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Background: Routine monitoring of low-density lipoprotein cholesterol (LDL-C) identifies patients who may benefit from modifying
lipid-lowering therapies (LLT). However, the extent to which LDL-C testing is occurring in clinical practice is unclear, specifically
among patients hospitalized for a myocardial infarction (MI).

Methods: Using US commercial claims data, we identified patients with an incident MI hospitalization between 01/01/2008-03/31/2019.
LDL-C testing was assessed in the year before admission (pre-MI) and the year after discharge (post-MI). Changes in LDL-C testing were
evaluated using a Poisson model fit to pre-MI rates and extrapolated to the post-MI period. We predicted LDL-C testing rates if no MI had
occurred (ie, based on pre-MI trends) and estimated rate differences and ratios (contrasting observed vs predicted rates).

Results: Overall, 389,367 patients were hospitalized for their first MI during the study period. In the month following discharge, 9%
received LDL-C testing, increasing to 27% at 3 months and 52% at 12 months. Mean rates (tests per 1000 patients per month) in the
pre- and post-MI periods were 51.9 (95% CI: 51.7, 52.1) and 84.4 (95% CI: 84.1, 84.6), respectively. Over 12 months post-MI,
observed rates were higher than predicted rates; the maximum rate difference was 66 tests per 1000 patients in month 2 (rate ratio 2.2),
stabilizing at a difference of 15-20 (ratio 1.2-1.3) for months 6—12.

Conclusion: Although LDL-C testing increased following MI hospitalization, rates remained lower than recommended by clinical
guidelines. This highlights a potential gap in care, where increased LDL-C testing after MI may provide opportunities for LLT
modification and decrease risk of subsequent cardiovascular events.

Keywords: low-density lipoprotein cholesterol, myocardial infarction, statin, ezetimibe, proprotein convertase subtilisin/kexin type 9
inhibitors

Introduction
Elevated levels of low-density lipoprotein cholesterol (LDL-C) play a central role in the development of atherosclerotic
cardiovascular disease (ASCVD). Use of lipid-lowering therapies (LLT) has proven efficacy for decreasing LDL-C and
the risk of ASCVD-related events.' > Common LLT regimens include the use of statins (of varying intensities) or statins
plus ezetimibe (or other non-statin LLT), with the latter generally prescribed to achieve further LDL-C reductions
compared to statins alone.*> Proprotein convertase subtilisin/kexin type 9 inhibitors (PCSK9i), in particular, are a class
of non-statin LLT comprising monoclonal antibodies that function to block the PCSK9 protein, and, in clinical trials,
adding PCSKJYi to a statin led to greater lowering of LDL-C than statin monotherapy and reduced the risks of myocardial
infarction (MI), ischemic stroke (IS), and other ASCVD events.®” However, identifying the most appropriate LLT for
a patient is contingent upon routine monitoring of LDL-C levels.

Cholesterol treatment guidelines recommend lipid measurement 4 to 12 weeks following statin initiation or dose
adjustment, with follow-up testing every 3 to 12 months thereafter to assess therapeutic adherence and response.**
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However, prior research suggests that the frequency of LDL-C testing may be suboptimal in populations who might
benefit most from treatment. A previous study reported gradual declines in LDL-C testing rates among patients initiating
LLT during 2008-2016, including patients at very high cardiovascular risk (ie, prior hospitalizations for MI or IS) who
had lower rates of LDL-C testing than more general populations initiating statins or ezetimibe.® Another study found
lower than expected rates of LDL-C testing and high-intensity statin use for patients discharged from a MI hospitalization
in 2007-2009.” Only 21% of patients were discharged on a high-intensity statin, fewer than half received an LDL-C test
within 90 days of discharge, and by one year, high-intensity statin use had decreased to 14%.

In this study, we sought to characterize real-world use of LDL-C testing using a large commercial healthcare
insurance claims database, focusing on US adults hospitalized for incident MI. This population is at high risk for
secondary ASCVD events and most likely to benefit from intensifying or modifying LLT regimens (vs individuals using
LLT for primary ASCVD prevention).*'® To understand the impact of a MI hospitalization on rates of LDL-C testing, we
employed a modeling approach that estimated the expected rates of LDL-C testing (had no MI occurred in this
population) for comparison with observed rates. While we expected LDL-C testing rates to increase after a MI
hospitalization (as patients are started on high-intensity statins or non-statins are added), it is not known if increased
testing is as frequent as clinical guidelines recommend, or in which subgroups or for how long patients undergo close
LDL-C monitoring. More intensive testing in high-risk populations could help better assess ASCVD risk and provide
opportunities for further therapeutic intervention.

Methods
Study Population

The study cohort was drawn from the MarketScan®™ Commercial Claims and Encounters and Medicare Supplemental
administrative health insurance claims databases (IBM Corp.). The MarketScan® database captures health-care claims
data in the US for privately insured individuals (aged <65 years) and individuals with Medicare Supplemental insurance
(aged >65 years). Data were available on inpatient and outpatient diagnoses, procedures, and medications, which were
identified using codes from the International Classification of Diseases, Clinical Modification, 9th and 10th Revision
(incorporating changes from ICD-9-CM to ICD-10-CM), Healthcare Common Procedure Coding System (HCPCS),
Current Procedural Terminology (CPT), and National Drug Codes (NDC). We used MarketScan® data from 01/01/2007
to 03/31/2020, limited to nearly 1.9 million patients who had >1 claim with any ICD diagnosis code for MI.

Patients were eligible for the study cohort at the time of their first recorded MI hospitalization occurring between 01/
01/2008 (to allow one year of lookback) and 03/31/2019 (for one year of follow-up). Incident MI hospitalizations were
identified by inpatient claims with ICD-9 410.xx (excluding 410.x2) or ICD-10 121.xx, 122.x. Patients were required to
be continuously enrolled in MarketScan® for the one year leading up to the MI hospitalization, aged >20 years on the
date of admission, and discharged alive to the community (excluded if died during hospitalization or transferred to
another facility). Baseline covariates were identified in the one year prior to the MI and consisted of demographics (age,
sex, geographic region, type of insurance), medication use (statins, ezetimibe, PCSK9i), and a variety of comorbidities.
These included chronic kidney disease, heart failure, diabetes, cancer, hypertension, dyslipidemia (including hypercho-
lesterolemia), muscle events (rhabdomyolysis/myositis), pancreatitis, obesity, chronic obstructive pulmonary disease
(COPD), asthma, cognitive impairment (dementia, Alzheimer’s disease, Pick’s disease, memory loss, amnesia, reactive
confusion, psychotic disorders, intellectual disabilities, delirium, concussion), and indicators of frailty (oxygen use,
wheelchair, hospital bed, rehabilitation services, and difficulty walking). We also assessed other ASCVD diagnoses,
including IS, aneurysm, carotid/vertebral/basilar stenosis, carotid endarterectomy, cerebrovascular disease, coronary
atherosclerosis/angina, coronary artery bypass grafting/percutaneous coronary intervention, carotid/vertebral/basilar
stenting, endovascular stent graft, peripheral vascular disease, peripheral artery disease, transient ischemic attack, and
unstable angina.

LDL-C testing was assessed in the year before MI hospitalization admission (pre-MI period) and for up to one year
after MI hospitalization discharge (post-MI period), until the earlier of insurance plan disenrollment or end of one year.
LDL-C test dates were identified using CPT codes (80061, 83721, 82465, 3011F, 3278F) and HCPCS codes (G8593,
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G8595, G8597, G8893, G880, G8725, G8767) associated with inpatient or outpatient claims. In a secondary analysis,
we identified subsequent MI hospitalizations during the year of follow-up from the first M1, defined as a second inpatient
claim for MI occurring >2 days following discharge from the first MI hospitalization. Follow-up for LDL-C testing was
extended in this subgroup for up to one year after discharge from the second hospitalization (with censoring for
disenrollment or end of data).

Statistical Analysis

We evaluated the distribution of all covariates in the year leading up to the MI hospitalization, and for medications we
also assessed prescription fills in the 30 days following hospitalization and during the remainder of the year. In the post-
MI period, the time to first LDL-C test was estimated using a Kaplan—Meier estimator of the survival function that
accounted for censoring due to disenrollment. Throughout the study period, LDL-C testing rates were estimated by fitting
an over-dispersed Poisson model to the number of tests per 30-day interval, with intervals defined relative to the MI
hospitalization event (ie, 12 intervals in the pre-MI period, 12 intervals in the post-MI period).

In the primary analysis, we sought to estimate counterfactual rates of LDL-C testing if the MI had not occurred. To do
this, we fit a Poisson model to the pre-MI period and extrapolated the model to the post-MI period, accounting for
person-time and seasonality. For the model fit, we excluded data from the 12th pre-MI interval (30 days immediately
prior to MI) as the observed rate already began to diverge from pre-existing trends. We estimated the change in LDL-C
testing as rate differences and ratios, contrasting the observed and model-predicted rates for each 30-day interval in the
post-MI period. Empirical standard error was computed by predicting the number of tests per interval at the patient level,
calculating patient-level rate differences and ratios, and then taking the standard error of those patient-level rate
difference and ratio estimates across the cohort. These estimates of standard error were used to calculate 95% confidence
intervals for the overall rate differences and ratios. We additionally reran this analysis stratified by the following
variables: sex (male, female), age (<65 years, 6574, >75 years), geographic region (Northeast, North Central, South,
West), and calendar period corresponding to PCSK9i approval (before or after 24 July 2015). Models were re-estimated
within the subgroup of interest to predict testing rates in the post-MI period.

In a secondary analysis, we subset the cohort to patients who experienced a second MI hospitalization in the one-year
period following the first MI hospitalization. For this subset, we estimated LDL-C testing rates in three time periods: 1)
one year prior to the first MI hospitalization, 2) up to one year between first and second MI hospitalizations, and 3) up to
one year following the second MI hospitalization (with censoring for disenrollment or end of data). Due to substantial
variability in time between the first and second MI, we computed a summary estimate of the LDL-C testing rate in the
inter-MI period (using all available person-time) for comparison with pre-first MI and post-second MI rates.

This study was a secondary analysis of a limited data set and was approved by the Chesapeake Institutional Review
Board, which ensured that all data accessed for the study complied with patient data privacy regulations. All statistical
analyses were performed using R software, version 3.5.2."!

Results

A total of 389,367 patients were hospitalized for their first MI and met all inclusion criteria for the study cohort
(Figure 1). Patients were admitted to the hospital for a median of 3 days (interquartile range [IQR]: 2, 5), with a small
percentage either discharged the same day as admission (1.8%) or hospitalized for 14 days or longer (4.1%). In the year
following discharge, 17,091 (4.4%) were admitted for a second MI hospitalization. The median time between first
and second events was 87 days (IQR: 17, 193), with 32.1% of second events occurring within one month of discharge
from the first hospitalization.

Overall, the majority (60.3%) of cohort patients were aged <65 years, 64.4% were male, and 65.5% were from the
South or North Central regions of the US (Table 1). Approximately 38.6% of the cohort had a history of non-MI ASCVD
diagnoses. Other common comorbidities were hypertension (42.3%), hyperlipidemia/dyslipidemia (25.8%), and diabetes
(24.8%); the prevalence of these conditions was higher in the subset of patients with a second MI. LLT use varied during
the pre-MI period, in the month following discharge, and over the remainder of post-MI follow-up (Table 2). In the year
leading up to the first MI hospitalization, approximately 35.5% of the cohort had evidence of statin use, with moderate-
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N =1,887,312
U.S. adults with 21 insurance claim for Ml in MarketScan® Commercial Claims and Encounters and
Medicare Supplemental administrative health insurance claims databases, 1/1/2007-3/31/2020

n=1,145913
First MI outside date range or
subsequent Ml

n = 741,399
First recorded MI hospitalization between 1/1/2008-3/31/2019

n = 183,444
Not continuously enrolled in
MarketScan prior to MI

n = 557,955
Continuous enrollment in MarketScan® for 1 year prior to MI admission

n =656
Age <20 years at admission

n = 557,299
Age 220 years on admission date for MI hospitalization

n =20,501
History of MI prior to admission
date for MI hospitalization

n = 536,798
No history of Ml prior to admission date for MI hospitalization
n = 147,431
Discharged to another care
Study cohort facility, against medical advice,
n = 389,367 due to death, or status is missing

Discharged from MI hospitalization alive to community

Figure | Flow chart of inclusion and exclusion criteria to select the study cohort.

intensity statins being the most commonly used therapy; few patients used ezetimibe (4.1%) or PCSK9i (<0.1%). In the
month following discharge from the first MI hospitalization, 51.3% filled a statin prescription (half of which were high-
intensity statins), and very few patients filled prescriptions for ezetimibe (1.6%) or PCSK9i (<0.1%). Over the next 11
months (until one year post-MI), statin use increased to 60.6%, ezetimibe use was similar to the pre-MI period (3.7%),
and although remaining rare, PCSK9i use increased to 0.2%.

Fewer than half of all cohort patients (39.7%) received an LDL-C test in the year leading up to MI hospitalization,
with 6.6% tested in the month prior to incident MI. Observed LDL-C testing rates were higher in the months following
discharge from the first MI hospitalization compared to modeled rates (Figure 2). However, overall testing uptake
remained relatively low. Only 9.4% of patients received an LDL-C test in the month following discharge, 27.1% by three
months, and slightly over half (51.9%) by one year (Figure 3). Among patients with any testing in the post-MI period,
49.6% received only one test, 29.4% had two tests, 13.4% had three tests, and 7.7% had more than three tests. Comparing
the entirety of the pre- and post-MI periods, observed rates of LDL-C testing increased from 51.9 (95% CI: 51.7, 52.1) to
84.4 (95% CI: 84.1, 84.6) tests per 1000 patients per month. The first 11 months of the pre-MI period showed a very
slight upward trend in testing rates, followed by a steep increase in the month prior and two months following MI
hospitalization. For the remainder of the post-MI period, observed rates appeared to stabilize, staying at a consistently
higher level than model-predicted rates. Contrasting observed to model-predicted rates for each post-MI interval, rate
differences ranged from 13.3 to 65.7 tests per 1000 patients per month, and rate ratios ranged from 1.2 to 2.2 (Table 3).

In the secondary analysis of patients with a second MI, the rate of LDL-C testing observed between first and second
MI (107.1 tests per 1000 patients per month, 95% CI: 102.3, 113.6) was similar to the rates observed in the early intervals
post-second MI (eg, rates of 97.9 in first interval, 107.8 in second interval, 93.4 in third interval). Following this increase
in rates, testing gradually leveled off. Patients with a second MI also had slightly higher rates of testing in the pre-first MI
period (Figure 4), possibly reflecting their higher prevalence of baseline comorbidities.
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Table | Overall Characteristics of Patients Leading Up to First Ml Hospitalization

Full Cohort with First Ml Subset with Second MI
n = 389,367 n= 17,091
n % n %

Age group

<65 years 234,687 60.3 10,319 60.4

265 years 154,680 39.7 6772 39.6
Sex?

Male 250,794 64.4 11,068 64.8

Female 138,573 35.6 6023 352
Region®

North Central 114,262 29.4 5139 30.1

Northeast 76,014 19.5 3502 20.5

South 140,748 36.2 6092 35.6

West 51,538 13.2 2067 12.1
Insurance plan®

Comprehensive 73,520 18.9 3041 17.8

HMO 41,465 10.7 2084 12.2

POS 21,222 5.5 865 5.1

PPO 209,315 53.8 9293 54.4

Other 29,514 7.6 1261 7.4
Any LDL-C testing

I month prior to first Ml 25,803 6.6 1244 7.3

3 months prior to first Ml 62,785 16.1 3146 18.4

| year prior to first Ml 154,566 39.7 7554 442
Any ASCVD diagnosis 150,336 386 8512 49.8
Cancer® 28,380 7.3 1401 8.2
Chronic kidney disease 27,216 7.0 2222 13.0
Heart failure 37,879 9.7 2761 16.2
Diabetes (type | and 2) 96,546 248 6143 359
Cognitive impairment 12,412 32 646 3.8
Hypertension 164,872 423 8794 51.5
Dyslipidemia/hyperlipidemia 100,581 25.8 5204 305
Rhabdomyolysis/myositis 7404 1.9 363 2.1
Asthma or COPD 31,385 8.1 1788 10.5
Frailty indicators 45,242 1.6 2628 15.4

Notes: *Percentages do not sum to 100 due to missing data (<5% missing for any variable). ®Excludes non-
melanoma skin cancer.

Abbreviations: COPD, chronic obstructive pulmonary disease; HMO, health maintenance organization; POS,
point-of-service; PPO, preferred provider organization.

In stratified analyses, some variability was observed by age, with the highest rates of testing and largest divergence
between observed and model-predicted rates seen in the youngest (<65 years) age group (Figure 5). Results were similar
across sex, region, and calendar period (Supplemental Figure 1).

Discussion

Using real-world data from a large commercially insured population, we found that rates of LDL-C testing increased
following an incident MI hospitalization but remained lower than recommended by clinical guidelines. Testing rates
began to diverge from pre-MI trends in the month leading up to hospitalization and into the first few months after
discharge. Rates then remained slightly elevated throughout the one year of follow-up compared to model-predicted rates
had no MI occurred. However, only one in four patients (27%) received an LDL-C test in the 90 days following
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Table 2 ASCVD Diagnoses and LLT Use Relative to MI Hospitalizations

Full Cohort with First Ml

Subset with Second MI

n = 389,367 n = 17,091
ASCVD diagnoses prior to first MI? n % n %
Aneurysm 10,125 2.6 559 33
Carotid/vertebral/basilar stenosis 23,092 5.9 1466 8.6
Carotid endarterectomy 800 0.2 47 0.3
Cerebrovascular disease 36,498 9.4 2222 13.0
Coronary atherosclerosis/angina 107,149 27.5 6513 38.1
CABG/PCI® 8023 2.1 601 35
Carotid/vertebral/basilar stenting 178 0.1 13 0.1
Endovascular stent graft 196 0.1 9 0.1
Ischemic stroke 10,051 2.6 625 37
Peripheral vascular disease 37,963 9.8 2601 15.2
Peripheral artery disease® 47,528 12.2 3068 18.0
Transient ischemic attack 8990 23 505 3.0
Unstable angina 19,618 5.0 1238 72
LLT use pre-MI*¢ n % n %
Any PCSK9i use 153 0.0 26 0.2
Any ezetimibe use 15,784 4.1 881 5.2
Any statin use 137,457 353 12,006 70.3
Any high-intensity statin use 38,846 10.0 6090 35.6
Any moderate-intensity statin use 92,638 238 6808 39.8
Any low-intensity statin use 15,277 39 1032 6.0
LLT use at discharge™® n % n %
Any PCSK9i use 122 0.0 18 0.1
Any ezetimibe use 6139 1.6 294 1.7
Any statin use 199,556 51.3 7338 429
Any high-intensity statin use 102,534 26.3 3951 23.1
Any moderate-intensity statin use 91,750 23.6 3156 18.5
Any low-intensity statin use 10,534 2.7 361 2.1
LLT use post-MI** n % n %
Any PCSK9i use 656 0.2 50 0.3
Any ezetimibe use 14,565 3.7 681 4.0
Any statin use 235,834 60.6 10,591 62.0
Any high-intensity statin use 118,996 30.6 5847 342
Any moderate-intensity statin use 123,365 31.7 4994 29.2
Any low-intensity statin use 16,193 42 683 4.0

Notes: *Categories are not mutually exclusive; multiple therapies or multiple diagnoses may have occurred in the time window of interest.
®Coronary artery bypass grafting/percutaneous coronary intervention. “Peripheral artery disease with amputation, peripheral artery bypass, or
peripheral angioplasty. “Prescription fills were assessed in the year before the first Ml for the full study cohort and in the year before the second
Ml for the subset with a second event within one year. “Prescription fills were assessed in the month following hospitalization discharge
corresponding to the first Ml for the full study cohort and the second Ml for the subset with a second event within one year. 'Prescription fills
were assessed in the remaining | | months of follow-up after the first Ml for the full study cohort and after the second Ml for the subset with

a second event within one year.

discharge, and only one in two patients (52%) had at least one test within one year. Trends were similar for patients who
experienced a recurrent MI within one year of the first hospitalization. In subgroup analyses, age appeared to have the
most variation in testing, with patients 65 years of age and older having a lower rate of testing compared to those younger

than 65.
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Figure 2 Observed and model-predicted rates of LDL-C testing in the year before and the year after MI hospitalization in the study cohort.
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Figure 3 Cumulative incidence of LDL-C testing over one year following Ml hospitalization, with censoring due to insurance disenroliment.

Historically, cholesterol treatment guidelines have determined cardiovascular risk using scores based on
a combination of LDL-C levels, existing cardiac conditions, and other risk factors (eg, cigarette smoking, hypertension).
The recommendation for those with higher scores has traditionally been to use LLT (in addition to lifestyle interventions)
until an LDL-C target is achieved.'? In practice, these goals can be challenging to achieve.'>'> Due to lack of robust
evidence of clinical benefit, the 2013 ACC/AHA cholesterol treatment guidelines removed specific LDL-C treatment
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Table 3 Rate Differences (Tests per 1000 Patients) and Rate Ratios
Contrasting Observed vs Model-Predicted LDL-C Testing Rates

30-Day Interval Post-MI | Rate Difference (95% CI) | Rate Ratio (95% CI)
[ 46.1 (45.147.1) 1.9 (1.9-1.9)
2 65.7 (64.6-66.7) 22 (2.2-23)
3 42.0 (41.042.9) 1.8 (1.8-1.8)
4 40.6 (39.641.6) 1.7 (1.7-1.8)
5 27.3 (26.4-28.2) 1.5 (1.5-1.5)
6 18.0 (17.1-18.9) 1.3 (1.3-1.3)
7 19.3 (18.4-20.2) 1.3 (1.3-1.4)
8 19.6 (18.7-20.5) 1.3 (1.3-1.4)
9 15.9 (15.0-16.9) 1.3 (1.3-1.3)
10 15.7 (14.8-16.7) 1.3 (1.3-1.3)
I 13.3 (12.3-14.2) 1.2 (1.2-1.2)
12 14.7 (13.7-15.6) 1.2 (1.2-1.3)

targets.” However, the European Society of Cardiology (ESC)/European Atherosclerosis Society (EAS) treatment
guidelines maintained LDL-C goals,'®'” and the 2018 American Heart Association (AHA)/American College of
Cardiology (ACC)/Multi-Society cholesterol treatment recommended LDL-C thresholds for very high risk patients
with ASCVD.* Regardless of whether LLT regimens are titrated to specific LDL-C goals or thresholds, routine testing
remains a key strategy for improving cardiovascular outcomes of high-risk patients.*'®

Our results highlight a potential gap in care, given this importance of LDL-C monitoring to inform treatment
decisions and reduce the risk of future ASCVD events.*'® Cholesterol treatment guidelines recommend high-intensity
statin use (or maximally tolerated statin therapy) following MI and to consider the addition of a non-statin (such as
ezetimibe or PCSK9i) for further lowering of LDL-C and subsequent cardiovascular risk reduction.” If these guidelines
translate to practice, LLT use should be near-universal after a MI hospitalization, with an LDL-C test 4 to 12 weeks after

treatment initiation and follow-up testing every 3 to 12 months. Our study showed infrequent LDL-C testing and
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Figure 4 Observed rates of LDL-C testing in the overall cohort (pre- and post-first MI) and in the subset with a second MI (pre-first MI, post-second MI).
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Figure 5 Observed and model-predicted rates of LDL-C testing rates by age group.

potentially suboptimal use of statins, ezetimibe, and PCSK9i in this high-risk population. Only half filled a statin
prescription within one month of discharge, high-intensity statin use was observed for just one-third of the cohort by
one year, and use of ezetimibe or PCSK9i remained rare. Despite the inclusion of more recent data (following the 2013
and 2018 releases of ACC/AHA guidelines), our results are consistent with previous studies showing that LDL-C testing
and statin use remain much lower than clinical guidelines recommend.’'?2!

Possible explanations for our study findings include both physician- and patient-related factors. Physicians might not
order LDL-C tests and initiate or intensity LLT due to lack of knowledge of guideline recommendations,*” underlying
beliefs or biases regarding LDL-C goals and statin use,” and clinical inertia.>* Even if physicians do order tests or
prescribe LLT, patients may not complete follow-up due to the presence of clinical comorbidities, as suggested by the
lower testing rates observed among older adults. Although all patients in this study had insurance coverage, financial
barriers could also contribute to low LDL-C testing and suboptimal statin use. Recent work has found increases over time
in the proportions of insured patients with cardiovascular disease who report they are unable to see a physician or receive
recommended testing due to cost.”’

Although LDL-C testing rates were lower than expected, the MI hospitalization did appear to trigger improved monitoring
of lipids in the following year, particularly for the first few months from discharge. Interestingly, our results showed that this
increase in testing rates began in the month leading up to hospitalization, sharply diverging from pre-existing trends. To our
knowledge, this has not been reported in prior studies of LDL-C testing. A possible explanation may be that some patients
present to a physician with chest pain, receive a lipid panel (including LDL-C testing), and are hospitalized for a MI soon
thereafter. Rates of other ASCVD diagnoses and chest pain consultations are known to dramatically increase in the months
prior to MI,%° which is consistent with baseline data on the study population. For example, among the 19,618 patients (5.0% of
cohort) with an unstable angina diagnosis in the year before first MI, over half (10,935 patients; 2.8% of cohort) had this
diagnosis in the month leading up to hospitalization. The rise in LDL-C testing in the month prior and further increases to rates
following hospitalization — although not as high as expected — provide encouragement that the MI served as an opportunity for
more regular LDL-C monitoring in some subsets of the study population.

Taken together, our findings provide important context for improving LDL-C testing and LLT use in a high-risk
population that is likely to benefit from treatment modifications (eg, intensifying statin therapy or adding a non-statin).
Strengths of this study were the inclusion of a large population of US adults over the last decade and the use of
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a counterfactually motivated approach to model changes to LDL-C testing, accounting for seasonal trends and loss to
follow-up. Given that our study relied on commercial claims data to identify all variables, we minimized measurement
error through use of validated algorithms to define variables when available, and LDL-C testing was identified with the
CPT and HCPCS codes used in our prior research.”

Importantly, however, our findings represent a specific population (with employer-based insurance or Medicare
supplemental insurance) and may not generalize to populations with other insurance coverage or who are uninsured.
We could access only the dates of LDL-C testing, not lab values, and data on underlying lipid levels would have
augmented our analysis by confirming that low testing rates were not simply due to well-controlled lipid levels. However,
other studies have shown that lipid levels remain high following a myocardial infarction and that patients often do not
receive statin therapy of adequate intensity.”’ 2> We also note that our study did not capture all LLT, instead focusing on
statins, ezetimibe, and PCSK9i. Another limitation is that death could not be directly ascertained from the database, and
some of the censoring events over follow-up (due to disenrollment) may have in fact resulted from death (rather than
switching insurance plans). Censoring these patients could then overestimate LDL-C testing rates in the post-MI period if
death, a competing event, was common. However, the proportion of patients censored during one year of follow-up was
relatively low (88% of cohort continuously enrolled for at least half of post-MI period; 73% observed for the entirety of
follow-up), making it unlikely that significant bias would result.

Conclusions

In conclusion, this study found that a MI hospitalization leads to an increase in LDL-C testing in the year after discharge,
but overall testing rates remain low. This highlights the need for further improvements in lipid monitoring to maximize
appropriate use of LLT. The frequency of LDL-C testing, use of LLT, and risk of ASCVD events are clearly
interconnected, and disentangling these relationships (eg, estimating the effect of regular LDL-C testing on the risk of
ASCVD events) is an important topic for future research. Our results shed light on the magnitude and duration of
increased testing following an acute event and the patient subgroups in which regular monitoring is more common. An
incident MI hospitalization provides an opportunity to engage the patient in appropriate care, more closely monitor and
control lipids, and ultimately reduce the risk of cardiovascular morbidity and mortality.
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