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PREFACE

The American College of Cardiology (ACC) developsuanber of clinical policy documents to
provide members with guidance on clinical topickhdugh clinical practice guidelines remain
the primary mechanism for offering evidence-bassdmmendations, such guidelines may
contain gaps in their guidance regarding clinieision making, particularly when equipoise is
present in a topic. Expert Consensus Documentmimded to provide guidance for clinicians
in areas where evidence may be limited, new antVienp or lack sufficient data to fully inform
clinical decision making.

In an effort to increase the impact of ACC clinipalicy on patient care, an ACC
Presidential Task Force was formed in 2014 to erartfie processes and format of ACC’s
clinical documents. The main recommendation offthgk Force was a new focus on concise
decision pathways and/or key points of care, imstdahe traditional longer documents. The
Task Force also established criteria for identiyimigh-value clinical topics to be addressed, as
well as an innovative approach to collecting stakadr input through roundtable or think tank
meetings. To complement the new focus on briefsi@eipathways and key points, Expert
Consensus Documents were rebranded Expert Condeasisson Pathways (ECDPs).

Although Decision Pathways have a new format, thajntain the same goal of Expert
Consensus Documents: to develop clinical policyedam expert opinion in areas which
important clinical decisions are not adequatelyrassied by the available existing trials. ECDPs
are designed to complement the guidelines and étiakg gaps in clinical guidance that remain.
In some cases, topics covered by ECDPs will beemded subsequently by ACC/AHA
guidelines as the evidence base evolves. The yigtiaups are charged with developing
algorithms that are more actionable and can beemehted in the form of tools or apps to
accelerate the use of these documents at poiratref Expert Consensus Decision Pathways are
intended not to provide a single correct answeltdencourage clinicians to ask certain
guestions and consider important factors as thaghra decision on a treatment plan together
with patients. There may be multiple pathways taat be taken for treatment decisions and the
goal is to help clinicians and patients make a nmtfi@med decision together.

James L. Januzzi, MD, FACC
Chair, ACC Task Force on Clinical Expert Conseri3asuments
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1. INTRODUCTION

In 2013, the American College of Cardiology and Aicen Heart Association (ACC/AHA)
published the new Guideline on the Treatment obBIGholesterol to Reduce Atherosclerotic
Cardiovascular Risk in Adults (1) along with a cann Guideline on the Assessment of
Cardiovascular Risk in asymptomatic individuals (23ing a rigorous process of independent
evidence review and synthesis based largely ortsefsom randomized clinical trials (RCTS),
the 2013 ACC/AHA cholesterol guideline panel fouhdt the vast majority of evidence
indicating efficacy and safety of low-density lipotein cholesterol (LDL-C) lowering for risk
reduction came from trials of statin drugs. Onlthsis of this large and consistent body of
evidence, 4 major statin benefit groups were idiextifor whom the atherosclerotic
cardiovascular disease (ASCVD) risk reduction ¢jeauntweighs the risk of adverse events
(Table 1) (1). These 4 groups comprised adult pegk21 years of age with clinical ASCVD;
adults>21 years of age with LDL- €190 mg/dL (not due to secondary modifiable causes);
adults aged 40-75 years without ASCVD but with dials and with LDL-C 70-189 mg/dL; and
adults aged 40-75 years without ASCVD or diabetath, LDL-C 70-189 mg/dL, and an
estimated 10-year risk for ASCVD 8¥.5% as determined by the Pooled Cohort Equat@ns (
Subsequent independent guideline groups, inclutdie@®014 Joint British Societies Consensus
Recommendations for the Prevention of Cardiovasdikease (JBS3) (3), the 2014 Veterans’
Administration/Department of Defense Guidelinesvenagement of Dyslipidemia (4), and the
recent U.S. Preventive Services Task Force draftrmenendations (5), have used similar,
rigorous approaches to reviewing and synthesizuideace, resulting in similar treatment
recommendations.

Central to the 2013 ACC/AHA guideline panel apptoa@s the concept of “net ASCVD
risk-reduction benefit;” in other words, is thedilhood of preventing a major ASCVD event or
death greater than the likelihood of a serious es#vevent with a given drug therapy? Statins
clearly have demonstrated net benefit for the #nskeenefit groups, whereas other drug
therapies available in 2013 had either marginaASE VD risk-reduction benefit or had been
shown not to provide additional benefit beyondisg&atThe evidence base from large RCTs of
statins consisted of comparisons of fixed-doserstaerapy versus placebo, or higher-intensity

versus lower-intensity statin therapy (Table 2) (Ratients treated with statin versus placebo, or
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with higher- versus lower-intensity statin therapyperienced significantly greater ASCVD risk
reduction with minimal serious adverse event ratgscally similar to the adverse event rates in
placebo comparator groups (6). Of note, the 2018 MEIA guideline panel emphasized the
role of shared decision making between cliniciamd gatients, with consideration of net benefit
as well as patient preferences, especially in ¢teng of primary prevention, in which the
marginal benefits may be small for patients at lomsk for ASCVD events in the near term (1).

The amount of ASCVD risk reduction observed witltists was directly related to the
amount of LDL-C lowering achieved as a percentddmeeline. For example, in trials showing
efficacy of high-intensity statin therapy, patientsaverage haeb0% reduction in LDL-C from
baseline. In trials showing efficacy of moderateeitsity statin therapy, patients typically had on
average 30% to <50% reduction in LDL-C from baselifihese levels of therapeutic response
were therefore taken to indicate adequate respam@dherence to therapy.

Since no large RCTs have evaluated the outcomeugftdration to specific LDL-C targets,
the 2013 ACC/AHA cholesterol guideline panel did make specific recommendations
regarding lipoprotein goals of therapy. Instead, ghnel recommended initiating either high- or
moderate-intensity statin therapy on the basisatiept ASCVD risk characteristics and the
potential for net benefit; however, the panel diderthat groups of patients with the greatest
benefit from statin therapy tended to fall intogas of LDL-C indicating efficacy of statin
therapy. For example, the guideline panel indicétad “in those already on a statin, in whom
baseline LDL-C is unknown, an LDL-C level <100 migidas observed in most individuals
receiving high-intensity statin therapy”’(1). Thitatement was based on the findings from trials
such as Treating to New Targets, in which patievitis clinical coronary heart disease (CHD)
were randomized to fixed-dose atorvastatin 80 nigugel10 mg daily as an active comparator
(7). The patients receiving 80 mg of atorvastatini@ved a mean LDL-C of 77 mg/dL, with the
majority achieving <100 mg/dL, whereas the patieateiving 10 mg of atorvastatin achieved a
mean LDL-C of 101 mg/dL. This difference was asatsz with a significant 22% reduction in
major cardiovascular events in the trial.

In summary, the 2013 ACC/AHA cholesterol guidelpael recommended using either
high- or moderate-intensity statin therapy for @ats in the 4 statin benefit groups at risk for
ASCVD in primary and secondary prevention scenarigih dose adjustments as necessitated

by factors such as adverse effects, advanced aggeddug interactions, and comorbidities. The
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panel determined that a high level of RCT evideswgports the use of an initial fasting lipid
panel (total cholesterol [TC], triglycerides, higensity lipoprotein cholesterol [HDL-C], and
calculated LDL-C) followed by a second fastingdijpianel 4 to 12 weeks after initiation of
statin therapy, to determine a patient’s adheranckeconfirm anticipated response to therapy.
Thereafter, assessments should be performed eweryZmonths as clinically indicated to
assess adherence and responsiveness to therapy (1).

At the time of guideline publication, the panel lwbfind no data supporting the routine use
of FDA-approved non-statin drugs combined withistdterapy for LDL-C reduction with the
goal of further reducing ASCVD events. In additioo, published RCTs that assessed ASCVD
outcomes in statin-intolerant patients were fouriterefore, the panel recommended that

clinicians treating high-risk patients who havessl than-anticipated response to
statins, who are unable to tolerate a less-thabrnemended intensity of a statin, or who
are completely statin intolerant, may consideratdition of a non-statin cholesterol-
lowering therapy. High-risk individuals include gewith ASCVD, those with LDL-C
>190 mg/dL, and those with diabetes 40-75 yeargef ka this situation, this guideline
recommends clinicians preferentially prescribe dringit have been shown in RCTs to
provide ASCVD risk-reduction benefits that outwetble potential for adverse effects

and drug—drug interactions, and consider patiezfepences.(1)

The guidance for use of non-statin therapy wasitigeally made broad to allow for the
discretion of clinicians treating patients with imidual circumstances that cannot be anticipated
by guidelines or have not been evaluated in cliicas. In addition, the 2013 ACC/AHA
guideline panel recognized that there were sewergbing trials examining the addition of non-
statin therapy to statins, such as the HPS2-THRAN& IMPROVE-IT trials (8,9), as well as
other novel non-statin agents in development (EGSK9 inhibitors). The recommendations for
use of non-statin therapy were constructed to attovweonsideration of individual patient
circumstances and future trial data in the clingstting. In fact, the results of HPS2-THRIVE
(published in 2014) (9) subsequently showed no fideared significant harms from a long-acting
niacin/laropiprant preparation in addition to maderintensity statin (simvastatin) compared

with moderate-intensity statin alone in patientthvalinical ASCVD, despite further lowering of
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LDL-C with niacin. The IMPROVE-IT trial (publisheieh 2015) (8) in patients with recent acute
coronary syndromes (ACSs) demonstrated furtheratezhs in LDL-C with the addition of
ezetimibe to moderate-intensity statin (simvasjatompared with moderate-intensity statin
monotherapy. Combination therapy demonstratedtistatally significant but clinically modest
reduction in events over 7 years of follow up andsafety concerns were observed with the
addition of ezetimibe (8).

More recently, the FDA approved 2 monoclonal ardibs to proprotein convertase
subtilisin/kexin 9 (PCSK9), alirocumab and evolo@mwhich inhibit binding of PCSK9 to the
LDL receptor, thus increasing LDL receptor dendigth agents were approved as an adjunct to
diet and maximally tolerated statin therapy foatreent of adults with heterozygous familial
hypercholesterolemia (HeFH) or clinical ASCVD wlegjuire additional lowering of LDL-C. In
addition, evolocumab was approved for use in coatlmn with other LDL-lowering therapies
(e.g., statins, ezetimibe, LDL apheresis) in pasi@vith homozygous familial
hypercholesterolemia (HoFH) who require additidoalering of LDL-C (10,11). These agents
dramatically reduce LDL-C levels over and abovérstherapy, with favorable short-term
outcomes data up to 18 months (11,12). Long-temti@eascular outcomes trials are ongoing
for both alirocumab and evolocumab, as well adtmocizumab, a PCSK9 inhibitor that is not

yet FDA-approved.

Rationale for Expert Consensus Decision Pathway

The ACC recognized that clinicians and patients sesk firmer and more specific guidance on
the adequacy of statin therapy and whether or whh@ise non-statin therapies if response to
statins is deemed inadequate. Therefore, the A@Rerd this Expert Consensus Decision
Pathway Writing Committee to address current gapgsaie for LDL-C lowering to reduce
ASCVD risk. This effort relies extensively on thédence base established by the 2013
ACC/AHA cholesterol guideline and attempts to pdevfurther recommendations for clinicians
and patients regarding use of non-statin therafiishould be noted that this process did not
involve formal systematic reviews, grading of evide, or synthesis of evidence. The goal was
to provide practical guidance for clinicians andigras in situations not covered by the 2013
ACC/AHA guideline until such time as the next rowfdyuidelines has the opportunity to

formally review recent scientific evidence and @éavescular outcomes trials are completed with
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new agents for ASCVD risk reduction. Specificatlyis panel was convened by the ACC to

answer the following questions regarding use ofstatin therapies:
1) In what patient populations should non-staterdipies be considered?

2) In what situations should non-statin therapesdnsidered, i.e., when is the amount
of LDL-C lowering (percent LDL-C reduction or LDL-€ange achieved on therapy) less
than anticipated, less than desired, or inadeqaatewhich treatment options should be

considered in patients who are truly statin iniate¢?

3) If non-statin therapies are to be added, whgdnés or therapies should be considered

and in what order?

2. METHODS

Background

In 2013, the ACC launched “LDL: Address the Risk”amulti-stakeholder quality initiative
designed to improve patient outcomes by drivingrawess of gaps in lipid management and the
importance of managing LDL-related risk. On Septenis$, 2015 the second LDL: Address the
Risk Think Tank meeting was convened to bring tegeexpert clinicians along with a broad set
of stakeholders from patient advocacy groups, hgaétns, pharmacy benefit managers, drug
manufacturers, electronic health record vendom hegalth systems to discuss the newest
developments in management of dyslipidemia an@tsider implications for the care of high-
risk patients with dyslipidemia. Participants imsthDL: Address the Risk Think Tank identified
the need for expert consensus guidance regardinigi¢brporation of non-statin therapies into

treatment strategies for higher-risk patients asteal gap in clinical care.
Process

The guidance that follows in this document wasnmied by the scientific evidence presented
and expert opinions considered during the ThinkkTand by subsequent review and
deliberation on available evidence by the Expemsgasus Writing Committee. While the Think

Tank provided valuable insight into the practicalues and gaps in care, this document is a
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separate and independent activity aimed specy¥iealaddressing the questions raised during the

meeting.

The work of the Writing Committee was supportediesively by the ACC without
commercial support. Writing Committee members vt#dered their time to this effort.
Conference calls of the Writing Committee were aberitial and attended only by committee
members and society staff. A formal peer reviewcpss was completed consistent with ACC
policy and included expert reviewers nominatedieyACC (See Appendix 2). A public
comment period was also held to obtain furtherlbeel. Following reconciliation of all
comments, this document was approved for publindiipthe governing bodies of the ACC and

endorsed by the National Lipid Association.

The Expert Consensus Writing Committee began iibefations by endorsing the construct
of the 4 statin benefit groups identified by thd 2ACC/AHA cholesterol guideline (Table 1)
(2). The Committee then considered the potentrahé ASCVD risk-reduction benefit of the
use or addition of non-statin therapies in eacthef4 statin benefit groups. Within each of these
groups, higher-risk subgroups were considered agggrgiven the potential for differences in

the approach to combination therapy in each ofethesque groups.

Lifestyle Intervention: In agreement with the 204BC/AHA cholesterol guideline, for all

patient groups the current consensus emphasizelféistyle modification (i.e., adherence to a
heart healthy diet, regular exercise habits, avaidaf tobacco products, and maintenance of a
healthy weight) remains a critical component of A®Crisk reduction, both prior to and in
concert with the use of cholesterol-lowering drogrépies. In addition, referral to a Registered
Dietitian Nutritionist (RDN) may be considered toprove understanding of heart-healthy
dietary principles and individualize nutrition reemendations. Adherence to lifestyle
modification should be regularly assessed at the bf initiation or modification of statin
therapy and during monitoring of ongoing therapg.tAis document specifically addresses
considerations for the incorporation of non-st#tierapies in selected high-risk patient
populations, it is critical that the clinician assend reinforce adherence to intensive lifestyle
changes prior to initiation of these additionalr@ge The reader is referred to the 2013
ACC/AHA Guideline on Lifestyle Management to Red@ardiovascular Risk (12) and the
National Lipid Association Recommendations for €atiCentered Management of
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Dyslipidemia: Part 2 (13) for lifestyle recommenidas for healthy adults and management of

dyslipidemias.

Monitoring of Response to LDL-C Lowering Therapitsagreement with the ACC/AHA

guideline, the Writing Committee recommends theafsan initial fasting lipid panel (TC,
triglycerides, HDL-C, and calculated LDL-C), folled/ by a second lipid panel 4 to 12 weeks
after initiation of statin therapy, to determinpatient’s adherence to statin therapy. Thereafter,
assessments should be performed every 3 to 12 masttinically indicated. Adherence to both
medication and lifestyle regimens is required f&QVD risk reduction. When any modification
is made to LDL-C lowering therapy, including intéitation of lifestyle intervention, increase

in statin intensity, or the addition of non-statwerapies, the Writing Committee recommends
the use of a fasting lipid panel 4 to 12 weeksrdfematment modification to determine a patient’s
response and adherence. Thereafter, assessmeumits Isd@erformed every 3 to 12 months as

clinically indicated.

Approaches to Statin Intolerance: Because the dwaming body of evidence for ASCVD

risk reduction with lipid-lowering therapies is fnostatin RCTs, evidence-based statin therapy of
appropriate intensity is recommended in all 4 stegénefit groups; however, following initiation
of therapy, some individuals may experience undedx@ adverse effects when taking the
recommended intensity of statin, the most commogprted being muscle-related symptoms
(14). Although muscle-related side effects may oedhile on statin therapy, true statin
intolerance is uncommon (15,16). A systematic apgndo evaluation of possible statin-related
adverse effects is critically important to enco@ragherence to evidence-based statin treatment.
A careful history can help to determine if symptaans consistent with statin-related effects,
which tend to be myalgias or weakness in largeiprakmuscle groups. Other causes of muscle
symptoms must be ruled out (e.g., hypothyroidisitaywin D deficiency, recent exercise) and
drug-drug interactions that can increase systetatlsexposure must be considered. Some
patients, such as women, individuals of Asian dets@nd the elderly, may be at increased risk
for statin-related muscle symptoms; however, tipadients may be able to tolerate a lower statin
intensity, an alternative statin, or alternativeidg strategies without problems. The approach to
statin intolerance should include discontinuatibstatin therapy and subsequent rechallenge to
verify recurrence of muscle-related symptoms. Wagtlere is not a universally accepted

definition of statin intolerance, most experts moeend that patients are documented to have

Page 11



Lloyd-Jones DM, et al.
2016 Lipid Pathway

unacceptable muscle-related symptoms that resathedigcontinuation of therapy and occur

with rechallenge on at least 2-3 statins, prefgrabkes that use different metabolic pathways and
have different lipophilicity, and 1 of which is g&ibed at the lowest approved dose. Although
not studied in RCTs, if the lowest dose of multiglatins cannot be tolerated on a daily basis,
consideration should be given to alternative dosinategies such as use of statins with long
half-life administered 3 times per week or onceweek (17). Non-statin therapies are not
considered to be an alternative to evidence-basd¢id sherapy unless statin intolerance has been
systematically and rigorously evaluated and docueteThe ACC Statin Intolerance App
(http://www.acc.org/StatinintoleranceApp) incorpsathe guidance of both the ACC/AHA
guideline and the National Lipid Association’s 2(8#tin Intolerance Panel for the

comprehensive evaluation and management of potstdian-related side effects (1,15). The
app facilitates and adds structure to the clinigatient discussion and includes questions to
evaluate muscle-related symptoms, step-by-ste@guoalin the management of statin-related
muscle symptoms, and a drug comparison tool fosidenation of statin characteristics and

potential drug-drug interactions.

Non-statin therapies: Currently available strategied agents that are considered in this

document for the management of LDL-related ASC\Ak are described in Table 3. Dietary
adjuncts for lowering atherogenic cholesterol miag &e considered for patients with
dyslipidemia, including phytosterols and solubletdry fibers (13). As outlined in Table 3, there
are important considerations in the choice of natirs pharmacologic agents that may make a
treatment modality preferable in specific patieopplations (e.g., pregnant women, elderly
patients, patients with diabetes). These considasmtnclude the extent of available scientific
evidence for net ASCVD risk-reduction benefit, $af@nd tolerability, potential for drug-drug
interactions, efficacy of additional LDL-C loweringost, convenience and medication storage,
pill burden, route of administration, potentialj¢opardize adherence to evidence-based
therapies, and, importantly, patient preference$oi® initiation of combination therapy, it is
imperative for clinicians and patients to engaga discussion that addresses the potential for
net benefit, including absolute ASCVD risk-reduntizenefits and potential harms, prescribing

considerations, and patient preferences for treatiiiable 4) (1).

The Expert Consensus Writing Committee undertookteaative process to determine the

higher-risk patient groups that should be consitlése additional LDL-C lowering therapies,
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the appropriate strategies that should be considereeach group, and the order in which those
strategies should be considered. The Committetectrssidered a base case of a patient without
significant comorbidities within each of the fowatn benefit groups. The appropriate strategies
and the order of consideration were first deterchifoe these patients. Once the Committee
reached consensus on this scenario, members uoklaraterative process of discussion and
consideration of special circumstances for submrs with comorbidities, and then updated
the strategies in order to create a clinical pathwaalgorithm, that could be followed by
clinicians for each patient scenario. All issuesemdiscussed and all pathways were finalized
with full consensus of the Committee members. Q@énihe Writing Committee did not consider
therapies for severe hypertriglyceridemia (presiipomega-3 fatty acids, fibric acid
derivatives), which have been addressed elsewheeatly (17,18). On the basis of currently
available evidence of non-efficacy and potentiahtsg the Committee judged that there are no
clear indications for the routine use of niacingamations as additional non-statin therapies, and

niacin is therefore not recommended for use indrifie clinical situations addressed below.

Special populations not included in 1 of the 4istbenefit groups (patients with heart
failure, patients on maintenance hemodialysis,vamehen considering pregnancy or already

pregnant) are considered in a separate sectiowbelo

3. ASSUMPTIONS AND DEFINITIONS

To limit inconsistencies in interpretation, speciissumptions and definitions were considered
by the writing committee in the development of ttieeument.
1. The Expert Consensus Writing Committee endorses\laence-based approaches to
ASCVD risk reduction in adults enumerated in the28CC/AHA Guideline on the

Treatment of Blood Cholesterol to Reduce Atherastie Cardiovascular Risk in Adults

(1).

2. These algorithms begin with the assumption thap#teent is in 1 of the 4 evidence-
based statin benefit groups identified in the 2BCL/AHA cholesterol guideline:
a. Patients with clinical ASCVD;
b. Patients with LDL-C>190 mg/dL, not due to secondary causes;
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c. Patients aged 40-75 years with diabetes mellitdsd @1 -C 70-189 mg/dL; and
d. Patients aged 40-75 years with no diabetes butlidih-C 70-189 mg/dL and
predicted 10-year ASCVD risk7.5%.
Patients not in 1 of these 4 groups who may béeaated risk for ASCVD events should
receive individualized care in the context of skadecision making between the clinician

and patient (see Special Populations).

3. These algorithms assume that the patient is clyreaking or has attempted to take a
statin, as a result of shared decision making thatdthe clinician and patient are trying
to determine whether additional therapy is needaéduce ASCVD risk further.

4. These algorithms were crafted based on the pre@ppotential net ASCVD risk-
reduction benefit, meaning that the potential biénef additional non-statin therapy
should outweigh any potential for harm. Other cdestions include the extent of
available scientific evidence for safety and tdbdigy, potential for drug-drug
interactions, efficacy of additional LDL-C loweringost, convenience and medication
storage, pill burden, route of administration, pied to jeopardize adherence to
evidence-based therapies, and importantly, papierierences. Before initiation of
combination therapy, it is imperative for cliniceaand patients to engage in a discussion
that addresses the potential for net benefit, ainlyiabsolute ASCVD risk-reduction
benefits and potential harms, prescribing constaers, and patient preferences for
treatment (Table 4).

5. Critical to the decision-making process for usadditional non-statin therapies in select
high-risk patients was the definition of the cortagfpthresholds for consideration of net
ASCVD risk-reduction benefit. The Expert Consendirging Committee endorsed the
evidence-based findings from the 2013 ACC-AHA chtdeol guideline regarding the
use of appropriate intensity statin therapy andnidesators of efficacy (e.g., >50% LDL-
C reduction for high-intensity statin doses and®850% reduction for moderate-
intensity doses). In addition, the Committee ackieoged that patients in the RCTs

demonstrating efficacy and safety of LDL-C lowerthgrapy tended to achieve absolute
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LDL-C levels within a given range. Therefore, asswgradherence to therapy, patients
with LDL-C levels above that range may not achimaximal benefit and might be
considered for additional therapy. The Committerdafore judged that it was appropriate
to provide levels of LDL-C, or “thresholds”, in tas of both percentage LDL-C
reduction from baseline and absolute on-treatm@&it-C measurement, which, if not
achieved by adherent patients, would serve asriatiaonsider in decision making
regarding further therapy. The Writing Committeepliasizes that these are not firm
triggers for adding medication but factors that rbayconsidered within the broader

context of an individual patient’s clinical situati.

6. The Expert Consensus Writing Committee recognizasthere are different means for
measuring LDL-C—through direct measurement or datmn using the Friedewald
equation. The Committee endorses use of the Frigldeyguation in most cases, given
that the majority of RCTs used this method, théat the most widely available means in
clinical practice, and that it tends to cost I&ésnetheless, the Committee acknowledges
that there can be significant discrepancies inlgeptdirectly measured versus calculated
LDL-C within the same sample, especially at lowBLLC levels (19,20). The
uncertainty in LDL-C measurement provides furthgyort for the Committee’s position
that the thresholds for consideration of net ASQN4R-reduction benefit should merely

be factors to be considered and not firm triggersritensification of therapy.

7. Each algorithm below provides a suggested climmgakflow for consideration of
additional therapies. The associated text in thuchent and the footnotes in the figures
provide important context and additional considerat and should be read carefully by
users. At the end of this document, several speoialilations are considered for whom

individualized care is recommended.

4. CENTRAL ILLUSTRATION

Figure 1 displays the patient populations addrebgdatie Writing Committee, factors to

consider at each clinical stage, and potentiahwetgtions to consider. The solid arrow represents
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recommended steps, whereas the dashed arrow esligational interventions that may be
considered. Readers should refer to the individigdrithms for the detailed clinical workflow

for each patient scenario.
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FIGURE 1
Interventions to Consider

Patient Populations Addressed and Factors and

PATIENT POPULATIONS ADDRESSED: 4 STATIN BENEFIT GROUPS

Adults >21 years of age Adults >21 years of age Adults aged 40-75 years Adults aged 40-75 years
with clinical ASCVD, on with LDL-C =190 mg/dL without ASCVD but with without clinical ASCVD or
statin for secondary (not due to secondary diabetes and LDL-C diabetes, with LDL-C
prevention modifiable causes), on 70-189 mg/dL, on statin 70-189 mg/dL and an
statin for primary for primary prevention estimated 10-year risk for
prevention ASCVD of >7.5%, on statin
for primary prevention
y L 2
4 FACTORS TO CONSIDER A
* Adherence and lifestyle
o Statin intolerance
e Control of other risk factors
¢ Clinician-patient discussion regarding potential benefits, potential harms, and patient preferences
regarding addition of non-statin medications
® Percentage LDL-C reduction (may consider absolute LDL-C level achieved)
* Monitoring of response to therapy, adherence, and lifestyle
= )

l@annuns

OPTIONAL INTERVENTIONS TO CONSIDER

o Referral to lipid specialist and registered dietitian nutritionist
* Ezetimibe

¢ Bile acid sequestrants

* PCSK9 inhibitors

for patients with familial hypercholesterolemia

¢ Mipomersen, lomitapide, LDL apheresis may be considered by lipid specialist

Abbreviations: ASCVD = atherosclerotic cardiovascular disease, LDL = low-density lipoprotein, LDL-C = low-density lipoprotein cholesterol,

PCSK9 = proprotein convertase subtilisin/kexin 9.
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5. DESCRIPTION AND RATIONALE: APPROACH TO PATIENT
GROUPS WHO MAY BE CONSIDERED FOR ADDITIONAL THERAPY

The Expert Consensus Writing Committee createds@@tipathway algorithms for each of the
patient groups, which are described below. For e&sknical use, these are also summarized in
Figures 2-5.

Adults >21 years of age with clinical ASCVD, on Statin foSecondary Prevention —
Figures 2A-2C

Patients with clinical ASCVD are defined from th€Rinclusion criteria as those with ACS or
history of myocardial infarction (MI), stable or stable angina, coronary revascularization,
stroke, transient ischemic attack presumed to lah&rosclerotic origin, or peripheral arterial
disease or revascularization. The Committee idedtgeveral subgroups of patients with clinical
ASCVD, including those without other comorbiditiéispse with comorbidities, and those with
baseline LDL-C>190 mg/dL. Each of these subgroups is addressedé@parate algorithm

below. Comorbidities were defined as diabetes msllirecent (<3 months) ASCVD event,
ASCVD event while already taking statin therapysddane LDL-C>190 mg/dL not due to
secondary causes, poorly controlled other major Y3 @dsk factors, elevated lipoprotein(a), or
chronic kidney disease (CKD). Patients with ASCMUial daseline LDL-G190 mg/dL are
addressed in a separate algorithm. Patients witipgymatic heart failure, those on maintenance
hemodialysis, and those with planned or currengmaacy require individualized care (see
Special Populations below).

High-intensity statin therapy should be initiated &dults<75 years of age with clinical
ASCVD who are not receiving statin therapy or themsity should be increased in those
receiving a low- or moderate-intensity statin, gsléhey have a history of intolerance to high-
intensity statin therapy or have other characiesshat may influence safety. In individuals with
clinical ASCVD in whom high-intensity statin thesaprould otherwise be used, when either
high-intensity statin therapy is contraindicatedubien characteristics predisposing to statin-
associated adverse effects are present, modetatesity statin therapy should be used as the

second option, if tolerated. As noted, if moderatensity statins are employed, the objective is
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to achieve a 30% to <50% reduction of LDL-C, andHigh-intensity statins;50% LDL-C

reduction.

As per the ACC/AHA guideline, fewer people >75 yeaf age were enrolled in the statin
RCTs, but available evidence does support the moation of statins beyond 75 years of age in
persons who are already taking and tolerating tlasgs. A larger amount of data support the
use of moderate-intensity statin therapy for seaop@revention in individuals with clinical
ASCVD who are >75 years of age; however, the lichitdormation available does not clearly
support initiation of high-intensity statin therafoy secondary prevention in individuals >75

years of age.

Stable Clinical ASCVD without Comorbidities, on Stdin for Secondary Prevention
(Figure 2A). Patients in this group have stable chronic ASCVihaut the presence of diabetes,
a recent (<3 months) ASCVD event, an ASCVD evernterddready taking a statin, poorly
controlled other major ASCVD risk factors, elevalipdprotein(a), CKD, symptomatic heart
failure, maintenance hemodialysis, or baseline LO£190 mg/dL not due to secondary causes.
These patients should be treated first with maxiyrtalerated statin intensity. If patients have a
>50% reduction in LDL-C from baseline (and may cdaesiLDL-C <100 mg/dL), it is
reasonable to continue the statin therapy andrmeatio monitor adherence to medications and

lifestyle, and ongoing LDL-C response to therapy.

If a patient has a less-than-anticipated respors@% reduction in LDL-C and may consider
LDL-C >100 mg/dL), additional clinical approaches are wated. First, the clinician and
patient should address statin adherence by asgehsimumber of missed statin doses per month
and evaluating any barriers to adherence. The Ctraremphasizes that if an adherent patient
has not been tried on a high-intensity statin,die should be increased to a high-intensity dose
at this time. Patients who are unable to toleragna moderate-intensity statin should be
evaluated for statin intolerance and considereddfarral to a lipid specialist. The clinician and
patient should attempt to intensify lifestyle machtion and may consider the incorporation of
soluble dietary fiber and phytosterols as parhef approach. Other major ASCVD risk factors,
including tobacco use and elevated blood presshmjld be addressed and controlled as well. If
the patient has now achieved the anticipated ressptmtherapy, witk50% reduction in LDL-C
(and may consider LDL-C <100 mg/dL), it is reasdedb continue current therapy and
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continue to monitor adherence to medications dedtiile, and ongoing LDL-C response to

therapy.

If, after these interventions, the patient sti k&0% reduction in LDL-C (and may consider
LDL-C >100 mg/dL), the patient and clinician should eim&y a discussion focused on shared
decision making regarding the addition of a nothstaedication to the current regimen. The
clinician-patient discussion is described in Tablend should address: the potential for
additional ASCVD risk reduction that could be exelcfrom the addition of a non-statin
therapy to lower LDL-C further; the potential faheerse events or drug-drug interactions from
addition of non-statin therapy (see Table 3); aaiept preferences, including considerations of
the patient’s perception of net benefit, convengZbarden of additional therapy, cost, quality of
life, and the potential to jeopardize adherenceather evidence-based therapies. If a decision is
made to pursue no additional medication at thigtpdiis reasonable to continue current therapy
and continue to monitor adherence to medicatioddifestyle, and ongoing LDL-C response to
therapy.

Although there is a gap in RCT evidence demonsigatutcomes benefits of using
combination therapy in stable clinical ASCVD patgerthe Expert Consensus Writing
Committee supports consideration of adding ezeeri® mg daily as the first non-statin agent,
given the benefits on ASCVD outcomes and demorrstrsafety of ezetimibe in patients with
ACS treated with ezetimibe-simvastatin versus sstatan monotherapy (Table 3) (8). A bile
acid sequestrant (BAS) may be considered as a ddicenagent for those with ezetimibe
intolerance and with triglycerides <300 mg/dL, there is no evidence for benefit of BAS in
addition to statins in this population (21). If theals of therapy defined in the clinician-patient
discussion have been achieved with addition ofimzee, it is reasonable to continue the statin-
ezetimibe therapy and continue to monitor adherémeoeedications and lifestyle, and ongoing

LDL-C response to therapy.

If ASCVD patients without comorbidities, who are maximally tolerated statin-ezetimibe
or non-statin combination therapy in the setting@tumented statin intolerance, achieve a less-
than-anticipated response with <50% reduction ini@(and may consider LDL-E100
mg/dL), it is reasonable to engage in a cliniciatignt discussion with consideration of the net

benefit of alirocumab or evolocumab (in additiorotan place of ezetimibe) as a second step to
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achieve further LDL-C reduction. If a PCSK9 inhdriis prescribed, clinicians should continue
maximally tolerated statin and monitoring for adirere to medications and lifestyle, side

effects, and ongoing LDL-C response to therapy.
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FIGURE 2A | Patients with Stable Clinical ASCVD without Comorbidities,
on Statin for Secondary Prevention

comorbidities,* on statin for secondary prevention

|

Patient has >50% LDL-C reduction (may consider
LDL-C <100 mg/dL) on maximally tolerated statint

[ Patients with stable clinical ASCVD without j

1. Address statin adherence.
2. Intensify lifestyle (may consider phytosterols).
3. Increase to high-intensity statin if not already taking.

4. Evaluate for statin intolerance if unable to tolerate moderate-intensity
statin.t Consider referral to lipid specialist if statin intolerant:

5. Control other risk factors.

Patient has >50% LDL-C reduction (may consider
LDL-C <100 mg/dL) on maximally tolerated statint

CLINICIAN-PATIENT DISCUSSION FACTORS TO CONSIDER

1. Potential for additional ASCVD risk reduction from addition of non-statin
therapy to lower LDL-C (see Table 4)

2. Potential for adverse events or drug-drug interactions from addition of
non-statin therapy (see Table 3)

3. Patient preferences (see Table 4)

H
"
° Optional non-statin
medications to consider
H
v

Consider ezetimibe first.§ Consider adding or replacing 1
with PCSK9 inhibitor second. || J

l v v v

Decision for no
additional medication

4..°...

Patient has 250% LDL-C reduction (may consider Continue to monitor adherence to
LDL-C <100 mg/dL) on maximally tolerated medications and lifestyle, and
statin/other medicationst LDL-C response to therapy.

Abbreviations: ASCVD = atherosclerotic cardiovascular disease, BAS = bile acid sequestrant, LDL-C = low-density lipoprotein cholesterol,
PCSK9 = proprotein convertase subtilisin/kexin 9, RDN = registered dietitian nutritionist.

*Comorbidities are defined as diabetes, recent (<3 months) acute ASCVD event, ASCVD event while already taking a statin, baseline LDL-C =190 mg/dL not due to
secondary causes, poorly controlled major ASCVD risk factors, elevated lipoprotein(a), and chronic kidney disease. Patients with ASCVD and baseline LDL-C 2190
mg/dL are addressed in a separate algorithm. Patients with symptomatic heart failure, those on maintenance hemodialysis, and those with planned or current
pregnancy require individualized care.

1The Expert Panel emphasizes that these are not firm triggers for adding medication, but they are factors that may be considered within the broader context of an
individual patient’s clinical situation.

$See section on strategy for assessment and management of statin intolerance.
§May consider BAS if ezetimibe intolerant and triglycerides <300 mg/dL.

||Consider only if on maximally tolerated statin and either ezetimibe or BAS, with persistent <50% LDL-C reduction or LDL-C 2100 mg/dL. Strongly consider if fully
statin intolerant and attempts to lower LDL-C with ezetimibe and/or BAS result in persistent <50% LDL-C reduction or LDL-C =100 mg/dL.
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Clinical ASCVD with Comorbidities, on Statin for Secondary Prevention (Figure 2B).
Patients in this group have ASCVD with comorbiditiecluding diabetes, recent (<3 months)
ASCVD event, ASCVD event while already taking aistgpoorly-controlled other major
ASCVD risk factors, elevated lipoprotein(a), or CKbt on hemodialysis. These patients should
be treated first with maximally tolerated statitemsity. Patients presenting with ACS should
have a lipid panel obtained within 24 hours of éleate event for accurate assessment of baseline
LDL-C. If patients have a50% reduction in LDL-C from baseline (and may cdesiLDL-C
<70 mg/dL or non-HDL-C <100 mg/dL for patients widlabetes), it is reasonable to continue
the statin therapy and continue to monitor adher¢éaenedications and lifestyle, and ongoing
LDL-C response to therapy. Due to the frequencglefated non-HDL-C despite near-normal
levels of LDL-C in patients with diabetes, non-H@QLthresholds are included for this high-risk
patient population. The algorithm for patients wkSCVD and with comorbidities (Figure 2B)
addressed in this section closely mirrors the dlgor for patients with ASCVD without
comorbidities (Figure 2A), with the exception oétbonsideration of the lower LDL-C threshold
(<70 mg/dL) and non-HDL-C threshold (<100 mg/dL patients with diabetes). The Committee
judged this to be appropriate given the higher-nigture of this patient population with

comorbidities.
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FIGURE 2B | Patients with Clinical ASCVD with Comorbidities, on Statin
for Secondary Prevention

Patients with clinical ASCVD with comorbidities,*
on statin for secondary prevention

Patient has >50% LDL-C reduction (may consider LDL-C <70 mg/dL or may consider
non-HDL-C <100 mg/dL in patients with diabetes) on maximally tolerated statint

1. Address statin adherence.
2. Intensify lifestyle (may consider phytosterols).
3. Increase to high-intensity statin if not already taking.

4. Evaluate for statin intolerance if unable to tolerate moderate-intensity statin.t
Consider referral to lipid specialist if statin intolerant.

5. Control other risk factors.

Catient has >50% LDL-C reduction (may consider LDL-C <70 mg/dL or may conside%

non-HDL-C <100 mg/dL in patients with diabetes) on maximally tolerated statint

CLINICIAN-PATIENT DISCUSSION FACTORS TO CONSIDER

1. Potential for additional ASCVD risk reduction from addition of non-statin
therapy to lower LDL-C (see Table 4)

2. Potential for adverse events or drug-drug interactions from addition of
non-statin therapy (see Table 3)

3. Patient preferences (see Table 4)

H

. .
o Optional non-statin o

: medications to consider

M

A 4

Consider adding or replacing
Consider ezetimibe first.§ with PCSK 9 inhibitor
second. ||

Decision for
no additional
medication

1 \ 4 \ 4 v v

Patient has >50% LDL-C reduction (may consider LDL-C <70 mg/dL or may consider GeCm @ mErir Qileneues i

o S lifestyle,
non-HDL-C <100 mg/dL in patients with diabetes) on maximally tolerated statint mfgifgt:::;:::’e It:i;y;a:;d

Abbreviations: ASCVD = atherosclerotic cardiovascular disease, BAS = bile acid sequestrant, LDL-C = low-density lipoprotein cholesterol,
PCSK9 = proprotein convertase subtilisin/kexin 9, RDN = registered dietitian nutritionist.

*Comorbidities are defined as diabetes, recent (<3 months) acute ASCVD event, ASCVD event while already taking a statin, baseline LDL-C >=190 mg/dL not due to
secondary causes, poorly controlled major ASCVD risk factors, elevated lipoprotein(a), and chronic kidney disease. Patients with ASCVD and baseline LDL-C 190
mg/dL are addressed in a separate algorithm. Patients with symptomatic heart failure, those on maintenance hemodialysis, and those with planned or current
pregnancy require individualized care.

1The Expert Panel emphasizes that these are not firm triggers for adding medication, but they are factors that may be considered within the broader context of an
individual patient’s clinical situation. Due to increase in triglycerides often present in diabetes, may also consider combination therapy if non-HDL-C > 100 mg/dL.
$See section on strategy for assessment and management of statin intolerance.

§Consider BAS if ezetimibe intolerant and triglycerides <300 mg/dL. Colesevelam may have modest salutary effects on HbA1c and may worsen hypertriglyceridemia.

" Consider only if on maximally tolerated statin and either ezetimibe or BAS, with persistent <50% LDL-C reduction or LDL-C 270 mg/dL. Strongly consider if fully
statin intolerant and attempts to lower LDL-C with ezetimibe and/or BAS result in persistent <50% LDL-C reduction or LDL-C 270 mg/dL.
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Clinical ASCVD and Baseline LDL-C>190 mg/dL Not Due to Secondary Causes, on
Statin for Secondary Prevention (Figure 2C)Patients with ASCVD and primary, severe
elevations of LDL-C>190 mg/dL have very high risk for future ASCVD etebecause of their
lifetime exposure to markedly elevated LDL—C levdlsis risk is accelerated in the presence of
other ASCVD risk factors (22,23). Patients with Li01>190 mg/dL are more likely to have
heterozygous (HeFH) or homozygous (HoFH) familigbdrcholesterolemia, genetic disorders
associated with severe hypercholesterolemia, dachidy history of severe
hypercholesterolemia and premature ASCVD. Earlgttnent is highly beneficial. Long-term
drug therapy of patients with severe hypercholetgaria can substantially reduce the risk of
ASCVD and requires lifelong treatment and regutdlofv-up. Referral to a lipid specialist
should be stronglgonsidered for patients with LDL-€190 mg/dL and is definitely
recommended for children, adolescents, women dymiegnancy, and patients with HoFH or
severe HeFH (22,23). Because hypercholesterolentlese high-risk individuals is often
genetically determined, family screening is esgdcimportant in this group to identify
additional family members who would benefit frons@ssment and early treatment. Cascade
screening, a process of systematic assessmertsef loiologic relatives, should be performed
for all patients with HeFH or HoFH to identify otisewith the disease who would benefit from
treatment (24).

These patients should be treated first with maxiyrtalerated statin therapy. If patients have
>50% reduction in LDL-C from baseline (and may cdesiLDL-C <70 mg/dL), it is reasonable
to continue statin therapy, monitor adherence tdica¢ion and lifestyle, and ongoing LDL-C
response to therapy. In patients who have a lessdhticipated response on maximally
tolerated statin therapy with <50% reduction in L-BL(and may consider LDL-E70mg/dL),
the clinician and patient should address statiresgtite by assessing the number of missed statin
doses per month and evaluating any barriers toradbe. The Committee emphasizes that if an
adherent patient has not been tried on high-intessatin, the dose should be increased to a
high-intensity dose at this time. Patients wholarable to tolerate even a moderate-intensity
statin should be evaluated for statin intolerama® @nsidered for referral to a lipid specialist.
Other major ASCVD risk factors, including tobacaeuelevated blood pressure, and diabetes,
should be controlled as well. The Committee alsplesizes that all such patients should be

considered for referral to a lipid specialist addNR especially if they have documented HoFH.
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If the patient has now achieved the anticipatedarse to therapy-60% reduction in LDL-C
and may consider LDL-C <70 mg/dL or non-HDL-C <1@@/dL in patients with diabetes), it is
reasonable to continue current therapy and contmusonitor adherence to medications and

lifestyle, and ongoing LDL-C response to therapy.

If, after these interventions, the patient sti k&0% reduction in LDL-C (and may consider
LDL-C >70 mg/dL), the patient and clinician should ent#o ia discussion focused on shared
decision making regarding the addition of a nornistaedication to the current regimen (Table
4). Although there is a gap in the evidence demmatisyy outcomes benefit when combined with
high-intensity statin therapy, the addition of @ndbe may be considered based upon the
improved ASCVD outcomes and demonstrated safetlyeo€ombination of ezetimibe with
moderate-intensity simvastatin versus simvastabnatherapy (8). A BAS may be considered
as a second-line alternative to ezetimibe if teglydes <300 mg/dL. In the opinion of the Expert
Consensus Writing Committee, in a patient with ASICANd baseline LDL-G&190 mg/dL with
<50% reduction in LDL-C (and may consider LDL>Z0 mg/dL) it is reasonable to consider a
PCSKO inhibitor as a first step rather than ezddenor BAS given PCSKO9 inhibitors’ greater
LDL-C lowering efficacy. Regardless of the therawpsen as the initial non-statin therapy that
is added, the response to therapy should be medits described above. If the reduction in
LDL-C is inadequate (<50% reduction in LDL-C andyntansider LDL-C>70 mg/dL) with
addition of the initial non-statin therapy, consatéon of the net benefit of adding a second non-
statin agent to achieve further LDL-C reductiomngasonable for patients on maximally tolerated
statin-ezetimibe, statin-PCSK9 inhibitor, or noatst combination therapy in the setting of
documented statin intolerance. If combination statid non-statin therapy with ezetimibe (or a
BAS) and a PCSK®9 inhibitor have been attemptedth@gbatient still has <50% reduction in
LDL-C (and may consider LDL-&70 mg/dL), the Committee recommends referral tipid |
specialist and RDN.

Specialized therapies, such as mipomersen, lordgapr LDL apheresis, may be needed to
control LDL-C in patients with ASCVD and baselinBILL-C >190 mg/dL who have an
inadequate response to statins with or withoutimie¢ and PCSK9 inhibitors (25). In the
opinion of the Expert Consensus Writing Committese therapies are best administered under
the care of a lipid specialist. LDL apheresis maybnsidered in patients with ASCVD and
phenotypic HeFH and LDL-€190 mg/dL despite maximally tolerated statin withwathout
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ezetimibe and PCSKO9 inhibitors (26). The Writingn@oittee has recommended using 190 mg
/dL on maximal treatment as the level at which Lajheresis should be considered in such
patients, in order to remain consistent with thesffs employed in the ACC/AHA guideline. In
those with phenotypic HoFH, evolocumab should besiered before LDL apheresis except in
those who have been documented to be LDL recepgative (27). Mipomersen, lomitapide,

and LDL apheresis are best administered underatesaf a lipid specialist.
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FIGURE 2C | Patients with Clinical ASCVD and Baseline LDL-C >190 mg/dL

Not Due to Secondary Causes, on Statin for Secondary Prevention

( Patients with clinical ASCVD and baseline LDL-C >190 mg/dL not due to secondary causes,* on statin for secondary prevention J
( Patient has >50% LDL-C reduction (may consider LDL-C <70 mg/dL) on maximally tolerated statint m—

?

1. Address statin adherence.
2. Intensify lifestyle (may consider phytosterols).
3. Increase to high-intensity statin if not already taking.
4. Evaluate for statin intolerance if unable to tolerate moderate-intensity statin.t
Referral to lipid specialist recommended if statin intolerant.
5. Control other risk factors.
6. Consider referral to lipid specialist and RDN for all patients, especially for homozygous FHS§.

i

Patient has >50% LDL-C reduction
(may consider LDL-C <70 mg/dL) on maximally tolerated statint

?

CLINICIAN-PATIENT DISCUSSION FACTORS TO CONSIDER

1. Potential for additional ASCVD risk reduction from addition of non-statin
therapy to lower LDL-C (see Table 4)

2. Potential for adverse events or drug-drug interactions from addition of
non-statin therapy (see Table 3)

Decision for
no additional
medication

3. Patient preferences (see Table 4)

= 0
i Optional non-statin medications to consider i

Consider ezetimibe
(or BAS second line). ||

—

[ Consider PCSK9 inhibitor. ]

i

Patient has >50% LDL-C reduction (may consider LDL-C <70 mg/dL)
on maximally tolerated statin/other medicationst

?

1. Repeat clinician-patient di ion.
==y 2. Add other non-statin medication(s) above.
3. Consider referral to lipid specialist and RDN.

i

Patient has >50% LDL-C reduction (may consider LDL-C <70 mg/dL)
on maximally tolerated statin/ other medicationst

v v v y
Continue to monitor adherence to

medications and lifestyle, and
[ Referral to lipid specialist and RDN recommended LDL-C response to therapy.

Abbreviations: ASCVD = atherosclerotic cardiovascular disease, BAS = bile acid sequestrant, FH = familial hypercholestrolemia, LDL-C = low-density lipoprotein cholesterol,
PCSK9 = proprotein convertase subtilisin/kexin 9, RDN = registered dietitian nutritionist.

*e.g., hypothyroidism, nephrosis, extreme dietary patterns

1The Expert Panel emphasizes that these are not firm triggers for adding medication, but they are factors that may be considered within

the broader context of an individual patient’s clinical situation

$See section on strategy for assessment and management of statin intolerance.

§May consider mipomersen or lomitapide or LDL apheresis in appropriate patients.

|| Consider BAS if ezetimibe intolerant and triglycerides <300 mg/dL.
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Adults >21 years of age with LDL-cholesterob190 mg/dL (not due to secondary
modifiable causes), on Statin for Primary Preventia — Figure 3

Patients with baseline elevation of LDL190 mg/dL not due to secondary modifiable causes
are at very high risk of first and recurrent ASC¥iZents because of their lifetime exposure to
markedly elevated LDL—C levels. This risk is accafed in the presence of other ASCVD risk
factors (18,19). Patients with LDt190 mg/dL are more likely to have HeFH or HoFH, efen
disorders associated with severe hypercholesteraJemd a family history of severe
hypercholesterolemia and premature ASCVD. Thisrdisiohas an autosomal codominant
pattern of inheritance and is caused most commmyniyutations in the gene coding for the LDL
receptor, with greater than 1600 different ideatifmutations (22). Early treatment is highly
beneficial. Long-term drug therapy of patients vadvere hypercholesterolemia can
substantially reduce the risk of ASCVD and requiifedong treatment and regular follow-up.
Referral to a lipid specialist should be considdegatients with LDL-C>190 mg/dL and is
definitely recommended for children, adolescentasnen during pregnancy, and patients with
HoFH or severe HeFH (18,19).

Because hypercholesterolemia in these high-risiithaials is often genetically determined,
family screening is especially important in thisgp to identify additional family members who
would benefit from assessment and early treatn@adcade screening, a process of systematic
assessment of close biologic relatives, shoulddopned in all people with HeFH or HoFH to

identify others with the disease who would berfeditn treatment (24).

Depending on the gene mutation, expression, ardrpaif inheritance (i.e., homozygous or
heterozygous), patients with LDL-€190 mg/dLmay have variable responses to pharmacologic
therapies. Therefore, response to lifestyle madlifon and maximally tolerated statin therapy
should be monitored, reversible ASCVD risk factaonsst be treated, and more intensive
combination therapy may be indicated. A low-saeotdat, low-cholesterol diet should be
encouraged in all patients with severe hyperchetelmia and patients should be referred to a
RDN; however, even with strict adherence, dietllmged impact on the severity of

hypercholesterolemia in this high-risk patient pagian (28).

LDL-C >190 mg/dL with Clinical ASCVD. This clinical situation is addressed above and
in Figure 2C.
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LDL-C >190 mg/dL with or without Concomitant ASCVD Risk Factors (Figure 3).
Although all patients with baseline LDL-€190 mg/dL are at high risk for first and recurrent
ASCVD events because of their lifetime exposure gresence of concomitant risk factors or
risk markers for ASCVD (including a family histooy premature ASCVD events, tobacco use,
diabetes, hypertension, CKD, evidence of subclirmtaerosclerosis, elevated lipoprotein(a), or
elevated high-sensitivity C-reactive protein) fentincreases ASCVD risk significantly.
Management of these patients should address aerditto control all other causal ASCVD risk

factors to the extent possible.

These patients should be treated first with maxiyrtalerated statin therapy. If patients have
a >50% reduction in LDL-C from baseline (and magsider LDL-C <100 mg/dL), it is
reasonable to continue statin therapy, monitor @atoe to medication and lifestyle, and ongoing
LDL-C response to therapy. In patients who hawesa-than-anticipated response on maximally
tolerated statin therapy with <50% reduction in L-BL(and may consider LDL-€100mg/dL),
the clinician and patient should address statiresgtite by assessing the number of missed statin
doses per month and evaluating any barriers toradbe. The Committee emphasizes that if an
adherent patient has not been tried on high-intessatin, the dose should be increased to a
high-intensity dose at this time. If the patientimable to tolerate even a moderate-intensity
statin, they should be evaluated for statin ineolee and considered for referral to a lipid
specialist. Other major ASCVD risk factors, inclogltobacco use, elevated blood pressure, and
diabetes, should be controlled as well. The Conemitiso emphasizes that all such patients
should be considered for referral to a lipid spestiand RDN, especially if the patient has
documented HoFH. If the patient has now achievedititicipated response to therapy (>50%
reduction in LDL-C and may consider LDL-C <100 migkt non-HDL-C <130 mg/dL in
patients with diabetes), it is reasonable to camtiourrent therapy and continue to monitor

adherence to medications and lifestyle, and ongbidig-C response to therapy.

If, after these interventions, the patient stilk k0% reduction in LDL-C (and may consider
LDL-C >100 mg/dL or non-HDL-C <130 mg/dL in patients witiabetes), the patient and
clinician should enter into a discussion focusedlogred decision making regarding the addition
of a non-statin medication to the current regimeab{e 4). Depending upon the additional

desired percentage reduction in LDL-C, consideratmay be given teitherezetimibe or a
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PCSKO inhibitor in combination with maximally toéged statin therapy in these very high-risk
patients. Although there is a gap in the evideremaahstrating outcomes benefit when combined
with high-intensity statin therapy, the additionezietimibe may be considered given the
improved ASCVD outcomes and demonstrated safetlyeo€ombination of ezetimibe with
moderate-intensity simvastatin versus simvastabnatherapy (8). A BAS may be considered
as a second-line alternative to ezetimibe if teglydes <300 mg/dL. If a patient with primary
baseline LDL-C>190 mg/dL is unable to tolerate ezetimibe when dddemaximally tolerated
statin therapy, it is reasonable to consider a PLi8Kibitor before a BAS given PCSK9
inhibitors’ greater LDL-C lowering efficacy. The @umnittee also notes that for patients with
baseline LDL-C>190 mg/dL and without other high-risk features @morbidities, achievement
of >50% reduction in LDL-C and LDL-C <130 mg/dL is asenable therapeutic outcome that

may not require further intensification of therapy.

Specialized therapies may be needed to control CDh-patients with or without
concomitant ASCVD risk factors and LDL-€190 mg/dL. Mipomerson and lomitapide are only
approved for the treatment of HOFH and may be pitesd at the discretion of lipid specialists.
The mechanisms of action of these novel agentotimwolve upregulation of the LDL receptor
and may be of particular benefit in LDL receptogative HoFH patients. LDL apheresis may
be considered by lipid specialists in patients witlenotypic HeFH and LDL-€190 mg/dL
despite maximally tolerated medical therapy, andafopatients with phenotypic HoFH with
LDL-C >300 mg/dL on maximally tolerated therapy, includewgplocumab.
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FIGURE 3 | Patients without Clinical ASCVD and with Baseline LDL-C >190 mg/dL

Not Due to Secondary Causes, on Statin for Primary Prevention

( Patients without clinical ASCVD and with baseline LDL-C >190 mg/dL not due to secondary causes,* on statin for primary prevention )

i

C Patient has >50% LDL-C reduction (may consider LDL-C <100 mg/dL) on maximally tolerated statin'rm

?

Intensify lifestyle (may consider phytosterols).

Address statin adherence.

Increase to high-intensity statin if not already taking.

SN

Evaluate for statin intolerance if unable to tolerate moderate-intensity statin.t
Referral to lipid specialist recommended if statin intolerant.

Control other risk factors.
6. Consider referral to lipid specialist and RDN for all patients, especially if LDL-C >250 mg/dL or homozygous FH.§

Patient has >50% LDL-C reduction (may consider
LDL-C <100 mg/dL) on maximally tolerated statint

?

CLINICIAN-PATIENT DISCUSSION FACTORS TO CONSIDER

1. Potential for additional ASCVD risk reduction from addition of non-statin
therapy to lower LDL-C (see Table 4)

2. Potential for adverse events or drug-drug interactions from addition of
non-statin therapy (see Table 3)
3. Patient preferences (see Table 4)

o

Decision for
no additional
medication

Optional non-statin medications to consider

lgannn

—

Consider ezetimibe ]

{or|BAS second lina) | [ Consider PCSK9 inhibitor. ]

{

C Patient has >50% LDL-C reduction (may consider LDL-C <100 mg/dL)

on maximally tolerated statin/other medicationst

?

1. Repeat clinician-patient di ion.
=={ 2. Add other non-statin medication(s) above.
3. Consider referral to lipid specialist and RDN.

i

Patient has >50% LDL-C reduction (may consider LDL-C <100 mg/dL)
on maximally tolerated statin/other medicationst

v v v v
Continue to monitor adherence to

medications and lifestyle, and
[ Referral to lipid specialist recommended LDL-C response to therapy.

Abbreviations: ASCVD = atherosclerotic cardiovascular disease, BAS = bile acid sequestrant, FH = familial hypercholestrolemia, LDL-C = low-density lipoprotein cholesterol,
PCSK9 = proprotein convertase subtilisin/kexin 9, RDN = registered dietitian nutritionist.

*e.g., hypothyroidism, nephrosis, extreme dietary patterns

1The Expert Panel emphasizes that these are not firm triggers for adding medication, but they are factors that may be considered within

the broader context of an individual patient’s clinical situation.

1See section on strategy for assessment and management of statin intolerance.

§May consider mipomersen, lomitapide, or LDL apheresis for appropriate patients.

|| Consider BAS if ezetimibe intolerant and triglycerides <300 mg/dL.
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LDL-C >190 mg/dL and PregnancySpecial consideration for lipid management is reed
in all premenopausal women and during pregnandy aritvithout FH (see Special Populations,
below). Statins should only be used in premenopausaen who are using effective

contraception and are not nursing.

Familial Hypercholesterolemia in Children and Adolescents.Management of FH in
children and adolescents is beyond the scope ®htanuscript and has been reviewed in detail
elsewhere. The reader is referred to referenced ot excellent guidance on this important
topic (22,23).

Adults aged 40-75 years without ASCVD but with diabtes and LDL-C 70-189
mg/dL, on Statin for Primary Prevention — Figure 4
Patients with diabetes are at higher risk for ASCa@nts due to diabetes itself and also to

the concomitant burden of other cardiometabolic fastors that tend to cluster in patients with
type 1 or type 2 diabetes. Furthermore, the effecésute ASCVD events appear to be more

severe among patients with diabetes, making intensievention efforts even more necessary.

Diabetes and LDL-C 70-189 mg/dL with 10-year ASCVDisk <7.5% and without high-
risk features (retinopathy, CKD, albuminuria, elevaed Lp(a), subclinical atherosclerosis).
For the small proportion of patients aged 40-75s/edth diabetes, with 10-year ASCVD
<7.5%, and without high-risk features, a high leveévidence supports the use of moderate-
intensity statin therapy. In addition to adheretwappropriate lifestyle interventions, use of
soluble dietary fiber and phytosterols may alsedm@sidered. Younger patients without ASCVD
but with ASCVD risk factors typically have low 1@gr predicted risks for ASCVD but high
lifetime predicted risks. In such patients, iteasonable to consider lifetime risks for ASCVD,
as recommended by the 2013 risk assessment gad€Rh However, making decisions for
drug therapy based on lifetime ASCVD risk is pesbatic because of the limited data on
treatment of younger adults and on long-term sadaty efficacy of lipid-lowering therapy.
Nonetheless, consideration of lifetime risk estisah counseling patients may be useful to

motivate lifestyle changes or adherence to therapy.

In patients with diabetes who achieve inadequatetimg of LDL-C or non-HDL-C despite
adherence to lifestyle recommendations and moderessity statin therapy, the recommended

threshold for consideration of the net benefitmreasing to high-intensity statin therapy is
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failure to achieve 30 to <50% reduction in LDL-G\damay consider on -treatment LDL>100
mg/dL or non-HDL-C>130 mg/dL). Due to the frequency of elevated nontHDdespite near-
normal levels of LDL-C in diabetics, non-HDL-C tktelds are included in this high-risk patient

population.

If a patient with diabetes and 10-year ASCVD rigk5%b without high-risk features has a
less-than-anticipated response, with <30% reduatidtbL-C (and may consider LDL-E100
mg/dL or non-HDL-C>130 mg/dL), additional clinical approaches may lzranted.
Intensification of lifestyle modification should laeldressed and statin adherence should be
evaluated, including the number of missed statsed@er month and consideration of barriers to
adherence. Other major ASCVD risk factors, inclgdiobacco use and elevated blood pressure,
should be addressed and controlled as well. Ip#teent has now achieved the anticipated
response to therapy, with 30% to <50% reductionDh-C (and may consider LDL-C <100
mg/dL), it is reasonable to continue current thgrapd continue to monitor adherence to

medications and lifestyle, and ongoing LDL-C resgmto therapy.

If, after these interventions, the patient sti k&80% reduction in LDL-C (and may consider
LDL-C >100 mg/dL or non-HDL-G130 mg/dL), the patient and clinician may consider
increasing the statin dose to a high-intensityrstétthe patient has now achieved the
anticipated response to therapy, it is reasonabtentinue current therapy and continue to

monitor adherence to medications and lifestyle, amgbing LDL-C response to therapy.

If escalation to high-intensity statin results 0% reduction in LDL-C (and may consider
LDL-C >100 mg/dL or non-HDL-G130 mg/dL), the clinician and patient should emtés a
discussion focused on shared decision making regatde addition of a non-statin medication
to the current regimen (Table 4). If a decisiomide to pursue no additional medication at this
point, it is reasonable to continue current therapg continue to monitor adherence to

medications and lifestyle, and ongoing LDL-C resgmto therapy.

In patients with diabetes and <7.5% predicted 1&-¥SCVD risk on maximally tolerated
statin therapy, the potential for net ASCVD riskhuetion benefit of combination therapy may
be considered in patients with <50% reduction irLLD (and may consider LDL-€100 mg/dL
or non-HDL-C>130 mg/dL). Ezetimibe is the preferred initial ngtatin therapy due to

tolerability, convenience, and single-tablet daibse. BAS may have a modest hypoglycemic
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effect that may be of benefit in some diabeticeyas if fasting triglycerides are <300 mg/dL.
BAS may also be considered if patients have aneigaalte response to ezetimibe or if patients

are ezetimibe intolerant.

In the absence of ASCVD or baseline LDI=C90 mg/dL not due to secondary causes, the
PCSKOQ inhibitors do not have an established ralg@fomary prevention of ASCVD in patients
with diabetes. Referral to a lipid specialist isaemended for patients with diabetes and statin
intolerance, baseline LDL-E190 mg/dL not due to secondary causes, complexdnixe

dyslipidemias, or severe hypertriglyceridemia.
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FIGURE 4 | Patients Age 40-75 years without Clinical ASCVD and with Diabetes

and Baseline LDL-C 70-189 mg/dL, on Statin for Primary Prevention

Patients age 40-75 years without clinical ASCVD and with diabetes
and baseline LDL-C 70-189 mg/dL, on statin for primary prevention

......................................1

Patient has 250% LDL-C reduction (may consider LDL-C <100 mg/dL or may consider
non-HDL-C <130 mg/dL in patients with diabetes) on maximally tolerated statin*

1. Address statin adherence.

2. Intensify lifestyle (may consider phytosterols).

3. Evaluate for statin intolerance if unable to tolerate moderate-intensity statin.t
Consider referral to lipid specialist if statin intolerant.

4. Control other risk factors.

|

Patient has >50% LDL-C reduction (may consider LDL-C <100 mg/dL or may conside%

3

H

=

H

.

H

.

.

H

=

H

.

H non-HDL-C <130 mg/dL in patients with diabetes) on maximally tolerated statin*

.

=

H

.

H CLINICIAN-PATIENT DISCUSSION FACTORS TO CONSIDER

E 1. Potential for additional ASCVD risk reduction from addition of non-statin therapy L.

. to lower LDL-C (see Table 4) Dec::?'f f°'|

H 2. Potential for adverse events or drug-drug interactions from addition of non-statin nr(:\:dic:'l:z:n:

H therapy (see Table 3)

M

H 3. Patient preferences (see Table 4)

E E Optional non-st

H B\ medications to con

: v

. Consider ezetimibe first; ]

H BAS second-line.t J

H

=

. For the small proportion of patients in this group with 10-year ASCVD risk <7.5% and — —~ — —

E no other high-risk features, starting with moderate-intensity statin to achieve 30-49% Continue to monitor adherence to

=a P LDL-C reduction (may consider LDL-C <100 mg/dL or non-HDL-C <130 mg/dL) is medications and lifestyle, and
acceptable. If this level of LDL-C reduction is not achieved, consider increasing to LDL-C response to therapy.

high-intensity statin

Abbreviations: ASCVD = atherosclerotic cardiovascular disease, BAS = bile acid sequestrant, HDL-C = high-density lipoprotein cholesterol,
LDL-C = low-density lipoprotein cholesterol, RDN = registered dietitian nutritionist.

*The Expert Panel emphasizes that these are not firm triggers for adding medication, but they are factors that may be considered within the broader context of an
individual patient’s clinical situation. Due to increase in triglycerides often present in diabetes, may also consider combination therapy if non-HDL-C > 130 mg/dL.

TSee section on strategy for assessment and management of statin intolerance.
$Consider BAS if ezetimibe intolerant and triglycerides <300 mg/dL. Colesevelam may have modest salutary effects on HbA1c and may worsen hypertriglyceridemia.
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Diabetes and LDL-C 70-189 mg/dL with 10-year ASCVDisk > 7.5% (Figure 4).The
Committee identified higher-risk subgroups of patsewith diabetes for special consideration,
including those with concomitant ASCVD risk factopsedicted 10-year ASCVD risk7.5% by
the Pooled Cohort Equations, CKD, albuminurian@piathy, evidence of subclinical
atherosclerosis, elevated lipoprotein(a), or el dtigh-sensitivity C-reactive protein.
Management of these patients should include siest¢g control all other causal ASCVD risk
factors to the greatest extent possible. Highdrsigogroups of patients with diabetes are
potential candidates for high-intensity statin #pgr. Thus, all diabetics aged 40 to 75 years
should undergo assessment of 10-year ASCVD riskcantprehensive risk factor evaluation.
Younger patients without ASCVD but with ASCVD ritdctors typically have low 10-year
predicted risks for ASCVD but high lifetime predidtrisks. In such patients, it is reasonable to
consider lifetime risks for ASCVD, as recommendgdhe 2013 risk assessment guidelines (2).
However, making decisions for drug therapy basedif@ime ASCVD risk is problematic
because of the limited data on treatment of youadatts and on long-term safety and efficacy
of lipid-lowering therapy. Nonetheless, considenatof lifetime risk estimates in counseling

patients may be useful to motivate lifestyle changeadherence to therapy.

The only trial of high-intensity statin therapyprnimary prevention was performed in a
population without diabetes (29); however, the Hegrel of evidence considered by the
ACC/AHA expert panel for event reduction with stetiherapy in individuals with 27.5%
estimated 10-year ASCVD risk who did not have diebsvas sufficiently compelling to
recommend high-intensity statin therapy preferdigtfar diabetics aged 40 to 75 years with a
>7.5% estimated 10-year ASCVD. This recommendagaognized that these individuals are at
substantially increased lifetime risk for ASCVD et& death, and significantly greater
morbidity and worse survival following the onsetatihical ASCVD. In addition to intensive
lifestyle modifications, the addition of solubleethry fiber and phytosterols may also be
incorporated in primary prevention patients withlmbtes prior to consideration of combination

therapy with a non-statin agent.

In higher-risk patients with diabetes who achievaedequate lowering of LDL-C or non-
HDL-C with high-intensity statin therapy, the pati@hnet ASCVD risk-reduction benefit of
combination therapy may be considered for patietitts <50% reduction in LDL-C (and may
consider LDL-C>100 mg/dL or non-HDL-G130 mg/dL). Ezetimibe is preferred as the initial
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non-statin therapy due to its tolerability, conwsrde, and single-tablet daily dose. Colesevelam
has a modest hypoglycemic effect that may be oétitiein some diabetic patients with fasting
triglycerides <300 mg/dL or in patients who aretezibe intolerant. Of note, the Writing
Committee did not consider therapies (prescriptiorega-3 fatty acids, fibric acid derivatives)
for severe hypertriglyceridemia, which is commormpatients with diabetes, since this topic has

been addressed elsewhere recently (15, 17).

In the absence of ASCVD or baseline LDL>C90 mg/dL, the committee judges that at
present, PCSK9 inhibitors do not have an estaldisbke for primary prevention of ASCVD in
patients with diabetes. Referral to a lipid spesiaé recommended for diabetic patients with
statin intolerance, baseline LDL190 mg/dL, complex mixed dyslipidemias, and severe

hypertriglyceridemia.

Adults aged 40-75 years without clinical ASCVD or thbetes, with LDL-C 70-189
mg/dL and an estimated 10-year risk for ASCVD 0&7.5%, on statin for primary
prevention — Figure 5.

Patients without clinical ASCVD or diabetes, whao@aéDL-C 70-189 mg/dL and an estimated
10-year risk for ASCVD o£7.5%, were found to be in a group with net berfaditn statin
therapy by the 2013 ACC/AHA cholesterol guideliramel (1). Based on a high level of
evidence, the guideline recommended that thesematbe considered for treatment with
moderate- to high-intensity statin. Younger pasemithout ASCVD but with ASCVD risk
factors typically have low 10-year predicted rissASCVD but high lifetime predicted risks.
In such patients, it is reasonable to considetitife risks for ASCVD, as recommended by the
2013 risk assessment guidelines (2). However, ngatk@tisions for drug therapy based on
lifetime ASCVD risk is problematic because of threited data on treatment of younger adults
and on long-term safety and efficacy of lipid-lowertherapy. Nonetheless, consideration of
lifetime risk estimates in counseling patients rbayuseful to motivate lifestyle changes or

adherence to therapy.

In primary prevention patients, the clinician-patidiscussion prior to the initiation of a
statin is particularly important in order to coraidactors that might increase or decrease the

individual patient’s predicted risk, potential alhge benefits and harms from statin therapy,
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possible drug-drug interactions, and patient pegfees for prevention approaches. In the
opinion of the Expert Consensus Writing Committemn-statin agents should play a limited role
in primary prevention given the lack of RCT dataewladded to statin and should be reserved
only for patients who have not achieved sufficiemtering of LDL-C after intensification of
moderate- to high-intensity statin dosing or wheéhbeen rigorously evaluated and
systematically documented to be statin-intolerBetause the net ASCVD risk-reduction benefit
is likely to be lower in primary prevention withodiabetes, few patients should be considered
for additional therapies at this time beyond a mmetiy tolerated intensity of statin. The 2013
guidelines also recommended consideration of staéirapy for patients with 5% to <7.5% 10-
year ASCVD risk, in the context of a clinician-gatt discussion and consideration of other
factors. Given the marginal additional benefit twauld be anticipated for this lower-risk group,
the Expert Consensus Writing Committee does natmegend routine use of non-statin therapy

for these patients.

Primary prevention patients with 10-year ASCVD k5% without diabetes but with high
risk markers may be considered for the additionarf-statin therapy. The Committee identified
several high-risk markers that may be informatimeluding: 10-year ASCVD risk20%;
primary LDL-C>160 mg /dL at baseline; other major ASCVD risk fa¢s) that are poorly
controlled; family history of premature ASCVD with without elevated lipoprotein(a);
evidence of accelerated subclinical atherosclef@sgs, coronary artery calcification); elevated
hs-CRP; and other risk-modifying conditions, sustC&D, HIV, and chronic inflammatory
disorders. If a patient without high-risk markeeslia 30% to <50% reduction on a moderate-
intensity statin (and may consider LDL-C <100 mg/dt.is reasonable to continue the statin
therapy and continue to monitor adherence to maditmand lifestyle, and ongoing LDL-C

response to therapy.

If a patient has a less-than-anticipated respamisie, <30% reduction in LDL-C (and may
consider LDL-C>100 mg/dL), or haglhigh-risk markers, additional clinical approaches
warranted. First, the clinician and patient shaddress statin adherence by assessing the
number of missed statin doses per month and evaduany barriers to adherence. Patients
unable to tolerate even a moderate-intensity stdiuld be evaluated for statin intolerance and
considered for referral to a lipid specialist. Thaician and patient should attempt to intensify

lifestyle modification and soluble dietary fibep)ytosterols may be considered as part of this

Page 39



Lloyd-Jones DM, et al.
2016 Lipid Pathway

approach. Other major ASCVD risk factors, includingacco use and elevated blood pressure,
should be addressed and controlled as well. Ip#teent has now achieved the anticipated
response to therapy, with a 30% to <50% reductidrDL-C (and may consider LDL-C <100
mg/dL), it is reasonable to continue current thgrapd continue to monitor adherence to

medications and lifestyle, and ongoing LDL-C resgmto therapy.

If, after these interventions, the patient stilk k80% reduction in LDL-C (and may consider
LDL-C >100 mg/dL), the patient and clinician should inseethe statin dose to a high-intensity
statin (if this has not already been done), espgdfdigh-risk markers are present. If the patien
has now achieved the anticipated response to thenaih >50% reduction in LDL-C (and may
consider LDL-C <100 mg/dL), it is reasonable totomme current therapy and continue to

monitor adherence to medications and lifestyle, amgbing LDL-C response to therapy.

If escalation to high-intensity statin (or initfailgh-intensity statin therapy) does not result in
>50% reduction in LDL-C (and may consider LDL>C00 mg/dL) and if high-risk markers are
present, the clinician and patient should enter antliscussion focused on shared decision
making regarding the addition of a non-statin maton to their regimen (Table 4). If a decision
is made to pursue no additional medication atgbist, it is reasonable to continue current
therapy and continue to monitor adherence to méditaand lifestyle, and ongoing LDL-C
response to therapy.

For primary prevention patients with high-risk merkwho have achieved less-than-
anticipated response to maximally tolerated sthgmapy with <50% LDL-C reduction (and may
consider LDL-C>100 mg/dL), ezetimibe (or a BAS as a second-lirenggnay be considered
as a potential additional agent. A BAS should drdyconsidered if the patient is ezetimibe
intolerant and has multiple other ASCVD risk fastd?CSK9 inhibitors should not be
considered in this patient population at this toneen the lack of safety and efficacy data. If
ezetimibe or a BAS is prescribed, clinicians shaddtinue maximally tolerated statin and
continue to monitor for adherence to medicatiorg|dastyle, side effects, and ongoing LDL-C
response to therapy.
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FIGURE 5| Patients Age 40-75 years without Clinical ASCVD or Diabetes,
with LDL-C 70-189 mg/dL and 10-Year ASCVD Risk >7.5%,
on Statin for Primary Prevention

Patients age 40-75 years without clinical ASCVD or diabetes,
e — with LDL-C 70-189 mg/dL and 10-year ASCVD risk >7.5%, on
statin for primary prevention
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Patient has 30%-49% LDL-C reduction (may consider
LDL-C <100 mg/dL) on moderate intensity statint

NO, or with
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=

. Address statin adherence.

. Intensify lifestyle (may consider phytosterols).

. Evaluate for statin intolerance if unable to tolerate
moderate-intensity statin.t Consider referral to lipid
specialist if statin intolerant.

{

Patient has 30-49% LDL-C reduction (may consider
LDL-C <100 mg/dL) on moderate intensity statint

w N

IS

. Control other risk factors.

YES, and without
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NO, or with
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[ Increase to high-intensity statin. ]

i

Patient has >50% LDL-C reduction (may consider
LDL-C <100 mg/dL) on maximally tolerated statint

NO, and with
high-risk markers*

CLINICIAN-PATIENT DISCUSSION FACTORS TO CONSIDER

1. Potential for additional ASCVD risk reduction from addition
of non-statin therapy to lower LDL-C (see Table 4)

2. Potential for adverse events or drug-drug interactions from
addition of non-statin therapy (see Table 3)

3. Patient preferences (see Table 4)

Decision for no
additional medication

- . .
. Optional non-statin ¥ < ¥
A medications to consider N 5
A 4 Continue to monitor adherence to
Consider ezetimibe first; ] medications and lifestyle, and
BAS second-line.§ J 'l LDL-C response to therapy.

Abbreviations: ASCVD = atherosclerotic cardiovascular disease, BAS = bile acid sequestrant, LDL-C = low-density lipoprotein cholesterol,

RDN = registered dietitian nutritionist.

* High-risk markers include 10-year ASCVD risk 220%, primary LDL-C =160 mg /dL at baseline; poorly controlled other major ASCVD risk factor; family
history of premature ASCVD with or without elevated Lp(a); evidence of accelerated subclinical atherosclerosis (e.g., coronary artery calcification); elevated
hs-CRP; or other risk-modifying conditions, such as chronic kidney disease, HIV, and chronic inflammatory disorders.

1The Expert Panel emphasizes that these are not firm triggers for adding medication, but they are factors that may be considered within the broader
context of an individual patient’s clinical situation.

$See section on strategy for assessment and management of statin intolerance.
§Consider BAS if ezetimibe intolerant and triglycerides <300 mg/dL.
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Special Populations

Patients with symptomatic heart failure, those @imenance hemodialysis for end-stage renal

disease, and those with planned or current pregnaagire individualized care.

Patients with Symptomatic Heart Failure.Existing data regarding the use of statins in
patients with symptomatic heart failure are equaldecause such patients have been largely
excluded from RCTs. The CORONA and GISSI-HF trditectly addressed the use of statins in
patients with symptomatic heart failure and redueéidventricular ejection fraction were
(30,31). CORONA randomized 5011 patients aged @@syer older with ischemic etiology of
heart failure and an ejection fractisd0% and NYHA class II-IV symptoms to 10 mg of
rosuvastatin vs placebo (31). GISSI-HF randomiZeti4patients agedl 8 years with heart
failure of ischemic and non-ischemic etiology wéjlection fractionc40% (or >40% if
hospitalized within the past year) also to 10 mgostuvastatin vs placebo (30). Neither
CORONA nor GISSI-HF demonstrated significant regs in primary endpoints or major
secondary endpoints. Both trials were notableHentery high all-cause mortality rates
experienced by study participants regardless afganzation status, suggesting very high
competing risks; however, a recent individual-lgvebled data meta-analysis of these trials,
which also accounted for the competing risks oftality, demonstrated a significant 19%
reduction in MI rates among patients with ischestiology of heart failure (32). Thus, the
Writing Committee judges that it is reasonablednsider use of statins in patients with
symptomatic heart failure due to ischemic etiolagno, in the clinician’s judgment, have
reasonable expectation of surviving long enoughctaeve benefit from the statin therapy (i.e., 3
to 5 years or more). No data exist examining tleeaision-statin therapies in heart failure

patients and heart failure is an exclusion critefiorecent PCSK9 inhibitor trials.

In light of the above considerations, the appraaghatients with ASCVD and NYHA Class
[I-11I heart failure due to ischemic heart diseabeuld generally follow the algorithm for
patients with ASCVD and comorbidities, with the egtion that use of a PCSK9 inhibitor is not
recommended at this time (Figure 2B). Decisionsuaibite use of other non-statin agents in
these patients is a matter of clinical judgmergrabnsideration of the potential net clinical

benefit in the context of the patient’s projecteddevity and other comorbidities.
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Patients on Maintenance HemodialysisThe issues surrounding the use of statins and non-
statin therapies in patients on maintenance dmlyarallel those for patients with symptomatic
heart failure. The SHARP trial (33) randomized @aits with chronic kidney disease (3023 on
dialysis) to simvastatin 20 mg plus ezetimibe 10vagsus matching placebo. Whereas
simvastatin-ezetimibe therapy was associated waigraficant 17% reduction in the trial
primary endpoint of major atherosclerotic eventsrall, the reduction was smaller and non-
significant in dialysis patients, and particulangmodialysis patients (although power was
limited to detect benefit in this smaller subgrauf)e all-cause mortality rate was again notably
high in this patient population (33). The effecsoghvastatin-ezetemibe remained significant in
the subgroup with CKD not on dialysis. The AUROR#ltof patients aged 50-80 years with
end-stage renal disease receiving maintenance halysis compared rosuvastatin 10 mg versus
placebo and found no significant benefit in anycuder outcomes in the setting of extremely

high all-cause mortality rates in these patienty.(3

The Committee, therefore, includes patients wittDat0t on dialysis as a higher-risk subset
in patients with ASCVD who may merit consideratfon more intensive LDL-C lowering with
use of a non-statin medication (Figure 2B). Sinylgpatients with CKD not on dialysis but
without ASCVD, on statins for primary preventiome @onsidered to be at higher risk than the

general population (Figures 4 and 5).

In light of the above considerations, the apprdaghatients with ASCVD on maintenance
dialysis, and particularly hemodialysis, shouldr#vidualized. Decisions about the use of
statins and other non-statin agents in these gatiea matter of clinical judgment after
consideration of the potential net clinical bengfithe context of the patient’s projected
longevity and other comorbidities. For patientsvimom statin therapy and possibly addition of
non-statin therapies is judged to be of potentloenefit, the algorithms in Figure 2B may
apply, with the exception of the use of a PCSK3anbr, which is not recommended at this
time.

Patients Considering Pregnancy (or Already Pregnant Statins should only be used in
premenopausal women who are using effective cogptaan and are not nursing. Pre-
menopausal women with ASCVD or baseline LDI=830 mg/dL often have underlying genetic

lipid disorders, particularly familial hypercholesblemia, and/or multiple poorly controlled risk
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factors. Women who are currently on lipid-loweritrgigs should be advised to discontinue
pharmacologic therapy, with the exception of BA&heyally at least 1 month and preferably 3
months prior to attempted conception, or immedyafehe patient is already pregnant (13).
Patients who have been prescribed lipid-lowerirggehy for clinical ASCVD or baseline LDL-
C >190 mg/dL who become pregnant should be counselédtensive lifestyle modifications;
referral to a lipid specialist and RDN is strongbgommended. Patients on lipid-lowering
therapy in the setting of diabetes or elevated d&-ASCVD risk who desire to become
pregnant or are already pregnant should have tiy@chpy discontinued, be monitored for
significant elevations in LDL-C during pregnancgdognizing that a progressive rise in both
LDL-C and triglycerides is physiologic during pregmty), and be counseled on lifestyle
modifications (13). Such patients may be manageld BAS. Of note, pregnant patients who are
managed with BAS should be monitored for vitamidd€iciency. Statin and ezetimibe therapy

may be resumed after completion of breastfeediBy (1

There are concerns for fetal harm associated watims, although recent large observational
studies have not demonstrated evidence of harmstatin use (35). Lomitapide is not
recommended in patients with HoFH during pregnahey to concerns for fetal harm. There are
no available safety and efficacy data for the U4e@SK?9 inhibitors or mipomersen in
pregnancy. The Writing Committee suggests consiideraf LDL apheresis in pregnant patients
with HoFH and patients with severe HeFH and LDE3D0 mg/dL despite lifestyle therapy. In
FH patients with ASCVD and pregnancy, LDL apheressy be considered when LDL>190
mg/dL.

Other Special Populations Detailed recommendations for other special pomnatof
patients with specific comorbidities or conditicar® beyond the scope of this document, and
few if any data exist to guide such recommendatibnsuch situations, the Committee therefore
urges the particular need for thoughtful clinicjgatient discussion of the potential benefits and
harms of statin and non-statin therapies, and tépigpreferences, in the context of the

individual patient’s clinical situation.
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6. CONCLUSION

Since the publication of the 2013 ACC/AHA cholestejuidelines, RCTs evaluating the safety
and efficacy of non-statin therapies (includingyiatrials of ezetimibe and extended-release
niacin with laropiprant added to moderate-dosersan higher-risk patients) have provided
important information regarding the potential baéisedind harms of these agents in ASCVD risk
reduction when used in combination with evidencgeldastatin therapy. In addition, the approval
of 2 PCSK9 inhibitors for LDL-C lowering in spedafhigh-risk patients has resulted in gaps in
expert guidance regarding the role of available-statin therapies. This Expert Consensus
Decision Pathway addresses current gaps in cateDiorC lowering to reduce ASCVD risk and
recommendations build on the evidence base edtallisy the 2013 ACC/AHA cholesterol
guideline. The algorithms endorse the 4 evidenaedbatatin benefit groups identified in the
2013 ACC/AHA cholesterol guidelines and assume tti@apatient is currently taking or has
attempted to take a statin, given that this istiost effective initial therapy. Recommendations
attempt to provide practical guidance for clinidand patients regarding the use of non-statin
therapies to further reduce ASCVD risk in situatioiot covered by the guideline until such time
as the scientific evidence base expands and casbalar outcomes trials are completed with

new agents for ASCVD risk reduction.
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7. TABLES

Table 1. Four statin benefit groups and major recormendations from the 2013 ACC/AHA Guideline on the
Treatment of Blood Cholesterol to Reduce Atherosctetic Cardiovascular Risk in Adults (1)

Patient Group

Major Recommendations

1. Adults aged>21 years with clinical ASCVL
(including history of or current acute coronary dsome,
myocardial infarction, stable or unstable angirmapnary
or other arterial revascularization, stroke, TIA, o
peripheral arterial disease presumed to be of
atherosclerotic origin)

1. For patients age/5 years, high-intensity statin (or moderate-intgns
statin if not a candidate for high-intensity stature to safety concerns)

2. For patients age >75 years, moderate-intentitins

2. Adults aged>21 yearswith LDL -C >190 mg/dL (not
due to modifiable secondary causes)

1. High-intensity statin therapy to achiex&0% reduction in LDL-C
statin (or moderate-intensity statin if not a caladge for high-intensity
statin due to safety concerns)

2. May consider combining statin and non-statimajpeg to further reduce
LDL-C

3. Cascade screening of close biologic relativesiishbe performed to
identify others with the disease who would berfeditn treatment.

3. Adults aged 4(-75 years without ASCVD but with
diabetes and with LDL-C 70-189 mg/dL

1. Moderate-intensity statin

2. If 10-year ASCVD risk7.5%, consider high-intensity statin.

4. Adults aged 4(-75 years without ASCVD or diabetes
and with LDL-C 70-189 mg/dL and an estimated 10-
year risk for ASCVD of >7.5%

1. Estimate 10-year ASCVD risk using Pooled Cohortdmns (2):

a. If>7.5%, moderate- or high-intensity statin;

b. If>5 to <7.5%, consider moderate-intensity statin In2elected
individuals with 10-year ASCVD risk <5%, or age <di0>75 years,
individualize decisions based on presence of ditgr-risk features* 3.
Before initiation of statin therapy for primary pestion, it is reasonable
for clinicians and patients to engage in a disaus#iat considers the
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potential for ASCVD risk-reduction benefits and &atverse effects and
drug—drug interactions, as well as patient prefegsrior treatment.

* The 2013 ACC/AHA guideline recommends considemraf other ASCVD risk factors (LDL-€160 mg/dL, family history of
premature ASCVD, hs-CRE2.0 mg/L, CAC score300 Agatston units, ABI <0.9, and high lifetime AS risk).

ABI = ankle-brachial index , ACC = American CollegkCardiology, AHA = American Heart AssociationS&VD = atherosclerotic

cardiovascular disease, CAC = coronary artery figdtion, hs-CRP = high-sensitivity C-reactive @iot LDL-C = low-density
lipoprotein cholesterol.
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Table 2. Examples of High-, Moderate-, and Low-Intasity Statin Therapy (adapted from 2013 ACC/AHA Gudeline
on the Treatment of Blood Cholesterol to Reduce A#rosclerotic Cardiovascular Risk in Adults)

High-Intensity Statin Moderate-Intensity Statin Low-Intensity Statin Therapy
Therapy Therapy
Daily dose lowers LDL-C, on Daily dose lowers LDL-C, on Daily dose lowers LDL-C,
average, by approximately | average, by approximately 30% to | on average, by <30%.
>50%. <50%.
Atorvastatin 40-80 mg Atorvastatin 10-20 mg Fluvastatin 20-40 mg
Rosuvastatin 20-40 mg Fluvastatin 40 mg twice daily Lovastatin 20 mg
Fluvastatin XL 80 mg Pitavastatin 1 mg
Lovastatin 40 mg Pravastatin 10-20 mg
Pitavastatin 2-4 mg Simvastatin 10 mg
Pravastatin 40-80 mg
Rosuvastatin 5-10 mg
Simvastatin 20-40 mg

Bold face type indicates statins and doses thag wealuated in RCTs included in the 2013 ACC/AHAdgline.

ACC = American College of Cardiology, AHA = Ameritéleart Association, LDL-C = low-density lipopratetholesterol, RCT =
randomized controlled trial.
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Table 3. Strategies and Non-Statin Agents Considetdor Management of LDL-Related ASCVD Risk

Strategy/Agent Comments
Referral to lipid ¢ Consider referring patients with very high risk A8 CVD, complex lipid disorders, statin intolerararemultiple lipid medication intolerances,
specialist or familial hypercholesterolemia for consultatioithwa lipid specialist for advanced management.

Considerations in referring: Lipid specialists may not be easily available imsaural or remote locations.

Ezetimibe (36)

Mechanism of action:Inhibits Niemann-Pick C1 like 1 (NPC1L1) proteiegduces cholesterol absorption in small intestine.
FDA-approved indication(s): As adjunct to diet to (1) TC, LDL-C, Apo B, non-HDL-C in patients with primahyperlipidemia, alone or in
combination with a statin; (2) TC, LDL-C, Apo B, non-HDL-C in patients with mixdd/perlipidemia in combination with fenofibrate)) (B
TC, LDL-C with HoFH, in combination with atorvastabr simvastatin; (4) sitosterol and campesterol in patients with horgomg
sitosterolemia (phytosterolemia).

Dose:10 mg PO daily, with or without food. Take eitt¥& hours before aor >4 hours after BAS if used imbmation.

Mean % reduction in LDL-C (per PI): Monotherapy—18%; combination therapy with statirc{emental reduction)—25%

Adverse effects:Monotherapy—upper respiratory tract infection rdiaa, arthralgia, sinusitis, pain in extremitypdonation with statin—
nasopharyngitis, myalgia, upper respiratory trafgdtion, arthralgia, diarrhea.

Drug-drug interactions: cyclosporine, fibrates, BAS

CV Outcomes Trials: IMPROVE-IT (8) (The addition of ezetimibe to mod&e-intensity statin in patients with recent ACSutted in
incremental lowering of LDL-C and reducedmary composite endpoint of CV death, nonfatal MA requiring re-hospitalization, coronary
revascularizationf30 days after randomization], or nonfatal strokee Thedian follow-up was 6 years.); SHARP(33) (Sistatn plus
ezetimibe reduced LDL-C and reduced primary endpafifirst major ASCVD event [nonfatal Ml or CHD dth, non-hemorrhagic stroke, or
any arterial revascularization procedure] comp&ogulacebo over a median f/u of 4.9 years).

Prescribing considerations:Generally well tolerated. Brand only; patent egpil2/2016.

PCSKJ9 inhibitors
(37,38)

Mechanism of action:Human monoclonal antibody to PCSK9. Binds to PC8HKE increases the number of LDL receptors avait@btear
circulating LDL.

FDA-approved indication(s): Alirocumab and evolocumab: Adjunct to diet and maadly tolerated statin therapy to treat adults vides=H or
clinical ASCVD who need more LDL-C reduction. Evolonab: Adjunct to diet and other LDL-lowering thaies (e.g., statins, ezetimibe, LD
apheresis) in patients with HoFH who need more LMteduction.

Dose and route of administration:Alirocumab—initiate 75 mg SQ every 2 weeks. If m&DL reduction needed, mgydose tal50 mg every
2 weeks. Evolocumab—in primary hypercholesterolenith established clinical ASCVD or HeFH, give 1@ SQ every 2 weeks or 420 mg
SQ once monthly in abdomen, thigh, or upper arndfH, give 420 mg SQ once monthly. To adminis&® g, give 3 (140 mg) injections
consecutively within 30 minutes.

Mean % LDL-C reduction (per PI): Alirocumab—when added to maximally tolerated st#tierapy, alirocumab 75 mg and 150 SQ every 2
weeks| LDL-C by an additional 43% and 47%, respectivélihen added to maximally tolerated statin theraplaumab 140 mg every 2
weeks and 420 mg SQ every 4 weeksPL-C by an additional 64% and 58%, respectively.

Adverse effects:Alirocumab—nasopharyngitis, injection site reactipimfluenza. Evolocumab—nasopharyngitis, uppegiratory tract
infection, influenza, back pain, and injection seactions. There have been increases in selftepoognitive adverse effects in RCTs with
both agents (evolocumab vs placebo, 0.9% vs 0.3%abmcumab vs placebo, 1.2% vs 0.5%).

Drug-drug interactions: No clinically significant drug-drug interactionsaidtified for alirocumab or evolocumab.

CV Qutcomes Trials: Currently in progess. Alirocuma—ODYSSEY Outcome(39) (18,600 pos-ACS patients on eviden-based statil
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therapy; Primary endpoint is CHD death, MI, ischestroke, or hospitalization for UA. Estimated stuwdmpletion is 2/2018). Evolocumab—
FOURIER (40) (27,564 patients with prior MI, strole PAD on atorvastatin >20 mg or equivalent; Riynendpoint is CV death, MI, stroke,
revascularization or hospitalization for UA. Estied study completion is 2/2018.). Bococizumab—SPIRE) (Estimated enrollment 17,000
patients at high risk of CV event with LDL-C 70-8®/dL on lipid-lowering therapy; Primary endpoiatGV death, Ml, stroke, or urgent
revascularization. Estimated study completion 2068). Bococizumab—SPIRE Il (42) (Estimated enrelin9,000 patients at high risk of CV
event with LDL-C_>100 mg/dL on lipid-lowering thgng primary endpoint is CV death, MI, stroke, ogemt revascularization. Estimated stu
completion is 3/2018.).

Considerations in prescribing: Cost, SQ administration, robust LDL-C reductioW, @itcomes trials not completed, burdensome prior
authorization process

Bile acid
sequestrants(43-46)

Mechanism of action:Non-absorbed, lipid-lowering polymer that bindklzcids in intestine and impedes their reabsanp#s the bile acid
pool |, the hepatic enzyme, cholesterak-fiydroxylase, is upregulated, whi¢lconversion of cholesterol to bile acids. This esysdemand

for cholesterol in the liver cells, resulting iretdual effect of increasing transcription and atief the cholesterol biosynthetic enzyme, HMQ
CoA reductase, antlthe number of hepatic LDL receptors. These comgieng effects result in clearance of LDL-C from the blood, in turn
resulting in| serum LDL-C levels. Serum TG levels miagr remain unchanged.

FDA-approved indication(s): Colesevelam(1) Adults, as adjunct to diet and exercise| {dDL-C with primary hyperlipidemia: monotherapy
or in combination with statin. (2) Adults, as adjuto diet and exercise, to improve glycemic cdntrith type 2 diabetes mellitus. (3) Boys an
post-menarchal girls, 10 to 17 years of age, withrH after failing an adequate trial of diet therépy., LDL-C remaing 190 mg/dL; or LDL-
C remains> 160 mg/dL and there is a positive family histofypeemature CVD or2 other CVD risk factors are present in the peitigtatient)
to | LDL-C levels: As monotherapy or in combination lwtatin.Cholestyramine, colestid:As adjunct to diet t¢ LDL-C with primary
hyperlipidemia.

Dose and route of administration: (1) Colesevelantablets: 6 tablets PO once daily or 3 tablets Pidetdaily; take tablets with a meal and
liquid. Suspension: one 3.75-gram packet PO dailpne 1.875-gram packet PO twice daily; mixed pevwdith 4-8 ounces of water, fruit
juice, or soft drink; take with meal. 3.75 gramedgiivalent to 6 tablets. 1.875 grams is equivaielttablets(2) Cholestyramine:8-16
grams/day orally divided into 2 dos€8) Colestipol:2 to 16 grams/day orally given once or in dividedes.

Mean % LDL reduction (per Pl): Colesevelam:Monotherapy—15% (6 tablets daily); combination witv- to moderate intensity statin—
additional 10-16% reduction in LDL-C (data from siastatin 10 mg, atorvastatin 10 mg@holestyramine: Monotherapy—210.4% vs placebo.
Colestipol: not provided in PI. In dose-ranging RCT with morestipy, doses of 5 g, 10 g, and 15 g resulted i804622.8%, and 27.2%
reduction in LDL-C, respectively. (Superko HR, Grleed P, Manchester RA, et al. Am J Cardiol. 1902;35-40.)

Adverse effects:Constipation, dyspepsia, and nausea. Post-magketports with colesevelam includieseizure activity of phenytoin levels in
patients receiving phenytoi),INR in patients receiving warfarin, TSH in patients receiving thyroid hormone replaeatitherapy, bowel
obstruction, dysphagia, esophageal obstructiom) fagpaction, hypertriglyceridemia, pancreatitisdancreased transaminases

Drug-drug interactions: cyclosporine, glimepiride, glipizide, levothyroxinr@dmesartan coadministered with medoxomil, oraitcceptives
containing ethinyl estradiol and norethindrone,rphein, warfarin. Drugs with potential interactishould be taken at least 4 hours after BAS
avoid impeding their absorption.

CV Outcomes Trials: LRC-CPPT (3,806 asymptomatic middle-aged men witimgry hypercholesterolemia randomize to cholestyna resin
and versus placebo for an average of 7.4 yearde§tyramine group experienced a 19% reductiorsi (<.05) of the primary end point—
definite CHD death and/or definite nonfatal MI. Téféects of colesevelam and colestipol on cardioukss morbidity and mortality have not
been determined.

Considerations in prescribing: Pill burden; inconvenience in preparation of aadpension preparations; Gl side effects; exaderbat
hypertriglyceridemia; orally administered, coledawelowers HbAlc 0.5% in diabetes; CV outcomes dataavailable.

L

Phytosterols

Mechanism of action:Not fully elucidated, but in part related to disgganent of cholesterol from the micellar phase. &terols| cholesterol
content of micelles and hengéts transport towards the intestinal brush bordembrane. May also interfere with transporter-ntedia

processes of cholesterol uptake via NPC1L1 praethABCG5 and ABCGS transporters.
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FDA-approved claims: “For plant sterol esters: (i) Foods containingeaist 0.65 g per serving of plant sterol estergneatice a day with
meals for a daily total intake of at least 1.3gpart of a diet low in saturated fat and cholestenay reduce the risk of heart disease. For pla
stanol esters: (i) Foods containing at least Jp@rgserving of plant stanol esters, eaten twicayavdth meals for a total daily intake of at least
3.4 g, as part of a diet low in saturated fat amalesterol, may reduce the risk of heart disease.”

Dose and route of administration:1-3 g PO per day consumed with meals either oadg dr in divided doses.

Mean % LDL-C reduction: Consumption of 2 g/day of phytostergl& DL-C by 5-15%. LDL-C| plateaus at doses above ~3 g/day.
Adverse effects:Phytosterol esters have “generally recognizedifes $§GRAS) status in the US. Potential safety ewnacegarding phytosterol
consumption in patients with phytosterolen8ale effects may include mild bloating, diarrheacanstipation.

Drug-drug interactions: BAS administration should be separated from phgtosuse by 2-4 hours to avoid binding of the laittethe gut.

CV Outcomes Trials: The effect of phytosterols on cardiovascular matpidnd mortality as not been determined.

Considerations in prescribing: Generally well tolerated; modesin LDL-C; CV outcomes data not available.

Soluble/viscous
fiber

Mechanism of action: Trapping of cholesterol and bile acids in the srim#istine, resulting i) absorption/reabsorption.

FDA-approved claims: “Soluble fiber as part of a diet low in saturatetdafed cholesterol, may reduce the risk of heagatis.”

Dose and route of administration:Food source must be low in saturated fat and ctestdsand include one or more of the following Whoat
or barley foods: 1) oat bran, 2) rolled oats, 3pletoat flour, 4) whole grain barley or dry millbdrley.

Mean % LDL-D reduction: With intake 0f3.0-12.4 g/day, mean TC and LDL-C levels wgmative to control by 9.7 and 11.6 mg/dL,
respectively.

Adverse effectsFew safety concerns. If viscous fiber supplements sis fiber laxatives are used, it is criticatdéasume adequate fluid as
directed on the product label to avoid intestidatkage (a rare occurrence).

Drug-drug interactions: Reduced carotenoid absorption. Regular consumpfifnuits and vegetables should help to countet@stpotential
effect.

CV Outcomes Trials: Despite evidence of LDL-C lowering, the effect ofuble/viscous fiber on cardiovascular morbiditylanortality has
not been demonstrated in RCTSs.

Considerations in prescribing: Gl tolerability

Mipomersen

Mechanism of action:An antisense oligonucleotide targeted to human R apo B-100, the principal apolipoprotein of L@nd its
metabolic precursor, VLDL. Mipomersen is complenaento the coding region of the mRNA for apo B-180¢d binds by Watson and Crick
base pairing. The hybridization of mipomersen ®dhgnate mMRNA results in RNase H-mediated degmadaf the cognate mRNA, thus
inhibiting translation of the apo B-100 protein.

FDA-approved indication(s): As an adjunct to lipid-lowering medications andtdj¢DL-C, apo B, TC, and non-HDL-C in patients with
HoFH. The safety and effectiveness of mipomersee hat been established in patients with hyperaitetelemia who do not have HoFH. Th
use of mipomersen as an adjunct to LDL apheresistisscommended.

Dose and route of administration:200 mg SQ once weekly

Mean % LDL-C reduction (per Pl): Response to addition of mipomersen to maximallgraikd lipid-lowering medication in patients with
HoFH—25%.

Adverse effects:Injection site reactions, flu-like symptoms, naaiseeadache and elevations in serum transamirgssifically ALT.
Increases hepatic fat (hepatic steatosis) withitirout concomitant increases in transaminases. bsg risk factor for progressive liver disea
including steatohepatitis and cirrhosis. Becaugb®fisk of hepatotoxicity, mipomersen is avaiéabhly through REMS program.

Drug-drug interactions: No clinically relevant pharmacokinetic interactiomere reported between mipomersen and warfarinjastatin, or
ezetimibe.

CV Outcomes Trials: The effect of mipomersen on cardiovascular motpiaind mortality has not been determined.

5€,

Considerations in prescribing: Cost, SQ administration, requires monitoring ahaminase levels, long-term consequences of bepati
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steatosis unknown, prescriber training, REMS pnogra

Lomitapide

Mechanism of action: Directly binds and inhibits microsomal triglycegittansfer protein (MTP), which resides in the laméthe endoplasmi
reticulum, thereby preventing the assembly of agmBtaining lipoproteins in enterocytes and hepgtsc This inhibits the synthesis of
chylomicrons and VLDL and leads {d_DL-C.

FDA-approved indications: As an adjunct to a low-fat diet and other lipid-Enmg treatments, including LDL apheresis wherelalige, to|
LDL-C, TC, apo B, and non-HDL-C in patients with Fo.

Dose and route of administration:Initiate 5 mg PO once daily. Titrate dose basedareptable safety/tolerability: increase to 10 radyd
after at least 2 weeks and then, at a minimumwedk intervals, to 20 mg, 40 mg, and up to maximecommended dose of 60 mg daily.
Mean % LDL reduction (per Pl): Mean and median percent changes in LDL-C fromlvesehen added to baseline lipid-lowering therapy
were -40% and -50%, respectively.

Adverse effects:Diarrhea, nausea, vomiting, dyspepsia, and abddmain. Increases hepatic fat (hepatic steatwsib)or without concomitan
increases in transaminases. Hepatic steatosisiatezbwith lomitapide may be a risk factor for presgive liver disease, including
steatohepatitis and cirrhosis.

Drug-drug interactions: CYP3A4 inhibitors increase exposure to lomitapigieong and moderate CYP3A4 inhibitors are contiaated with
lomitapide. Avoid grapefruit juice. Do not exced@irBg daily of lomitapide when used concomitantlyhwireak CYP3A4 inhibitors, including
atorvastatin and oral contraceptives. Increasesnaaconcentrations of warfarin; monitor INR regiylagspecially with lomitapide dose
adjustment. Increased systemic exposure to sintimsatad lovastatin exposure with lomitapide. Listiaitin dose when co-administered due t
myopathy risk. Consider dose reduction of P-gp satessbecause of possible increased absorptionloviitapide. Separate lomitapide dosing
with BAS by at least 4 hours. Because of the rishapatotoxicity, lomitapide available only throuBEMS program.

CV Outcomes Trials: The effect of lomitapide on cardiovascular mortyidind mortality has not been determined.

Considerations in prescribing: Cost, oral administration, requires strict adheeeioclow-fat diet and gradual dose escalation doice Gl side
effects, requires monitoring of transaminase levelsy-term consequences of hepatic steatosis umknarescriber training, REMS program

LDL Apheresis

Mechanism of action: Selectively removes apo B-containing lipoprotepr®ducing an acute reduction in LDL-C.

FDA approved indication: Patients with FH unresponsive to pharmacologicdiathry management who are either functional homotas
with a LDL-C >500mg/dL, functional heterozygotes with no known cavdiscular disease but a LDL-C > 30@/dL, or functional
heterozygotes with known cardiovascular diseasd 81dC >200mg/dL.

Dose and route of administration:Extracorporeal technique performed weekly or biviieek

Mean % LDL-C reduction: With weekly or biweekly treatment, average LDL-Q1¢ato ~50-60% of the original levels. LDL-C increases
after each apheresis session but does not rettine mriginal level.

Adverse effects:Problems with venous access; transient hypotenfatigue; bleeding; hypocalcemia; iron deficieneyedo regular
phlebotomy for diagnostic purposes; heparin allpagyl bradykinin syndrome (especially with ACEI).

Drug-drug interactions: ACEI should not be used with dextran sulfate methwthg to risk of bradykinin syndrome.

CV Outcomes Trials: Limited due to ethical considerations in RCTs afiMeigh-risk patients with HoFH, but it is reasoleato assume
reductions in CVD events are proportional to thgrde of LDL cholesterol lowering.

Considerations in prescribing: Cost, extracorporeal technique, inconvenient, looatnot readily available in some regions, timestoning,
robust reduction iLDL-C.

ASCVD = atherosclerotic cardiovascular disease, BAfile acid sequestrant, CHD = coronary heartadise CV = cardiovascular , HDL-C = high-densippfirotein
cholesterol, HeFH = heterozygous familial hyperest#rolemia, HoFH = homozygous familial hyperchieledemia,Gl = gastrointestinal, HoFH = homozygtarmsilial
hypercholesterolemia, INR = international normalizatio, LDL-C = low-density lipoprotein cholestériMl = myocardial infarction, PAD = peripheral arial disease, PCSK9 =
proproteinconvertase subtilisin/kexin 9, PI = Prescribingohnfiation, PO = by mouth, REMS = Risk Evaluation Mitigation Strategy, SQ = subcutaneous, TC = total
cholesterol, TG = triglycerides, TSH = thyroid stilating hormone , UA = unstable angina, VLDL = vésw density lipoprotein.
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Table 4. Factors to Consider in the Clinician-Patiat Discussion

1. Potential for additional
ASCVD risk reduction from
addition of non-statin therapy to
evidence-based statin therapy to
lower LDL-cholesterol

Percentage LDL-C reduction achieved with eviderasel statin therapy (if <50% and n
on maximally tolerated statin, should increasarsfast and reinforce lifestyle
modifications)

For patients with ASCVD, patient’s baseline ASCViEkron evidence-based statin thers
(with or without comorbidities)*

For patients without ASCVD or baseline LDL>190 mg/dL, patient’'s baseline predicte
10-year ASCVD risk pre-statin and presence of ligk-markerst

Available scientific evidence of ASCVD risk reduasti(and magnitude of benefit) when
non-statin therapy is added to evidence-basechstetrapyt

Additional desired % LDL-C lowering beyond that smled on evidence-based statin
therapg

Mean percentage LDL-C lowering expected with pregoson-statin therapy when adde
to evidence-based statin therdpy

ot

194

o

2. Potential for significant
adverse events or drug-drug
interactions from addition of
non-statin therapy to evidence-
based statin therapy for lowering
LDL-cholesterol

See Table 3.

3. Patient preferences and
considerations

Patient’s perception of benefit from addition ohrgtatin therapy

Convenience (e.g., route and frequency of admatistn, pill burden, storage) of non-
statin therapy

Potential of non-statin therapy to jeopardize adhee to evidence-based therapies
Cost of non-statin therapy

Anticipated life expectancy, comorbidities, and anpof therapy on quality of life

*For example, in the Treating to New Targets tndtients with CHD who received 10 mg of atorvastdaily had a 5-year event rate of 10.9%, andetvaso received 80 mg of
atorvastatin daily had a 5-year event rate of 8. 7B&se numbers (and similar rates from other jriasy inform the number-needed-to-treat. Additicc@isideration of
comorbidities and other poorly controlled or weshtrolled risk factors will increase or decreas& accordingly. Comorbidities are defined as diedeatecent (<3 months)
ASCVD event, ASCVD event while already taking distébaseline LDL-C>190 mg/dL not due to secondary causes, poorly atbedirother major ASCVD risk factors, elevated

lipoprotein(a), or chronic kidney disease.
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TtUse the Pooled Cohort Equations to estimate 10AB&VD risk. High-risk markers include 10-year ABD risk >20%, primary LDL-C>160 mg /dL at baseline; poorly
controlled other major ASCVD risk factor(s); famlhstory of premature ASCVD with or without elevatep(a); evidence of accelerated subclinical atbelayosis (e.g.,
coronary artery calcification); elevated hs-CRR] ather risk-modifying conditions, such as CKD, KR&Ad chronic inflammatory disorders.

FSuch evidence exists for ezetimibe from the IMPRAV study, with a 6% relative/2% absolute riskuetion in a composite ASCVD endpoint over 7 yeanewadded to a
moderate-intensity statin. Short-term data (<18 timgyfrom PCSK9 inhibitors alirocumab and evolocbreaggest more substantial ASCVD risk reductiortal2ae lacking for
addition of BAS to statins. Niacin preparations é&een associated with no benefit and potentiadifmificant harms when added to statin therapy.

8§ For example, patients on maximally tolerated staith LDL-C of 130 mg/dL may receive more benefitrh addition of a non-statin therapy than thosé wit-statin LDL-C
of 80 mg/dL.

|| For example, when added to statins, ezetimibe magd LDL-C an additional 20-25% on average; PCSi8kitors may lower LDL-C an additional 60% on aage. For each
40 mg/dL reduction in LDL-C using safe and evidebesed therapies, there appears to be an apprex@@gs relative risk reduction in ASCVD. This numbssmbined with
the baseline absolute risk, may inform the numlesded-to-treat.
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ABC = Association of Black Cardiologists, ACC = Aniean College of Cardiology, ACP = American CollegfePhysicians, ACCP = American College of Clinical
Pharmacy, AHA = American Heart Association, CTomputed tomography, DSMB =Data Safety Monitoringa&h MR = magnetic resonance, NLA, National Lipid
Association, PCNA = Preventive Cardiovascular ardssociation
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APPENDIX 3. Abbreviations

ACC = American College of Cardiology

ACS = acute coronary syndrome

AHA = American Heart Association

ASCVD = atherosclerotic cardiovascular disease

BAS = bile acid sequestrant

CHD = coronary heart disease

CKD = chronic kidney disease

ECDP = Expert Consensus Decision Pathway

FH = familial hypercholesterolemia

HDL = high-density lipoprotein

HeFH = heterozygous FH

HoFH = homozygous FH

HDL-C = high-density lipoprotein cholesterol

HPS2-THRIVE = Heart Protection Study 2—-TreatmentbiL to Reduce the Incidence of
Vascular Events

IMPROVE-IT = Improved Reduction of Outcomes: VytoEfficacy International Trial

LDL-C = low-density lipoprotein cholesterol

PCSK9 = proprotein convertase subtilisin/kexin 9

RCT = randomized controlled trial

RDN = registered dietitian-nutritionist

TC = total cholesterol
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