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Despite the established role of low-density lipoprotein cholesterol (LDL-C) as a major risk factor for cardiovas-
cular disease (CVD), and the persistence of CVD as the leading cause of morbidity and mortality in the United
States, national quality assurance metrics no longer include LDL-C measurement as a required performance
metric. This clinical perspective reviews the history of LDL-C as a quality and performance metric and the events
that led to its replacement. It also presents patient, healthcare provider, and health system rationales for re-
establishing LDL-C measurement as a performance measure to improve cholesterol control in high-risk groups

and to stem the rising tide of CVD morbidity and mortality, cardiovascular care disparities, and related

healthcare costs.

1. Introduction

Cardiovascular disease (CVD) remains the leading cause of morbidity
and mortality in the United States (U.S.), with most of the burden due to
atherosclerotic CVD (ASCVD). Despite a steady decline in the age-
adjusted mortality rate from CVD in the U.S. over the last four de-
cades, a flattening of the curve and a slight increase in the death rate
from CVD has been observed since 2015 [1,2] with more striking

increases noted in 2020 [3]. Increases in ASCVD events in younger and
middle-aged individuals have been particularly alarming.

Numerous epidemiological studies and clinical trials have estab-
lished that levels of serum low-density lipoprotein cholesterol (LDL-C),
blood glucose, and blood pressure (BP) are the principal causative
metabolic and hemodynamic risk factors for ASCVD and are correlated
with CVD mortality [4-9]. Lifestyle and medication management of
these three prevalent and modifiable risk factors along with smoking
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cessation play a major role in the prevention of CVD morbidity and
mortality based on numerous randomized controlled trials (RCTs) and
their meta-analyses [5,10-15]. In the case of LDL-C, these analyses have
shown that reductions in the relative risk of ASCVD events are propor-
tional to the degree of LDL-C lowering [9], while reductions in the ab-
solute risk of events are proportional to the level of LDL-C achieved with
statin and nonstatin therapy [16].

Improving control of CVD risk factors is a major goal of quality
assurance groups, e.g., the National Center for Quality Assurance
(NCQA) and governmental and commercial payers, to optimize out-
comes from CVD, and is essential for value-based care delivery and
payment. National quality measures adopted by health systems help
guide and incentivize optimal clinician management of hypertension,
diabetes mellitus (DM), and LDL-C in high-risk individuals. However,
current quality metrics for these three principal ASCVD risk factors are
markedly different. For hypertension and DM, the focus is on interme-
diate outcome measures that target both measurement and control, i.e.,
measurement of BP and hemoglobin A1C, respectively, and reporting of
the percentage of patients who achieve specific levels of control, e.g.,
hemoglobin A1C <8%. A similar strategy was adopted for LDL-C in the
past; however, as discussed below, in 2015 the LDL-C performance
measure was changed from an outcomes measure (percentage of pa-
tients with ASCVD or DM who have LDL-C <100 mg/dL) to a process
measure (percentage of patients prescribed or taking a statin). Thus, no
current incentives exist for clinicians to measure LDL-C levels, despite
being recommended as a Class IA recommendation in recent guidelines
[17]. The impact of this change has recently been analyzed, and accu-
mulating data suggest that statin use has not substantively improved in
patients with established ASCVD. For example, NCQA data show only a
2% absolute increase in statin use between 2016 and 2020 in patients
with ASCVD insured by commercial healthcare plans, and only a 3-5%
absolute increase among Medicaid or Medicare beneficiaries [18]. Also,
recent claims data from a large commercial health plan on more than
600,000 individuals with documented ASCVD found that statins were
used in only half of patients, and high-intensity statins were used in less
than one-quarter [2]. Similar gaps in statin use have been reported in the
last 5 years among 49,447 patients in the American College of Cardi-
ology (ACC) Pinnacle Registry [19] and in 105,329 patients in a large
Medicare claims data set [20]. The potential impact of these treatment
gaps on health outcomes cannot be ignored. Data have associated gaps
in lipid treatment with increased rates of CVD morbidity and mortality,
and higher health costs [21,22]. The fact that lipid treatment outcomes
are also worse among women, racial and ethnic minority groups, and
individuals with lower socioeconomic status suggests that these gaps
also worsen CVD health inequities [23-27]. Despite the enormous
morbidity, mortality, and economic burden of CVD with recent adverse
trends since 2020 [3], preliminary recent suggestions for a universal
foundation of quality metrics for chronic conditions mention blood
pressure and hemoglobin A1C but entirely leave out cholesterol mea-
surement or management [28].

This clinical perspective reviews the history of LDL-C as a quality and
performance metric and the events that led to its replacement. It also
presents patient, healthcare provider, and health system rationales for
re-establishing LDL-C measurement as a performance measure to
improve cholesterol control in high-risk groups and to stem the rising
tide of CVD morbidity and mortality, cardiovascular care disparities,
and related healthcare costs.

2. What is the history of LDL-C as a quality and performance
measure?

Evidence-based lipid treatment guidelines from the National
Cholesterol Education Program and its Adult Treatment Panel (NCEP-
ATP), and more recently from the ACC/American Heart Association
(AHA), are regularly updated to incorporate evolving data. For more
than two decades, lipid guidelines have also informed quality and
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performance reporting recommendations by the NCQA, federal and
commercial payers, and professional organizations. The NCQA'’s prin-
cipal tool for quality measurement, the Healthcare Effectiveness Data
and Information Set (HEDIS), evaluates quality measures across six
domains, including effectiveness of care. Although several other quality
programs are now used for value-based reimbursement (i.e., pay for
performance), HEDIS has been the principal source of quality measures
for lipid lowering for commercial, Medicare, and Medicaid payer plans.

The 2001 NCEP-ATP III guideline established LDL-C as the principal
target of therapy, and recommended a “treat-to-goal” approach matched
to the level of risk [29]. The subsequent decision by the NCQA to
establish a specific LDL-C threshold as a performance measure for
ASCVD patients in managed care organizations was a major departure
from prior HEDIS metrics, which had emphasized process measures over
intermediate outcomes measures. However, although the 2001 guide-
line goal for LDL-C achievement in secondary prevention was <100
mg/dL, the NCQA set its new HEDIS performance metric as the per-
centage of secondary prevention patients who achieved an LDL-C level
<130 mg/dL [30]. This variance highlighted the difference between a
clinical goal for individual patients (<100 mg/dL) versus a performance
measure for evaluating the care of a population of patients (<130
mg/dL) and underscored the fact that clinical goals and performance
measures need not be identical. It also likely reflected consideration by
the NCQA and its Cardiovascular Measurement Advisory panel (of ex-
perts from cardiovascular professional and quality assurance organiza-
tions and governmental payer groups) that achievement of LDL-C <100
mg/dL was challenging with the agents available at that time and that
health system resources needed for quality reporting and improvement
across large populations of patients can be substantial. HEDIS eventually
updated the performance measure for lipid control in patients with
ASCVD in 2010, establishing LDL-C <100 mg/dL as the metric.

The 2013 ACC/AHA cholesterol treatment guideline update, the first
by an ACC/AHA expert panel, recommended a paradigm shift away
from a treat-to-goal strategy to treatment intensity using fixed doses of
moderate- or high-intensity statins in four “statin benefit groups.” These
groups included those with ASCVD, DM, LDL-C >190 mg/dL (a group
enriched with patients with familial hypercholesterolemia [FH]), or a
calculated 10-year ASCVD risk of >7.5% based on sex- and race-specific
pooled cohort risk equations [31]. This shift reflected the use of fixed
doses of statins in most RCTs, and meta-analyses [11] that showed that
reductions in the relative risk of ASCVD events were proportional to the
magnitude of LDL-C lowering. Statin doses to achieve desired LDL-C
reductions of >50% for patients with either ASCVD or LDL-C >190
mg/dL, or 30-49% for persons with DM or 10-year ASCVD risk of
>7.5%, were recommended, the latter after shared decision-making. A
repeat lipid panel 4-12 weeks after initiation of statin therapy was
recommended as a Class IA recommendation (should be performed) to
assess adherence to, and adequacy of, lipid-lowering therapy, with
reassessment every 3-12 months as clinically indicated to monitor
ongoing efficacy and adherence to both lifestyle and medication ther-
apy. Based on the quality of the evidence, monitoring of lipid levels was
established as a Class IA recommendation. However, because the 2013
expert panel did not find sufficient a priori evidence for the use of spe-
cific LDL-C (or non-high-density lipoprotein cholesterol [non-HDL-C])
targets in statin trials, they concluded that adherence to statin in-
tensity was the best indicator of the anticipated therapeutic response,
and that LDL-C levels and percent LDL-C reduction should only be used
to assess adherence and response to therapy.

3. What impacts on clinical practice resulted from removal of
LDL-C as a treatment target?

Removal of the LDL-C treatment goal in the 2013 ACC/AHA
cholesterol treatment guideline led to widespread and unanticipated
impacts on clinical practice, patient expectations, managed care orga-
nizations, accountable care organizations (ACOs), federal public health
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agencies (including the Million Hearts Initiative), commercial and
governmental payers, quality assurance organizations (NCQA), and
professional clinical practice guidelines. Almost immediately, the
elimination of LDL-C treatment goals and the classification of certain
statins as "high intensity" led the medical community to assume incor-
rectly that on-treatment LDL-C measurement and monitoring were un-
necessary, despite the fact that LDL-C measurement was a Class IA
recommendation in the 2013 guideline. The subsequent elimination of
LDL-C measurement and specific LDL-C goals was widespread, and
affected most guidelines related to ASCVD over the ensuing decade, as
shown in Table 1 (see also Supplemental Table 1) [32-34].

4. What new evidence supports the re-establishment of LDL-C
measurement or targets as quality measures?

In 2018, the AHA/ACC/Multisociety cholesterol treatment guideline
[17] was updated to reflect new evidence from RCTs of nonstatin
lipid-lowering therapy with either ezetimibe or proprotein convertase
subtilisin/kexin type 9 (PCSK9) monoclonal antibodies (alirocumab and
evolocumab), all of which were shown to significantly lower LDL-C and
non-HDL-C and the risk of ASCVD events when added to background
statin therapy in high-risk groups [35-37]. Importantly, the 2018
AHA/ACC/Multisociety ~ guideline  continued to recommend

Table 1
Current National Committee for Quality Assurance and Center for Medicare-
Medicaid Services lipid performance measures.

Patient Performance measure
population NCQA-HEDIS (2022) [40] CMS (2022) [41]
ASCVD Percentage of males 21-75 Percentage of patients who were
years of age and females previously diagnosed with or
40-75 years of age with currently have an active diagnosis
clinical ASCVD during the of clinical ASCVD who were
measurement year who prescribed or were on statin
were prescribed >1 high- therapy during the measurement
intensity or moderate- period
intensity statin during the
measurement year
Percentage of males 21-75
years of age and females
40-75 years of age with
clinical ASCVD who were on
high-intensity or moderate-
intensity statin for >80% of
the treatment period
DM Percentage of patients Percentage of patients 40-75 years
40-75 years of age with DM of age with a diagnosis of diabetes
and without clinical ASCVD  who were prescribed or were on
who were prescribed a statin therapy during the
statin of any intensity measurement period
during the measurement
year
Percentage of patients
40-75 years of age with DM
and without clinical ASCVD
who were on a statin of any
intensity for >80% of the
treatment period
LDL-C > 190 Percentage of patients >21 years of
mg/dL or age who have ever had a fasting or
FH direct LDL-C level >190 mg/dL or

were previously diagnosed with or
currently have an active diagnosis
of FH or pure
hypercholesterolemia who were
prescribed or were on statin
therapy during the measurement
period

ASCVD, atherosclerotic cardiovascular disease; CMS, Center for Medicare-
Medicaid Services; DM, diabetes mellitus; FH, familial hypercholesterolemia;
LDL-C, low-density lipoprotein cholesterol; NCQA-HEDIS, National Committee
for Quality Assurance Healthcare Effectiveness Data and Information Set.
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measurement of lipids as a Class 1A recommendation 4-12 weeks after
LDL-C-lowering medication or dose adjustment and every 3-12 months
thereafter to monitor adherence. Also, in contrast with the 2013
ACC/AHA guideline, the 2018 AHA/ACC/virgule Multisociety guideline
introduced an LDL-C value of >70 mg/dL and a non-HDL-C value of
>100 mg/dL in patients with ASCVD as a threshold for intensification of
lipid treatment with initiation of nonstatin therapy if needed, necessi-
tating LDL-C measurement to determine whether LDL-C remains above
70 mg/dL on maximally tolerated statin. Therefore, LDL-C measure-
ments are required to assess adherence to therapy, response to therapy,
and need for intensification of therapy. Further, the more recent
recommendation in the 2022 Expert Consensus Decision Pathway on
nonstatin therapies [38] to consider additional lipid-lowering agents for
an LDL-C threshold of >55 mg/dL (or non-HDL-C >85 mg/dL) in ASCVD
patients at very high risk (about 50% of ASCVD patients) is additional
justification for LDL-C measurement to determine need for treatment
intensification. Finally, newer data that individual responses to
high-intensity statin therapy are highly variable [39] represent an
additional rationale for re-establishing LDL-C measurement as a quality
metric.

5. What is the current status of the NCQA-HEDIS lipid measure
in high risk groups ?

Lipid-related quality measures recommended by NCQA-HEDIS, the
Center for Medicare-Medicaid Services (CMS), and other payers have
not changed since the 2018 guideline was released [40,41] (see Table 1).
Moreover, the NCQA’s recently published 2023 Health Plan Rating
measures (including HEDIS, the Consumer Assessment of Healthcare
Providers and Systems, and the Health Outcomes Survey) continue to
use the nearly decade-old measure of statin use only, without any
consideration for measurement of lipids to assess efficacy, adherence, or
the need for additional guideline-recommended nonstatin therapies
[42]. As noted above, data from contemporary registries have now
revealed gaps in statin use, raising questions about the usefulness of this
metric to improve lipid-lowering medication adherence and clinical
outcomes. Finally, despite an increasing focus on disease prevention in
high-risk patients, the HEDIS measure for effective cardiovascular care
has not been expanded to patients with LDL-C >190 mg/dL, i.e., sus-
pected FH, an under-recognized and undertreated group of more than 1
million in the U.S. with an estimated 20-fold higher risk of ASCVD when
untreated who have now been earmarked for NIH funding to improve
their detection and treatment gaps.

6. What are the benefits of reinstituting lipid panel
measurement as a performance measure?

6.1. Benefits of lipid monitoring at the patient level

As noted above, at the patient level, lipid monitoring is essential for
assessing the individual response to a particular lipid-lowering phar-
macotherapy. In adherent individuals, varying responses to lipid-
lowering therapies may reflect differences in pharmacogenetics, inter-
acting medications that alter statin metabolism, occult elevation of li-
poprotein(a), dietary practices, and/or other clinical factors. Variation
in statin efficacy was highlighted in an analysis of the Justification for
the Use of Statins in Prevention: an Intervention Trial Evaluating
Rosuvastatin (JUPITER), which used a fixed dose of a high-intensity
statin (rosuvastatin 20 mg daily) in intermediate-risk primary preven-
tion patients whose adherence was high in the setting of the trial. In-
vestigators found that 46.3% of rosuvastatin-allocated participants had
an LDL-C reduction of >50%, 42.8% had a reduction of >0% to <50%,
and 10.8% had no reduction or an increase in LDL-C compared with
baseline [39]. Not surprisingly, the percent reduction in LDL-C achieved
was directly associated with the risk of a first ASCVD event in a stepwise
fashion, with incidence rates for the primary endpoint of 11.2, 9.2, 6.7,
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and 4.8 per 1000 person-years for those in the placebo arm and treat-
ment arm with no LDL-C reduction, LDL-C reduction of <50%, and
LDL-C reduction of >50%, respectively. These data confirm that pre-
scription of a high-intensity statin does not guarantee a robust
lipid-lowering response or preclude the need to measure the response to
ensure ongoing efficacy. A similar practice is used when measuring BP
after initiating an antihypertensive medication, or hemoglobin A1C after
adding or intensifying antihyperglycemic agents.

Nonadherence to statin therapy may be a more important reason to
incentivize regular lipid monitoring by clinicians. Primary non-
adherence may occur in up to 50% of patients in the first year after statin
initiation [43-45] and, as noted above, is associated with higher event
rates and health costs in patients with ASCVD [46,47]. The reasons for
medication nonadherence are complex; adherence is now viewed as a
“set of behaviors” driven by a complex interplay of “individual, social,
and environmental” factors that health teams and systems must work to
optimize [48]. However, data indicate that LDL-C measurement is not
only essential for monitoring statin adherence but may also improve
adherence. Among 813,887 patients with ASCVD cared for in the Vet-
erans Affairs (VA) health system, performance of at least one lipid panel
in statin users was associated with a 5% absolute increase in medication
adherence (defined as proportion of days covered of >0.8),and a 9%
absolute increase in adherence among new statin users [49]. Similarly,
among 19,604 patients with a recent ASCVD event treated in the Kaiser
Permanente Northern California region, adherence to statin therapy
(defined as a continuous medication gap of <20%) was significantly
higher in patients with a postevent LDL-C measurement vs. those
without (80.2% vs. 75.9%; odds ratio 1.38, 95% confidence interval
1.28-1.49, P <0.001) [50]. A large meta-analysis of 67 studies that
assessed the relationship between statin adherence and clinical variables
showed similar findings. Among 147 variables studied, 6 were signifi-
cantly associated with statin nonadherence, only 2 of which were
actionable: lack of performance of a lipid panel, and patient co-pays
[45]. Among these two, performance of a lipid panel remains most
actionable for a clinician and care team.

Several behavior theory constructs explain why lipid monitoring is
an effective intervention for improving statin adherence in clinical
practice. Goal setting and follow-up are evidence-based behavioral
strategies associated with improved adherence to healthy lifestyles and
have also been associated with improved medication adherence [51,52].
Asnoted [49], lipid monitoring also facilitates discussion of the patient’s
concern beliefs (e.g., the safety and side effects of taking statins) and
necessity beliefs (e.g., the importance of statins for cardiovascular risk
reduction), while self-monitoring of lipid results may reinforce adher-
ence self-efficacy (i.e., the patient’s confidence that he/she can adhere
to statin treatment). Favorably influencing these beliefs and behaviors
through performance of a lipid panel and subsequent discussion of the
results may, in turn, reduce intentional medication nonadherence (i.e.,
missing doses to suit one’s needs) and unintentional nonadherence (i.e.,
forgetting to take a medication). Patient-level health information tech-
nology tools associated with improved lipid outcomes are those that
provide connectivity to the health system, e.g., telemedicine or secure
text messaging [53]. Therefore, in the current era, lipid monitoring with
telehealth follow-up may be a useful strategy for improving lipid
treatment outcomes.

6.2. Benefits of lipid monitoring at the clinician level

Clinician-level barriers are believed to contribute significantly to
gaps in chronic care management. Therapeutic inertia, defined as failure
to initiate or intensify therapy when clinically indicated, is a key clini-
cian barrier that is common in clinical practice [54] and well docu-
mented in dyslipidemia management [55]. However, studies have
shown that the practice of ordering lipid panels may reduce therapeutic
inertia related to statin initiation, statin intensification, and addition of
nonstatin therapy. Among 1,061,753 patients with ASCVD cared for in
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the VA health system [49], those with 1 or more lipid panels were more
likely to have medication intensification (defined as the initiation of, or
increase in the dose of, a statin and/or the addition of ezetimibe therapy)
compared with those with no lipid panels during the study period (9.3%
vs 5.4%, respectively; P <0.001). Also, in 287,636 ASCVD patients not
on a statin at the index date, those with 1 or more lipid panels were more
likely to have a statin initiated compared with those with none (21.5%
vs 8.7%; P <0.001). In the multivariable-adjusted analyses, performance
of lipid panels was independently associated with treatment intensifi-
cation in a dose-dependent manner. Similarly, among 19,604 patients
hospitalized with an ASCVD event in the Kaiser Permanente Northern
California region in 2016-2017, LDL-C testing postevent was associated
with significantly higher rates of intensification of the lipid-lowering
regimen (16.1% vs 10.7%; odds ratio 1.51, 95% confidence interval
1.29-1.76, P <0.001) [50]. Also, among 12,332 patients treated at an
urban medical center, the odds of lipid treatment intensification or
additional LDL-C-lowering therapy increased with the number of lipid
panels performed compared with no follow-up lipid monitoring [56].
Treatment intensification rates were 6.6%, 9.2%, 12.2%, and 22.4%
among patients with 0, 1, 2, and >2 lipid panels, respectively. Adjusted
odds (95% confidence intervals) of treatment intensification in fully
adjusted models were 1.51 (1.16-1.97), 2.09 (1.61-2.71), and 4.37
(3.37-5.67) among those with 1, 2, or >2 lipid panels, respectively,
compared with those with no lipid panels. These data suggest that lipid
treatment monitoring may overcome clinical inertia and improve
clinician management of hyperlipidemia in high-risk patients with
either intensification of statin therapy or initiation of combination
therapy as routinely done for treatment of BP and DM. Clinician-level
health information technology interventions that have been shown to
facilitate lipid monitoring and improve outcomes include programmable
electronic health record (EHR)-based alerts, computerized decision
support, and computerized physician order entry [53].

6.3. Benefits of lipid monitoring for health systems

Health care in the U.S. is rapidly transitioning to value-based care
delivery and payment models that reward the achievement of higher
quality outcomes at lower costs. The value-based agenda incentivizes
clinicians and quality leaders to be accountable for entire panels and
practices of patients, and for ACOs to adopt population health man-
agement strategies. Like disease management, population health man-
agement coordinates care for patients with chronic diseases but
intervenes to improve outcomes across the continuum of risk, including
in those at lower risk, and engages in continuous performance reporting
and improvement. Thus, the foundation of population health manage-
ment is defining, measuring, and improving quality measures and out-
comes (Fig. 1) [57]. Choosing measures that are most closely aligned
with quality outcomes (e.g., LDL-C measurement or control vs. statin
use) is fundamental to value-based care delivery and population health
management within health systems. Broader, multilevel system ap-
proaches that use centralized care teams and clinical information sys-
tems are usually needed for population health management aimed at
improving performance and outcomes. By reducing therapeutic inertia,
increasing evidence-based statin prescribing, and increasing statin
adherence, appropriate lipid measurement has the potential to improve
LDL-C control, reduce ASCVD events, and avoid unnecessary initiation
of nonstatin therapies when the actual need is to intensify statin therapy
or improve statin adherence.

7. What are the benefits of LDL-C measurement and control as
performance metrics?

7.1. Lessons from early ACOs

Improving LDL-C control with the aim of optimizing ASCVD out-
comes has traditionally been undertaken in the U.S. in large integrated
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Fig. 1. Strategy for Value-Based Care. Value-based care models reward the
achievement of higher quality outcomes at lower costs. The value-based agenda
incentivizes clinicians and quality leaders to be accountable for entire panels
and practices of patients, and for accountable care organizations to adopt
population health management strategies. IT, information technology. Reprin-
ted from Cohen JD et al. J Clin Lipidol 2013;7:573-609.

health systems, e.g., Kaiser Permanente, Geisinger, and the VA systems,
in which prepaid revenue streams drive a culture of accountable care
and continuous quality improvement. In the Kaiser Permanente North-
ern California region, disease management of hyperlipidemia in patients
with coronary artery disease and DM was initiated in the late 1980s
using a clinical information system separate from the EHR, decision
support via paper-based practice guidelines with LDL-C goals, and
centralized lipid care or case management. Examples of the latter were
intensive goal-directed lipid case management by trained RNs in almost
all patients in the 6 months after an acute coronary event as part of the
system’s home-based cardiac rehabilitation program, which led to
consistently high LDL-C goal attainment, followed by enrollment (if
needed) in a cholesterol management program [58].

In 2005, Kaiser Northern California transitioned to a population
management strategy for all individuals with elevated ASCVD risk,
including those with coronary artery disease, DM, symptomatic pe-
ripheral artery disease, aortic aneurysm, and prior ischemic cerebro-
vascular accident/transient ischemic attack. All are now managed in a
large registry called Prevent Heart Attacks and Strokes Everyday
(PHASE) utilizing the system’s EPIC-based EHR (Health Connect), other
databases, and central care management with primary care clinician
involvement. Pharmacotherapies (aspirin, statins, angiotensin-
converting enzyme inhibitors, and beta-blockers post myocardial
infarction), lifestyle therapies, and quality measures (LDL-C, BP, and
hemoglobin A1C control) were protocolized. LDL-C control to <100 mg/
dL across the registry rose from 50% to 63% by 2008 [58]. During
2008-2014, among 24,000 Kaiser Permanente Northern California
post-myocardial infarction patients in the registry, achievement of
LDL-C <100 mg/dL was reported to be >90% and was independently
associated with lower mortality [59].

Collaborative pharmacist medication management within health
systems, a growing model in the U.S., also has been utilized to maintain
LDL-C control and quality in the Kaiser Permanente system. In the
Colorado region, pharmacists used the clinical information system to
establish a Clinical Pharmacy Cardiac Risk Service to monitor LDL-C
goal attainment in all patients with ASCVD, followed by patient
outreach until goals were achieved. Over a 4-year period, lipid screening
rose from 67% to 97%, while LDL-C control to <100 mg/dL tripled from
25% to 73% [60]. At long-term follow-up, the relative risk of death had
declined by 89% among program enrollees who were within 90 days of a
cardiac event, and by 76% in others [61].
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7.2. Lessons from emerging ACOs

Today, the widespread use of programmable EHRs, team care, and
digital health technologies has the potential to transform population
management of hyperlipidemia and ASCVD risk in health systems
transitioning to ACO models of care. Researchers from Mass General
Brigham, an academic institution recently certified as an ACO, have
reported preliminary results from a disease/population health man-
agement program that uses digital health technology to remotely deliver
protocolized management of hyperlipidemia (and hypertension) to in-
dividuals with ASCVD, DM, LDL-C >190 mg/dL, and other high-risk
conditions. The program uses unlicensed "navigators" and pharmacists
in collaborative practice agreements, supported by specialists, to
perform outreach and initiate and titrate lipid and BP medications in
patients with uncontrolled LDL-C and/or BP identified through EHR-
based screening or referrals from primary care providers. Tracking is
via a custom-built software program external to the EHR that requires no
in-person visits. Over 3 years, 10,803 patients were enrolled in the
program, with a 25% increase at the onset of the COVID-19 pandemic. In
this remote, navigator-led, pharmacist-supported system-level program,
94% of patients achieved their LDL-C goal; notably, similar LDL-C re-
ductions and LDL-C levels were achieved among Black and Hispanic
patients, compared with White patients [62].

8. What are the potential economic impacts from population
health management to improve LDL-C management?

As noted, higher health costs in high-risk individuals who are non-
adherent to statin therapy are well documented. A recent analysis
expanded this to include those on lipid therapy who do not achieve lipid
targets. Investigators from the Italian healthcare system documented
significantly higher mean total healthcare costs in patients treated with
lipid-lowering drugs who did not achieve LDL-C targets compared with
those who did, with costs proportional to the distance from the LDL-C
target and driven primarily by increased hospitalizations [63]. A full
economic analysis of the costs of suboptimal LDL-C control in in-
dividuals with ASCVD vs. the health system resources needed for pop-
ulation and disease management approaches to improve lipid control is
beyond the scope of this paper.

9. What is the impact of LDL-C monitoring and LDL-C control in
reducing healthcare disparities in ASCVD?

Large disparities in CVD treatment have been recognized as major
barriers to health equity, a problem laid bare by the COVID-19
pandemic. It is well established that guideline-directed medical ther-
apy should be applied to all patients, regardless of race/ethnicity, sex/
gender, socioeconomic status, or geography. Unfortunately, large dis-
parities in lipid treatment, including those based on race/ethnicity and
sex/gender, have been documented in the U.S. [23-25,64]. Contempo-
rary lipid-lowering agents—statins, PCSK9 inhibitors, and ezetimi-
be—have unequivocal safety and efficacy by sex and race [65].
Nonetheless, all are underutilized in women and various racial/ethnic
populations as compared with White adults [66].These disparities exist
across the spectrum of CVD risk. In the Cascade Screening for Awareness
and Detection of Familial Hypercholesterolemia (CASCADE-FH) regis-
try, women were 40% less likely than men to achieve LDL-C goals and
40% less likely than men to receive any statin [25]. Asian and Black
adults were 40-50% less likely to achieve LDL-C goals [25]. Although
lipid-lowering therapies are essential for the primary and secondary
prevention of ASCVD, statin undertreatment persists in women, mi-
nority adults, and younger patients [2,23,64,66,67]. Therefore, another
important rationale for re-establishing LDL-C as a performance measure
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is to improve equity in cardiovascular care for historically undertreated
populations by identifying those groups for whom treatment initiation,
further treatment intensification, or efforts to improve medication
adherence are needed.

10. Conclusion

Achievement of LDL-C levels <100 mg/dL in individuals with
ASCVD or equivalent risk has been associated with improvements in
ASCVD event rates and mortality, making it a Class IA recommendation
and an established quality measure in the well-respected HEDIS tool in
the past. The transition by the NCQA to a HEDIS process measure
focused on statin use in 2015 reflected new data in support of higher-
intensity statin treatment but did not incentivize LDL-C monitoring
and/or improvement. Many data now support the re-establishment of
LDL-C testing in high-risk subsets as a performance measure, especially
in patients with established ASCVD:

e Recent data from the NCQA and independent surveys show minimal
improvement in statin use in individuals with ASCVD in recent years

e Significant heterogeneity in LDL-C response from statin therapy

e New evidence-based guidelines that support LDL-C monitoring to
assess efficacy and adherence to statin therapy and assess the need
for add-on therapies (e.g., if certain LDL-C thresholds are not met on
statin therapy alone)

Table 2
Evidence that LDL-C measurement fulfills performance measure attributes.
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e New clinical trial evidence with nonstatin therapies that supports the
benefits of additional LDL-C lowering in high-risk patients already on
maximal statin therapy

e Advances in the use of advanced data analytics in the EHR that allow
health systems and providers not only to monitor LDL-C levels but
also to improve care quality and outcomes

Because of the time required to develop and implement new quality
measures by NCQA-HEDIS and CMS and the urgency to reinstate mea-
surement of LDL-C, consideration should also be given to restoration of
at least one of the prior LDL-C-related quality measures for individuals
with established ASCVD. The ACC/AHA Task Force on Performance
Measures has identified 11 attributes of a good performance measure
across 4 domains (Table 2), and LDL-C measurement easily meets these
criteria. The ACC/AHA expects its performance measures to be based on
Class I guideline recommendations [68]. Class I recommendations, such
as LDL-C measurement, by definition meet the evidence-based attribute
as well as the three validity attributes (face, content, and construct).
Many prior studies have established that LDL-C measures are reliable,
and the ACC/AHA guidelines describe the actions that clinicians may
take based on LDL-C measurements. Thus, the totality of evidence, and
established criteria for performance measures, favor re-establishment of
an LDL-C measurement to improve population-wide lipid control, car-
diovascular morbidity and mortality, and health equity.

ACC/AHA Task Force on Performance Measures Attributes for Performance Measures [68]

Does LDL-C Measurement Meet This Attribute?

Characteristic
1. Evidence Based

Description

High-impact area that is
useful in improving
patient outcomes

2. Measure Selection
Measure definition

Measure exceptions and
exclusions
Reliability

Face validity
Content validity

Construct validity

3. Measure Feasibility

Reasonable effort and
cost

Reasonable period

4. Accountability

Actionable

Unintended
consequences avoided

a. For structural measures, the structure should be closely linked to a
meaningful process of care that in turn is linked to a meaningful patient
outcome.

b. For process measures, the scientific basis for the measure is well
established and the process should be closely linked to a meaningful
patient outcome.

c. For outcome measures, the outcome should be clinically meaningful. If
appropriate, performance measures based on outcomes should adjust for
relevant clinical characteristics by using appropriate methodology and
high-quality data sources.

a. The patient group to whom the measure applies (denominator) and for
whom conformance is achieved is clearly defined and clinically
meaningful.

b. Exceptions and exclusions are supported by evidence.

c. The measure is reproducible across organizations and delivery settings.

d. The measure appears to assess what it is intended to assess.
e. The measure captures most meaningful aspects of care.

f. The measure correlates well with other measures of the same aspect of
care.

a. Data required for the measure can be obtained with reasonable effort
and cost.

b. Data required for the measure can be obtained within the period
allowed for data collection.

a. Those held accountable can affect the care process or outcome.

b. The likelihood of negative unintended consequences with the measure
is low.

Not applicable

Yes, ACC/AHA guidelines clearly outline the evidence for improvement in
outcomes meaningful to patients with lowering high LDL-C levels.
Measurement of lipids is a Class I recommendation.

Not applicable

This patient group for measurement can be clearly defined as in the past.

Exceptions and exclusions can be easily defined.

It is highly likely that LDL-C measurement rates can be reproduced in all

settings using electronic health records.

The measure clearly measures what is intended.

LDL-C measurement is the primary method of determining appropriateness
and effectiveness of LDL-C treatment.

LDL-C measurement will have some correlation with drug prescriptions and
adherence for drugs to lower LDL-C, which are known to improve care in
appropriate individuals.

The cost of measuring data using the electronic health record is small
compared with other measurements.

The data from laboratory records and pharmacy prescription records are
readily available in a timely manner.

Those doing poorly on the measure can be held accountable for their care
and have clear paths to improving care through guideline-directed changes
in medical therapy.

An unintended consequence of the measure may be increased prescription
rates among inappropriate patients. However, the probability of poor
outcomes related to inappropriate use is exceedingly low based on the
favorable safety profile of LDL-C lowering treatments. Restricting the
measure to those who are high risk will reduce the probability of
unintended consequences.

ACC/AHA, American College of Cardiology/American Heart Association; LDL-C, low-density lipoprotein cholesterol.
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