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Background—Preceding release of the 2013 American College of Cardiology (ACC)/American Heart Association (AHA) cholesterol
guidelines, prescribers aimed for specific low-density lipoprotein cholesterol (LDL-C) goals in patients with atherosclerotic
cardiovascular disease (ASCVD). The 2013 guidelines changed this focus to treating patients with appropriate statin intensity given
their ASCVD risk. We examined statin use and LDL-C levels before and after the 2013 ACC/AHA guidelines in patients with clinical
ASCVD as defined in the guidelines.

Methods and Results—We conducted a retrospective cohort study of adult commercial and Medicare Advantage health plan
enrollees in the Optum Research Database. Patients had >1 claim with a diagnosis of clinical ASCVD between November 1, 2012
and December 31, 2014 and were continuously enrolled 6 months before (baseline) and 7 months after (follow-up) the first ASCVD
visit. Patients were assigned to monthly cohorts based on ASCVD event month. Statin use and intensity were measured at baseline
and first month of follow-up. LDL-C changes were assessed using ordinary least squares regression. For 90 287 patients, mean
(SD) age was 68 (12) years; 50% were female; and 30% had commercial insurance. Statin use remained consistent before and after
guidelines (32% and 31%, respectively). Of patients receiving statins, high-intensity use increased by 4 percentage points 1 year
after guidelines (P<0.001). Mean LDL-C levels were 2.4 mmol/L (94 mg/dL) both pre- and postguidelines.

Conclusions—Statin use and mean monthly LDL-C before and after the guidelines remained largely unchanged; statin intensity
increased modestly. More effort may be needed to increase guideline understanding and adherence to improve treatment of high-

risk patients. (/ Am Heart Assoc. 2017;6:e004909. DOI: 10.1161/JAHA.116.004909.)
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igh levels of low-density lipoprotein cholesterol (LDL-C)
Hare associated with greater risk of atherosclerotic
cardiovascular disease (ASCVD)." Approximately 85.6 million
people in the United States have at least 1 type of
cardiovascular disease (CVD).? An additional 45 million
people in the United States have either a >7.5% 10-year risk
of a cardiovascular event (33 million) or a >5% to 7.4%
10-year risk of a cardiovascular event (12.8 million).? For
patients at high risk for cardiovascular events or with ASCVD,
statins are considered standard first-line therapy to lower
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LDL-C. The appropriate statin dose is important to effectively
lower LDL-C and therefore reduce the risk of ASCVD and
cardiovascular events; however, not all patients are able to
sufficiently lower their LDL-C levels, even at the maximally
tolerated statin dose.! Approximately 40% of patients are
unable to adequately lower their LDL-C levels despite high-
intensity statin therapy.® For these patients, treatment
regimens may be modified to include a higher statin dose, a
switch to a different statin, or combination therapy with other
lipid-lowering agents such as ezetimibe, bile acid seques-
trants, niacin, or, when appropriate, an inhibitor of proprotein
convertase subtilisin/kexin type 9 (PCSK9).

Preceding the release of the 2013 American College of
Cardiology (ACC)/American Heart Association (AHA) blood
cholesterol guidelines (hereafter referred to as the “2013
guidelines” or simply “guidelines”), LDL-C goals were
<4.1 mmol/L (160 mg/dL) for patients with a single CVD
risk factor, <3.4 mmol/L (130 mg/dL) for patients with 2 or
more risk factors, and <2.6 mmol/L (100 mg/dL) for patients
with known CVD or risk factor equivalent.* The guidelines
were revised in 2013 to recommend moving away from a
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“treating to goal” approach with respect to LDL-C' and
instead focus on treating with the most appropriate statin
intensity based on the patient’s risk. The 4 statin benefit
groups described in the guidelines are (1) patients with
clinical ASCVD, (2) adult patients with LDL-C >4.9 mmol/L
(190 mg/dL), (3) patients aged 40 to 75 years with diabetes
mellitus and LDL-C levels 1.8 to 4.9 mmol/L (70-189 mg/
dL), and (4) patients with an estimated 10-year ASCVD risk
>7.5% and LDL-C levels 1.8 to less than 4.9 mmol/L
(70—189 mg/dL; primary prevention)." With some exceptions
for age and risk, in general, high-intensity statin therapy is
recommended for those in statin benefit groups 1 and 2,
whereas moderate- or high-intensity statin therapy is recom-
mended for most patients in statin benefit group 3. For statin
benefit group 4, the recommendation is to estimate 10-year
ASCVD risk and engage in patient-clinician discussions to
determine an appropriate course of action.® In addition, the
2013 guidelines no longer recommend monitoring LDL-C to
assess achievement of a particular LDL-C goal, but instead
recommend monitoring LDL-C to determine adherence and
anticipated therapeutic response.

Few studies have evaluated real-world data to examine the
degree to which statin prescribing patterns and LDL-C levels
changed following the release of the new guidelines. The
current study is a retrospective analysis of administrative
claims and laboratory data with the objectives of describing
(1) statin use (including intensity) and (2) LDL-C levels 1 year
before to 1 year after the introduction of the 2013 guidelines
in the patient group with highest cardiovascular risk—those
with ASCVD. This analysis provides insight into whether the
updated guidelines have resulted in meaningful changes in
statin use or intensity and corresponding changes in levels of
LDL-C. Additionally, evaluation of the number of LDL-C orders
before and after the 2013 ACC/AHA guidelines were released
may provide insight into whether the guideline changes have
impacted monitoring of LDL-C by clinicians.

Methods

Data Source

This was a retrospective analysis of administrative claims data
from May 1, 2012 through July 31,2015 in the Optum Research
Database. The database includes medical and pharmacy claims
data linked to enrollment information and laboratory data from
a large United States health insurer offering both commercial
and Medicare Advantage health plans. The individuals covered
by these health plans, ~13 million per year, are geographically
diverse across the United States, with the greatest proportion
in the Midwest and South Census regions. The insurer provides
coverage for physician, hospital, and prescription drug ser-
vices. All administrative claims data were de-identified and

compliant with the provisions of the Health Insurance Porta-
bility and Accountability Act of 1996.

Study Design

The index event was the first ASCVD outpatient visit
(physician office, outpatient hospital, or emergency depart-
ment) or inpatient hospitalization during the identification
period of November 1, 2012 through December 31, 2014.
The baseline period was the 180 days immediately
preceding the index event. Study follow-up started on the
index date (the day after the index event) and continued for
210 days. Patients were assigned to a monthly cohort based
on the month of the index event (ie, index month). Cohort
labels corresponded to each month before and after the
November 1, 2013 guideline date. November 2012 was
month —12, October 2013 was month —1, November 2013
was month O (guidelines implementation), December 2013
was month 1, and December 2014 was month 13 (Figure 1).
Patients were included in mutually exclusive subgroups based
on baseline and follow-up statin use (new use vs pre-existing
use vs no use) and statin intensity (high, moderate, or low).

Patient Selection

Patients were adults with clinical ASCVD and >1 LDL-C test
result. Specifically, patients were required to have >1 nondi-
agnostic medical claim with a code in the primary position for a
clinical ASCVD condition or procedure during the identification
period. ASCVD conditions and procedures included acute
coronary syndrome, history of myocardial infarction, stable or
unstable angina, coronary or peripheral artery revasculariza-
tion, peripheral artery disease, ischemic stroke, and transient
ischemic attack. Patients had to be >21 years of age as of the
index date and continuously enrolled in their health plan with
medical and pharmacy benefits from the start of the 180-day
baseline through the end of the 2 10-day follow-up, with >1 valid
LDL-C test result in the laboratory database between days 30
and 210 after the index date. Patients who died during an
inpatient stay before the index date, were pregnant, had actively
treated cancer, or were undergoing lipoprotein apheresis were
excluded from the study. In addition, all patients were required
to have complete enroliment and demographic data.

Study Measures

Study outcomes included statin use and intensity of statin
before and after the 2013 guidelines release, and LDL-C levels.
Statin use during the baseline period and the first month of
follow-up was identified by a pharmacy claim for a statin and
further categorized by statin intensity using the classifications
described in the revised guidelines (Table 1)." The count of
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First
ASCVD Date

May Nov Dec Sep Oct Nov Dec Dec Jan Jul
2012 === 2012 2012 === 2013 2013 2013 2013 === 2014 2015 === 2015

NOV 2012 SEP 2013 OCT 2013\ |/NOV 2013

Cohort ID Cohort ID Cohort ID Cohort ID

< 6 months baseline? fgumﬂfgb
Total 7 months follow-up >

Figure 1. Study design. A total of 26 monthly

cohorts were defined based on the month of the first

qualifying clinical ASCVD visit. *Outcomes collected included past statin use and comorbidities. "Outcomes
collected included overall statin use and high-intensity statin use. “Outcomes collected included low-density
lipoprotein cholesterol (LDL-C) levels and patients achieving LDL-C goal. ASCVD indicates atherosclerotic

cardiovascular disease; ID, identification.

LDL-C results per patient (representing LDL-C orders) and
laboratory results during months 2 to 7 of follow-up were
assessed. Other clinical characteristics assessed included
clinical ASCVD conditions or procedures on the index date.
Demographic characteristics assessed included index month/
year, age, sex, insurance type, and geographical region.

Statistical Analysis

Study variables were analyzed descriptively. Frequencies and
percentages are provided for categorical variables and means,
medians, and SDs are provided for continuous variables.
Ordinary least squares regression was used to assess the

Table 1. Classification of Statin Intensity*

Intensity Drug and Dosage

High-intensity statin Atorvastatin 40 to 80 mg or

Rosuvastatin 20 to 40 mg

Moderate-intensity statin Atorvastatin 10 to 20 mg or

Rosuvastatin 5 to 10 mg or

Simvastatin 20 to 40 mg or

Pravastatin 40 to 80 mg or

Lovastatin 40 mg or

Fluvastatin 40 to 80 mg or

Pitavastatin 2 to 4 mg

Low-intensity statin Simvastatin 10 mg or

Pravastatin 10 to 20 mg or

Lovastatin 20 mg or

Fluvastatin 20 to 40 mg or

Pitavastatin 1 mg

*Based on Stone et al 2013 American College of Cardiology/American Heart
Association guidelines.’

change in mean monthly LDL-C results during follow-up.
Covariates in the model included baseline demographic charac-
teristics.

Results

Patients

A total of 90 287 patients across 26 monthly cohorts were
included in the analysis (Figure 2). Demographic characteris-
tics were similar across each monthly cohort. For the overall
sample, mean (SD) age was 68 (12) years, 50% were male,
30% had commercial insurance, and a little more than one half
(55%) were located in the South (Table 2). Peripheral artery
revascularization was the most common ASCVD procedure
met for study inclusion (Table 2).

Statin Treatment Patterns

Overall statin use declined from 59% at 12 months before the
guidelines release to 47% at 13 months after the guidelines
were released. In total, 55% of patients were using statins in the
12 months before the guidelines release and 49% were using
statins after the guidelines were implemented (P<0.001;
Figure 3). Although statistically different, statin use during
the first month after an ASCVD visit remained relatively
constant before (32%) and after (31%) the new guidelines were
implemented (P<0.001). However, in patients receiving statins,
the use of high-intensity statins increased from 27% before to
31% after the guidelines were implemented (P<0.001).

LDL-C Levels

The mean (SD) number of recorded LDL-C results per
patient (representing LDL-C orders) was 1.2 (0.5) before
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Enrollees with = 1 nondiagnostic
claim for clinical ASCVD between
11/1/2012 and 12/31/2014
N = 1,152,532
¢_ ____________ N Age not = 21 years at index date

Excluded: n = 3,741

Patients remaining:
n=1,148,791

No continuous enroliment with

& ____________ medical and pharmacy benefits
during baseline and follow-up periods

Patients remaining: Excluded: n = 643,947

n = 504,844
No LDL-C result during 27 months

& """""" g after index date
Patients remaining: Excluded: n = 413,116
n=91,728 - —

Evidence of death during index

$ ------------ g ASCVD hospitalization

Excluded: n=0

Patients remaining:
n=91,728

Evidence of pregnancy or major
# """""" »  malignancy during study period

Patients remaining: Excluded: n = 1,259
n = 90,469

Lipoprotein apheresis use
Excluded: n = 100

Patients remaining:
n = 90,369

Invalid demographic, insurance,
or cohort information
Excluded: n = 82

Total Patients :
n =90,287

Figure 2. Patient attrition. ASCVD indicates atherosclerotic
cardiovascular disease; LDL-C, low-density lipoprotein cholesterol.

and 1.2 (0.4) after the guidelines changed. Mean (SD) LDL-
C levels were consistent in the year before and after
release of the guidelines: 2.4 (0.9) mmol/L or 93.0 (33.2)
mg/dL in the —12 to —2 month group; 2.5 (0.9) mmol/L
or 95.7 (34.1) mg/dL in the —1 to 1 month group; and 2.4
(0.9) mmol/L or 94.4 (34.1) mg/dL in the 2 to 13 month
group. Similarly, the percentage of patients who achieved
an LDL-C level <2.6 mmol/L (100 mg/dL) or <1.8 mmol/L
(70 mg/dL) was similar across all month cohorts (Figure 4).
Patients who were not using statins during the study had
significantly higher LDL-C levels (mean, 2.7 mmol/L
[105 mg/dL]) compared with patients who were incident
statin users (mean, 2.2 mmol/L [85 mg/dL]) or continuing
statin users (mean, 2.2 mmol/L [86 mg/dL]; P<0.001).
Patients who were not using statins during the study were
also significantly less likely than those using statins (both
incident and continuing users) to achieve LDL-C levels
<2.6 mmol/L (100 mg/dL) or <1.8 mmol/L (70 mg/dL
[both P<0.001]; Table 3). Patients receiving high-intensity
statins had significantly lower LDL-C levels (mean,
2.0 mmol/L [78 mg/dL]) compared with patients on low-
or moderate-intensity statins (mean, 2.2 mmol/L [86 mg/
dL]; P<0.001) and were significantly more likely to achieve
LDL-C levels <2.6 mmol/L (100 mg/dL) or <1.8 mmol/L
(70 mg/dL; P<0.001; Table 4). Table 5 reports factors that

were (month cohort, male sex, and Medicare insurance) and
were not (age, geographical region) correlated with per-
centage change in LDL-C levels during follow-up.

Discussion

The 2013 ACC/AHA guidelines on managing levels of blood
cholesterol were released in 2013;6 since then, with the
exception of a few recent studies,”® few studies have
examined physician uptake of the 2013 guidelines or how
statin use and LDL-C levels have potentially changed in
response. At the time the guidelines were published, projec-
tions indicated that they would greatly expand the pool of
patients who qualify for statin therapy, thereby increasing the
use of statins.®'® We examined over 90 000 patients before
and after the guidelines release and found that overall statin
use decreased following the release of the guidelines.
Reasons for this decrease are unclear, but a recent study
suggests that there is a gap in physician understanding of the
guidelines, with 52% of providers not having read the
guidelines or a summary of the guidelines and 39% not using
LDL-C as a target of therapy.” This gap exists for both
specialists and nonspecialists.’

Reports following the publication of the 2013 guidelines
also predicted that the new guidelines would lead to a
greater number of patients receiving prescriptions for high-
intensity statins. A recent historical cohort analysis of
~1500 commercially insured patients by Bellows et al
reported a 7% postguidelines increase in high-intensity statin
use among patients with ASCVD.” Similarly, we found a 4
percentage point increase in high-intensity statin use 1 year
after the guidelines among the proportion of ASCVD patients
who received statins postguidelines. These relatively modest
results are surprising given the widespread publicity of the
guidelines, both in the medical and lay press. The reason for
this finding is unclear, but a possibility is that physicians are
not familiar with the 2013 guidelines classification of statin
intensity. Bellows et al found that 71% of practicing
providers surveyed do not understand the definitions of
low-, moderate-, or high-intensity statin therapy, as given in
the 2013 guidelines.” This gap in provider understanding
may be affecting the high-intensity statin levels that we
observed in our study.

Our analysis furthermore demonstrates that LDL-C levels
in patients were similar in the year before and year
following the release of the new guidelines. Mean LDL-C
levels were ~2.4 mmol/L (94 mg/dL) both before and after
publication of the 2013 guidelines. Similarly, the percentage
of patients who achieved an LDL-C level <2.6 mmol/L
(100 mg/dL) or <1.8 mmol/L (70 mg/dL) was similar
across all month cohorts. These data suggest that the
revised guidelines had a modest impact on practice and
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Table 2. Baseline Demographic and Clinical Characteristics Before, During, and Following Release of Guidelines

Month —12 to —2 (N=45 179) Month —1 to 1 (N=8576) Month 2 to 13 (N=36 532) Total (N=90 287)

Age, mean y (SD) 69.2 (11.5) 67.3 (11.7) 67.6 (11.7) 68.4 (11.6)
Male, n (%) 22 857 (50.6) 4256 (49.6) 18 014 (49.3) 45 127 (50.0)
Insurance type, n (%)

Commercial 12 863 (28.5) 2866 (33.4) 11 754 (32.2) 27 483 (30.4)

Medicare advantage 32 316 (71.5) 5710 (66.6) 24 778 (67.8) 62 804 (69.6)
Geographical region, n (%)

Northeast 12 725 (28.2) 2210 (25.8) 8226 (22.5) 23 161 (25.7)

Midwest 5396 (11.9) 915 (10.7) 4240 (11.6) 10 551 (11.7)

South 23 651 (52.4) 4734 (55.2) 21 150 (57.9) 49 535 (54.9)

West 3407 (7.5) 717 (8.4) 2916 (8.0) 7040 (7.8)
Index ASCVD condition, n (%)*

Acute coronary syndrome 2092 (4.6) 455 (5.3) 2020 (5.5) 4567 (5.1)

History of MI 881 (2.0) 228 (2.7) 1054 (2.9) 2163 (2.4)

Stable or unstable angina 5720 (12.7) 1075 (12.5) 4727 (12.9) 11 522 (12.8)

History of coronary revascularization 5445 (12.1) 1089 (12.7) 4444 (12.2) 10 978 (12.2)

Peripheral artery revascularization 26 513 (58.7) 4785 (55.8) 19 960 (54.6) 51 258 (56.8)

Peripheral artery disease 176 (0.4) 35(0.4) 143 (0.4) 354 (0.4)

TIA or stroke 6598 (14.6) 1358 (15.8) 6083 (16.7) 14 039 (15.6)

ASCVD indicates atherosclerotic cardiovascular disease; MI, myocardial infarction; TIA, transient ischemic attack.

*May add up to >100%, as patients could have had multiple conditions on their index date.

real-world LDL-C levels, even in this population of patients
with a higher severity of disease who are recommended to
be prescribed the most intensive therapy. However, we did

observe lower LDL-C levels in patients who used high-
intensity statins, confirming that following the guidelines
results in lower LDL-C.

100%; = Any statin use at baseline

-‘% 90%; === Any statin use during first month post-index
»  80%: = High-intensity statin use at baseline
g 70% === High-intensity statin use during first month post-index
=1
£ 60%] — _
£ 50% — —
o
% 40%;
K Rttt T T i
g 0% ‘M/\/\/\/N—\_
& 10%]

0% T T T T T T T T T T T T T T T T T T T T T T T T T 1

1211109 -8-76-54-3-210123245¢67 8910111213
Month Cohort

Figure 3. Statin treatment patterns. The percentage (%) of patients using any statin (black lines) or high-
intensity statins (red lines) at baseline (solid lines) and during the first month postindex (dashed lines) are
shown. The white area includes month cohorts that occurred before the 2013 American College of
Cardiology (ACC)/American Heart Association (AHA) Guideline changes, and the gray area includes month
cohorts following the changes. Month 0 indicates the release of the ACC/AHA guidelines (November 2013).
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Figure 4. Achievement of LDL-C goals and mean LDL-C levels. The percentage (%) of patients
who achieved an LDL-C level <2.6 mmol/L (100 mg/dL; solid black line) or <1.8 mmol/L
(70 mg/dL; dashed black line) is shown. Mean LDL-C levels (red line) across month cohorts are
also shown. The white area includes month cohorts that occurred before the 2013 American
College of Cardiology (ACC)/American Heart Association (AHA) Guideline changes, and the gray
area includes month cohorts following the changes. LDL-C indicates low-density lipoprotein
cholesterol. Month 0 indicates the release of the ACC/AHA guidelines (November 2013).

Implications for the 2013 ACC/AHA Guidelines

Although the guidelines do not recommend monitoring LDL-C
to assess achievement of a particular LDL-C goal, they do
recommend monitoring LDL-C to determine adherence and
anticipated therapeutic response. There is some evidence that
a majority of practitioners are not conducting follow-up
testing of LDL-C levels.” We found similar rates between the
pre- and postguidelines frequency of LDL tests (1.2 LDL-C
orders per patient in the 2—7 months of follow-up both before
and after the guidelines). It is important to note, however, that
reasons for ordering LDL-C tests cannot be determined from
claims, and therefore we do not know whether physicians
were continuing to order tests to treat to a LDL-C goal or to
follow guideline recommendations. This raises the larger
question of how practitioners are determining treatment
success and how they are determining criteria for increasing
lipid-lowering therapy.'" It is possible that a lack of treatment
goals in the guidelines is leading to confusion and a decreased
focus on reducing levels of atherogenic lipids. This study and

others surveying physician prescribing practices before and
after the guidelines suggests a knowledge gap that may be
limiting statin prescribing changes.” In addition, new lipid-
lowering therapies, such as PCSK9 inhibitors, are currently in
use. Cardiovascular outcomes trials of PCSK9 inhibitors are
expected to complete in the coming year.'>'® If these
outcome studies are positive, it is possible that the guidelines
will be updated. Our data suggest that more intensive and
varied educational efforts will likely be needed in order to help
clinicians adopt and more closely follow future lipid treatment
guidelines. Furthermore, a simplification of the guidelines or
even a return to treatment goals may provide clarity and aid
the clinician in determining appropriate therapy for patients.

An additional challenge with the 2013 guidelines is in
calculating the proposed goal of a 50% reduction in lipid
levels. For an individual patient with hyperlipidemia who has
been undergoing treatment for a few years, laboratory values
may have been recorded by multiple physicians or health
systems. On a population level, baseline LDL-C levels
measured before initiation of statin therapy are required,

Table 3. LDL-C Levels and ASCVD Patients Achieving LDL-C <1.8 mmol/L or <2.6 mmol/L by Statin Use Category (Months 2—7

of Follow-up)
Incident Statin Continuing Statin No Statin
Users (n=5518) Users (n=47 446) Use (n=37 405) P Value
LDL-C, mean mmol/L (SD) 2.2 (0.8) 2.2 (0.8) 2.7 (0.9) <0.001
LDL-C <1.8 mmol/L, n (%) 2163 (39.2) 15 866 (33.4) 6265 (16.7) <0.001
LDL-C <2.6 mmol/L, n (%) 4124 (74.7) 35 863 (75.6) 18 260 (48.8) <0.001

To convert mmol/L to mg/dL, multiply by 38.61. ASCVD indicates atherosclerotic cardiovascular disease; LDL-C, low-density lipoprotein cholesterol.
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Table 4. LDL-C Levels and Patients Achieving LDL-C
<1.8 mmol/L or <2.6 mmol/L by Statin Intensity

High-Intensity | Low/Moderate-

Statin Intensity Statin
(n=8087) (n=20 532) P Value
LDL-C, mean mg/dL (SD) | 2.0 (0.8) 2.2 (0.7) <0.001

LDL-C <1.8 mmol/L, n (%) | 3706 (45.8)
LDL-C <2.6 mmol/L, n (%) | 6759 (83.6)

6770 (33.0) <0.001
15 499 (75.5) | <0.001

To convert mmol/L to mg/dL, multiply by 38.61. ASCVD indicates atherosclerotic
cardiovascular disease; LDL-C, low-density lipoprotein cholesterol.

and it may be difficult to determine when statin therapy is
initiated in patients who change health plans or physicians.
This may have the unintended effect of lowering the emphasis
on LDL-C reduction because of the difficulties of ascertaining
which patients are not at ideal LDL-C levels. Conversely, it is
easier to determine at any given point in time which patients
are at goal using cross-sectional data alone, which may
facilitate implementing programs for patients not achieving
therapeutic goals.

Strengths and Limitations

Our study included LDL-C levels as a measure, allowing us to
explore how these levels differed before and after the release of
the 2013 ACC/AHA guidelines in a large (>90 000 patients)
managed care population. The health plans included in the

Table 5. Ordinary Least Squares Regression of Percentage
Change in LDL-C Levels During Follow-up

Independent Variables Coefficient (95% Cl) P Value
Month cohort (vs —1 to 1)

—12t0 -2 1.3(0.4, 2.3 0.005

21013 —1.7 (-26, —0.7) <0.001
Male sex (vs female) —0.7 (—1.3, -0.2) 0.011
Age (vs 21-44 y)

45 to 64 —0.9 (—2.8, 1.0) 0.374

65 to 75 —0.7 (-2.7, 1.3) 0.513

>76 0.5 (—1.6, 2.5) 0.643
Geographical region (vs Northeast)

Midwest —-0.2(—1.2,0.9) 0.721

South 0.5(-0.2,1.7) 0.134

West —0.6 (—1.8, 0.6) 0.292
Insurance type (vs commercial)

Medicare advantage 1.9 (1.0, 2.8) <0.001

Observations read=90 287, Observations used=43 320. Model F-test: F=20.317,
DF=10, P<0.001. R?=0.005, adjusted R*=0.004. LDL-C indicates low-density lipoprotein
cholesterol.

analysis were discounted fee-for-service plans rather than
capitated or gatekeeper models. They did, however, include a
wide geographical distribution across the United States and
thus provided the ability to generalize results to managed care
populations on a national level. Limitations of our study include
the lack of information on reasons for laboratory tests and
treatment choices. Because of this, we were unable to assess
whether patients were statin intolerant or whether they had
adverse events or contraindications that may have affected
treatment choice. In addition, we did not assess long-term
follow-up of patients. Only the index event was captured for
each patient, and patients could have had other cardiovascular
events or evidence of ASCVD before or after the index date.
Last, the analysis included only the subset of patients with
laboratory results available from outpatient facilities affiliated
with the health plan; however, these results were not expected
to differ from values collected at nonaffiliated vendors. As a
result, the exclusion of patients without an LDL-C result was
not expected to bias the study sample.

Conclusions

This study showed that following the release of the 2013
ACC/AHA guidelines, high-intensity statin treatment mod-
estly increased, but the number of statin prescriptions
overall decreased and mean LDL-C levels remained largely
unchanged. The 2013 guidelines focused on utilizing appro-
priate statin intensity and percentage reduction of LDL-C,
rather than treatment goals, and were predicted to increase
the overall use of statins. Our data suggest that the
guidelines did not significantly alter clinician behavior with
regard to the treatment of hyperlipidemia. Future updates to
clinical treatment guidelines may require more intensive
educational efforts centered on practicing clinicians and a
simplification of, or change in, recommendations set forth in
the guidelines in order to improve physician understanding
and use.
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