 16.3-26.9%
Moderate-intensity statin 40.6-47.9% 55.9-64.3% <0.001 10.4-21.4%
Low-intensity statin 3.0-6.1% 7.2-12.3% 0.001 2.2-8.0%
ezetimibe 5.0-8.8% 1.2-3.9% <0.001 2.3-6.7%
PCSK9-1 1.5-3.9% 0.0-1.0% <0.001 1.1-3.5%
Cardiology
High-intensity statin 37.8-48.2% 21.0-32.0% <0.001 9.3-24.1%
Moderate-intensity statin 47.6-58.1% 57.8-69.7% 0.007 3.2-18.7%
Low-intensity statin 2.3-6.7% 5.3-12.4% 0.034 0.3-8.2%
ezetimibe 3.6-8.7% 0.6-4.4% 0.009 1.0-6.8%
PCSKO9-I 0.6-3.6% 0.1-2.7% 0.298 -0.8%-2.6%

* Two-sample proportions tests / confidence intervals.
Abbreviation: PCSK9-I, proprotein convertase subtilisin/kexin type 9 inhibitor.



Table S4. Prevalence, Clinical Features, and Demographics of the Study Population Excluding those with Cardiovascular

Disease
|

P value * 95% CI *
Group 1 Group 2
of differences of differences

Prevalence (%)

6035 (48.12%)

6506 (51.88%)

Age (Mean = SD) 58.8+12.0 57.1+12.0 <0.001 1.2-2.1
Males (%) 2398 (39.7%) 3174 (48.8%)

Females (%) 3637 (60.3%) 3332 (51.2%) <0.001 73-10-8%
Comorbidities

Total CAD and CVS (%) 0 0 NA NA
Premature CAD (%) 0 0 NA NA
Non-premature CAD (%) 0 0 NA NA
Hierarchical Condition Category (HCC) 0.43 0.40 <0.001 0.02-0.04
ObesityT (%) 2621 (43.4%) 2514 (38.6%) <0.001 3.1-6.5%
Diabetes’ type 1 or type 2 (%) 1399 (23.2%) 1404 (21.6%) <0.001 0.1-3.1%
Smoker- current, former or passive (%) 2909 (48.3%) 3250 (50.2%) 0.029 0.2-3.7%
Congestive heart failure® (%) 119 (2.0%) 93 (1.4%) 0.019 0.1-1.0%
Hypertension§ (%) 3093 (51.3%) 2724 (41.9%) <0.001 7.6-11.1%
Mean arterial blood pressure (mmHg) 94.9 95.9 <0.001 0.7-1.2
Systolic blood pressure (mmHg) 127.6 128.7 <0.001 0.8-1.5
Diastolic blood pressure (mmHg) 79.1 80.0 <0.001 0.7-1.1
Most recent cholesterol results (mean) (mg/dL)

Total cholesterol 210 235 <0.001 23.4-26.6
Low-density lipoprotein 129 154 <0.001 23.4-26.1
Serum triglyceride 162 167 0.005 1.6-9.2
High-density lipoprotein 49.4 48.7 0.006 0.2-1.2
Non-high-density lipoprotein 161 186 <0.001 24.2-273
Patients tested for lipoprotein(a) 81 (1.3%) 42 (0.6%) <0.001 0.3-1.0%
Maximum lipoprotein(a) 49 44 0.643 -14.0-22.6
Current treatment

High-intensity statin I (%) 2352 (39.0%) 1336 (20.5%) <0.001 16.8-20.0%
Moderate-intensity statin (%) 3385 (56.1%) 4490 (69.0%) <0.001 11.2-14.6%
Low-intensity statin (%) 281 (4.7%) 626 (9.6%) <0.001 4.1-5.9%
Ezetimibe prescription (%) 245 (4.1%) 82 (1.3%) <0.001 2.2-3.4%
PCSKO9-I prescription (%) 30 (0.5%) 8 (0.1%) <0.001 0.2-0.6%

* Descriptive statistics are expressed as averages or counts (percentages), as appropriate: T-tests for quantitative data; proportions tests for binar
p p g p g pprop: q prop: y

categorical data.

t Obesity is defined as those with last body mass index 230.



i Diabetes is defined by having active diabetes mellitus on the electronic medical record problem list, hemoglobin Alc > 6.5% more than once, or
random blood glucose > 200 mg/dl and hemoglobin Alc > 6.5%.

§ Hypertension and congestive heart failure are indicated as active on the electronic medical record problem list.

I High-intensity statin is defined as atorvastatin (40 mg or 80 mg) or rosuvastatin (20 mg or 40 mg) or simvastatin (80 mg).!
Abbreviations: CAD, coronary artery disease; CVS, ischemic cerebrovascular stroke; PCSK9-I, proprotein convertase subtilisin/kexin type 9 inhibitor.



Table S5. Health System Usage and Active LLT" Prescriptions for Groups 1 and 2 without Cardiovascular

Disease
Group 1 Group 2
n=6035 n=6506
95% Confidence Intervals (%)
Previous PCP appointment 74.8-77.0% 56.3-58.8%
PCP appointment scheduled 15.3-17.2% 8.0-9.3%
Established care with endocrinologist (has seen or will see) 11.3-12.9% 7.6-8.9%
Established care with cardiologist (has seen or will see) 5.4-6.6% 3.6-4.5%
MyChart enrollment 68.2-70.6% 56.2-58.6%
Active LLT prescriptions™
High-intensity statin® 37.7-40.2% 19.6-21.5%
Hidh-intensity by ade arou <40 27.8-37.4% 13.3-20.0%
g y by age group 40-75 38.8-41.5% 19.9-22.0%
>75 27.7-36.2% 16.4-24.0%
Moderate-intensity statin 54.8-57.3% 67.9-70.1%
Moderate-intensity by age grou <40 57.6-67.5% 70.5-78.3%
Y by age group 40-75 53.8-56.6% 67.7-70.1%
>75 55.7-64.4% 59.6-68.8%
Low-intensity statin 4.1-5.2% 8.9-10.4%
Low-intensity by age grou <40 2.6-6.9% 6.7-11.9%
y by age group 40-75 3.9-5.0% 8.6-10.1%
>75 4.9-9.6% 10.9-17.7%
ezetimibe 3.6-4.6% 1.0-1.6%

" LLT: lipid-lowering therapies.

T PCSKY-I (proprotein convertase subtilisin/kexin type 9 inhibitor) prescriptions were too few; therefore, not statistically

significant.

t High-intensity statin intensity is defined as atorvastatin (40 mg or 80 mg) or rosuvastatin (20 mg or 40 mg) or

simvastatin (80 mg).!

Abbreviations: CVD, cerebrovascular disease; PCP, primary care provider; LLT, lipid-lowering therapy.



Figure S1. Confidence intervals (95%o) estimating the mean difference in prescribing patterns t
specialty (group 2 minus group 1).
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PCSKO9-I indicates proprotein convertase subtilisin/kexin type 9 inhibitor.



