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Preamble and Transition to ACC/AHA Guidelines to Reluce Cardiovascular

Risk

The goals of the American College of Cardiology (B)&nd the American Heart Association (AHA) are to
prevent cardiovascular (CV) diseases, improve taragement of people who have these diseases through
professional education and research, and develidelqes, standards and policies that promote agtim
patient care and cardiovascular health. Towarcetbbgectives, the ACC and AHA have collaboratedhwit
the National Heart, Lung, and Blood Institute (NH)LBnd stakeholder and professional organizations t
develop clinical practice guidelines for assessméV risk, lifestyle modifications to reduce Ciék,

and management of blood cholesterol, overweightodoedity in adults.

In 2008, the NHLBI initiated these guidelines bysporing rigorous systematic evidence reviews
for each topic by expert panels convened to devalitipal questions (CQs), interpret the evidence a
craft recommendations. In response to the 2011rtrepthe Institute of Medicine on the developmeht
trustworthy clinical guidelines (1), the NHLBI Adory Council (NHLBAC) recommended that the
NHLBI focus specifically on reviewing the highestality evidence and partner with other organizagitm
develop recommendations (2,3). Accordingly, in J2@&3 the NHLBI initiated collaboration with the
ACC and AHA to work with other organizations to qaete and publish the 4 guidelines noted above and
make them available to the widest possible corsity. Recognizing that the expert panels did not
consider evidence beyond 2011 (except as spedifidtee methodology), the ACC, AHA and collaborating
societies plan to begin updating these guidelitesiisg in 2014

The joint ACC/AHA Task Force on Practice Guideliff@ask Force) appointed a subcommittee to
shepherd this transition, communicate the ratioaatbexpectations to the writing panels and partger
organizations and expeditiously publish the documerhe ACC/AHA and partner organizations recruited
a limited number of expert reviewers for fiduciayamination of content, recognizing that each damtm
had undergone extensive peer review by represeesadi the NHLBAC, key Federal agencies and
scientific experts. Each writing panel respondedaimments from these reviewers. Clarifications were
incorporated where appropriate, but there wereubstantive changes as the bulk of the content was
undisputed.

Although the Task Force led the final developmédrihese prevention guidelines, they differ from
other ACC/AHA guidelines. First, as opposed to semsive compendium of clinical information, these
documents are significantly more limited in scopd #ocus on selected CQs in each topic, basedeon th
highest quality evidence available. Recommendatizere derived from randomized trials, meta-analyses
and observational studies evaluated for qualitg,\eere not formulated when sufficient evidence wats

available. Second, the text accompanying each me@srdation is succinct, summarizing the evidence for
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each question. The Full Panel Reports include metailed information about the evidence statemiats

serves as the basis for recommendations. Thirdpthsat of the recommendations differs from other
ACC/AHA guidelines. Each recommendation has beeppad from the NHLBI grading format to the
ACC/AHA Class of Recommendation/Level of Eviden€®OR/LOE) construct (Table 1) and is expressed

in both formats. Because of the inherent differerineggrading systems and the clinical questiongruyi

the recommendations, alignment between the NHLBIAGC/AHA formats is in some cases imperfect.

Explanations of these variations are noted in docemmendation tables, where applicable.

Table 1. Applying Classification of Recommendatiorand Level of

Evidence

SIZE OF TREATMENT EFFECT

LEVEL A

Multiple populations
evaluated™

Data derived from multiple
randomized clinical trials
or meta-analyses

LEVEL B

Limited populations
evaluated*

Data derived from a
single randomized trial
or nonrandomized studies

LEVEL C

Very limited populations
evaluated*

Only consensus opinion
of experts, case studies,
or standard of care

ESTIMATE OF CERTAINTY (PRECISION) OF TREATMENT EFFECT

Suggested phrases for
writing recommendations

should

is recommended

is indicated

is useful/effective/beneficial

CLASS lla

Benefit >> Risk
Additional studies with
focused objectives needed
IT IS REASONABLE to per-
form procedure/administer
treatment

CLASS Iib

Benefit > Risk

Additional studies with broad
objectives needed; additional
registry data would be helpful

Procedure/Treatment
MAY BE CONSIDERED

m Recommendation in favor
of treatment or procedure
being useful/effective

m Some conflicting evidence
from multiple randomized
trials or meta-analyses

m Recommendation’s
usefulness/efficacy less
well established

m Greater conflicting
evidence from multiple
randomized frials or
meta-analyses

= Recommendation in favor
of treatment or procedure
being useful/effective

m Some conflicting
evidence from single
randomized trial or
nonrandomized studies

m Recommendation’s
usefulness/efficacy less

= Recommendation in favor
of treatment or procedure
being useful/effective

m Only diverging expert
opinion, case studies,

or standard of care

is reasonable
can be useful/effective/beneficial

is probably recommended
or indicated

Comparative
effectiveness phrases’

treatment/strategy A is
recommended/indicated in
preference to treatment B

treatment A should be chosen

over freatment B

treatment/strategy A is probably
recommended/indicated in
preference to treatment B

it is reasonable to choose
freatment A over treatment B

may/might be considered
may/might be reasonable

usefulness/effectiveness is
unknown/unclear/uncertain
or not well established

CORIII: CORIlI:
No Benefit Harm

is not potentially
recommended harmful

is not indicated
should not be
performed/
administered/
other

is not useful/
beneficial/
effective

causes harm
associated with
excess morbid-
ity/mortality

should not be
performed/
administered/
other

A recommendation with Level of Evidence B or C doesimply that the recommendation is weak. Manpantant
clinical questions addressed in the guidelinesatdend themselves to clinical trials. Even whemd@mized trials are
unavailable, there may be a very clear clinicalsemisus that a particular test or therapy is usefaffective.

*Data available from clinical trials or registriabout the usefulness/efficacy in different subpafiohs, such as sex,
age, history of diabetes, history of prior myocatdafarction, history of heart failure, and praspirin use.
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tFor comparative effectiveness recommendationsédland lla; Level of Evidence A and B only), sasdthat
support the use of comparator verbs should invdikect comparisons of the treatments or stratdugpésg evaluated.

In consultation with NHLBI, the policies adopted ttye writing panels to manage relationships of
authors with industry and other entities (RWI) awtlined in the methods section of each panel tepor
These policies were in effect when this effort bega2008 and throughout the writing process artthgo
on recommendations, until the process was tramsfea ACC/AHA in 2013. In the interest of
transparency, the ACC/AHA requested that panelastresubmit RWI disclosures as of July 2013.
Relationships relevant to this guideline are disetbin Appendix 1. None of the ACC/AHA expert
reviewers had relevant RWI (Appendix 2).

Systematic evidence reports and accompanying suyrtialales were developed by the expert
panels and NHLBI. The guideline was reviewed byAR/AHA Task Force and approved by the ACC
Board of Trustees, the AHA Science Advisory and i@owting Committee, and the governing bodies of
partnering organizations. In addition, ACC/AHA sbtgndorsement by other stakeholders, including
professional organizations. It is the hope of thigéimg panels, stakeholders, professional orgaitinat
NHLBI, and the Task Force that the guidelines gdtner the widest possible readership for the liteofef
patients, providers and the public health.

Guidelines attempt to define practices that mezn#eds of patients in most circumstances and are
not a replacement for clinical judgment. The ultiendecision about care of a particular patient rbast
made by the healthcare provider and patient irt iffthe circumstances presented by that patiesit A
result, situations might arise in which deviatidrsn these guidelines may be appropriate. These
considerations notwithstanding, in caring for muatients, clinicians can employ the recommendations

confidently to reduce the risks of atheroscleroticdiovascular disease events.

See Tables 1a and 1b for an explanation of the NH&&mmendation grading methodology.
Table 1a. NHLBI Grading the Strength of Recommendabns

Grade Strength of Recommendation*

Strong recommendation

A
There is high certainty based on evidence thah¢héenefitt is substantial.

Moderate recommendation

B There is moderate certainty based on evidencdhbatet benefit is moderate to substantial, of
there is high certainty that the net benefit is arate.

Weak recommendation
There is at least moderate certainty based on esidhat there is a small net benefit.

D Recommendation against
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There is at least moderate certainty based on esédthat it has no net benefit or that risks/har
outweigh benefits.

Expert opinion (“There is insufficient evidence orevidence is unclear or conflicting, but this
is what the Work Group recommends.”)

Net benefit is unclear. Balance of benefits andrsacannot be determined because of no
evidence, insufficient evidence, unclear evidenceonflicting evidence, but the Work Group
thought it was important to provide clinical guidarand make a recommendation. Further
research is recommended in this area.

No recommendation for or against (“There is insufftient evidence or evidence is unclear or
conflicting.”)

Net benefit is unclear. Balance of benefits andrsactannot be determined because of no
evidence, insufficient evidence, unclear evidenceonflicting evidence, and the Work Group

thought no recommendation should be made. Furdserarch is recommended in this area.

*In most cases, the strength of the recommendationild be closely aligned with the quality of tividence;
however, under some circumstances, there may e realsons for making recommendations that arelosely
aligned with the quality of the evidence (e.g.psty recommendation when the evidence quality iseraid, like
smoking cessation to reduce CVD risk or ordering@@ as part of the initial diagnostic work-up fopatient
presenting with possible MI). Those situations $tidne limited and the rationale explained cleashthe Work

Group.

TNet benefit is defined as benefits minus risksfisaof the service/intervention.

CVD indicates cardiovascular risk; ECG, electrotagthphy; MI, myocardial infarction; and NHLBI, Nahal Heart,
Lung, and Blood Institute.

Table 1b. Quality Rating the Strength of Evidence

Type of Evidence Quality Rating*

*  Well-designed, well-executedt RCTs that adequaglyesent populations to High
which the results are applied and directly assHeste on health outcomes.
* MAs of such studies.

Highly certain about the estimate of effect. Furttesearch is unlikely to change ou
confidence in the estimate of effect.

* RCTs with minor limitations¥ affecting confidence or applicability of, the Moderate

results.

* Well-designed, well-executed nonrandomized coratbftudies§ and well-
designed, well-executed observational stuflies
* MAs of such studies.

Moderately certain about the estimate of effecttitar research may have an impact
on our confidence in the estimate of effect and atenge the estimate.

* RCTs with major limitations. Low

* Nonrandomized controlled studies and observatistalies with major
limitations affecting confidence in, or applicabjlbf, the results.

» Uncontrolled clinical observations without an apgpiate comparison group
(e.g., case series, case reports).

» Physiological studies in humans.

* MAs of such studies.

Low certainty about the estimate of effect. Furttesearch is likely to have an
impact on our confidence in the estimate of eféaut is likely to change the
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estimate. |

*In some cases, other evidence, such as large-alboe case series (e.g., jumping from airplandalbstructures),
can represent high or moderate quality evidencsudi cases, the rationale for the evidence ratiwgption should
be explained by the Work Group and clearly judtifie

tWell-designed, well executed refers to studiesdiractly address the question, use adequate raizeton,
blinding, allocation concealment, are adequatelygred, use ITT analyses, and have high follow-tgsta
FLimitations include concerns with the design areoaition of a study that result in decreased cenfié in the true
estimate of the effect. Examples of such limitagiamclude, but are not limited to: inadequate ranidation, lack of
blinding of study participants or outcome assesspnaslequate power, outcomes of interest are respgcified or the
primary outcomes, low follow-up rates, or findirfagsed on subgroup analyses. Whether the limitations
considered minor or major is based on the numbesarerity of flaws in design or execution. Rulesdetermining
whether the limitations are considered minor oranand how they will affect rating of the individusudies will be
developed collaboratively with the methodology team

8Nonrandomized controlled studies refer to intetioenstudies where assignment to intervention amdparison
groups is not random (e.g., quasi-experimentalystiesign)

|| Observational studies include prospective and speotive cohort, case-control, and cross sectigndies.

ITT indicates intention-to-treat; MA, meta-analysisid RCT, randomized controlled trial.

1. Introduction

1.1. Organization of the Panel

The Blood Cholesterol Expert Panel (Expert PaneB wariginally convened as the Expert Panel on
Detection, Evaluation, and Treatment of High Bl@&itblesterol in Adults (Adult Treatment Panel [ATP]
IV) appointed by the NHLBI. The Expert Panel wasposed of 13 members and 3 ex-officio members,
which included primary care physicians, cardioltgiendocrinologists, and experts in clinical lgmby,
clinical trials, cardiovascular epidemiology, anddgline development. The Expert panel chair asited
panel members to disclose any conflict of intergfstrmation to the full panel in advance of the
deliberations; members with conflicts were askedktuse themselves from voting on any aspect of the
guideline where a conflict might exist. All 16 meenb of the NHLBI ATP IV Panel transitioned to the
ACC/AHA guideline Expert Panel. Independent corttyecperformed the systematic review with the

assistance of the Expert Panel and provided melhgidal guidance to the Expert Panel.

1.2. Document Review and Approval

A formal peer review process was initially comptetsder the auspices of the NHLBI which
included 23 expert reviewers and representativé®déral agencies. This document was also reviéwed
4 expert reviewers nominated by the ACCF and thé\ Ahen the management of the guideline
transitioned to the ACC/AHA. The ACC and AHA Reviens' RWI information is published in this
document (Appendix 2).

This document was approved for publication by ttreegning bodies of the ACC and AHA and
endorsed by the American Association of Cardiovias@nd Pulmonary Rehabilitation, American

Pharmacists Association, American Society for Pndve Cardiology, Association of Black Cardiologist
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Preventive Cardiovascular Nurses Association, andh@hHeart: The National Coalition for Women with

Heart Disease.

1.3. Scope of Guideline

This guideline is based on the Full Panel Report
(http://jaccjacc.cardiosource.com/acc_document82BPR_S5_Blood_Cholesterol.pdf) which is provided
as a data supplement to the guideline. The FukFReport contains background and additional miteri
related to content, methodology, evidence synthesi®nale and references and is supported by the
NHLBI Systematic Evidence Review which can be foand
(http://www.nhlbi.nih.gov/guidelines/cholesterok§eTable 2 provides an overview to facilitate
understanding what is new in the present guideline.

The Expert Panel was charged with updating thecalipractice recommendations for the
treatment of blood cholesterol levels to reducertsclerotic cardiovascular disease (ASCVD) riskgis
data from randomized controlled trials (RCTs) aystamatic reviews and meta-analyses of RCTs. For th
guideline, ASCVD includes coronary heart disead8dl; stroke, and peripheral arterial disease,fall o
presumed atherosclerotic origin. These recommemttatire intended to provide a strong evidence-based
foundation for the treatment of cholesterol for phienary and secondary prevention of ASCVD in women
and men.

By using RCT data to identify thoseost likely to beneffrom cholesterol-lowering statin therapy,
the recommendations will be of value to primaryecainicians as well as specialists concerned with
ASCVD prevention. Importantly, the recommendatiomse designed to be easy to use in the clinical
setting, facilitating the implementation of a ségy of risk assessment and treatment focused on the
prevention of ASCVD. The present guideline is inked to address treatment of adul®1 years of age)
to complement the NHLBI cardiovascular health rs#tuction guideline for children and adolescenjs (4

The members of the Expert Panel acknowledge theriiapt contributions arising from decades of
genetic and biochemical studies, observationalegpidiogic and ecological studies, andsitro and
animal experiments that associated higher low-digtipoprotein cholesterol (LDEC) levels with greater
ASCVD risk. These studies provided the rationaleRGTs, which in turn demonstrated that lowering
cholesterol levels reduced ASCVD events and theestgblish a central, causal role of atherogenic
cholesterol-containing lipoprotein particles, pautarly LDL, in the genesis of CHD and ASCVD.

Other strategies for using drug therapy to reduS€¥D events have been advocated, including
treat-to-cholesterol target, lower cholesterolatdr, and risk-based treatment approaches. Howenigr 1
approach has been evaluated in multiple RCTs 4dbeof fixed doses of cholesterol-lowering drugs to

reduce ASCVD risk. Because the overwhelming bodgvidence came from statin RCTs, the Expert Panel
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appropriately focused on these statin RCTs to dgvelidence-based guidelines for the reduction of
ASCVD risk. We recognize that this represents ai@ant departure from current strategies. Thisusth
not come as a surprise to clinicians. The receigedjne on heart failure has changed long-standing
paradigms based on the evidence and this guidslime exception (5). Future RCTs will be needed to
determine the optimal treatment strategy to protheegreatest reduction in ASCVD events with best
margin of safety.

The Expert Panel acknowledges that our processatigrovide for a comprehensive approach to
the detection, evaluation, and treatment of lipgbatlers as was done in the prior ATP Il Repo)t (6
However, these guidelines were never intended t dmmprehensive approach to lipid management for
purposes other than ASCVD risk reduction. A limitednber of expert opinion recommendations were
made only when RCT evidence was not present aadafhorough consideration of what the Expert Pane
had learned from the RCTs. For the many questiegarding complex lipid disorders that are beyord th
scope of our systematic evidence review, or forcwliiitle or no RCT data are available, it is aipated

that clinicians with lipid expertise can contribtietheir management.

Table 2. What's New in the Guideline?*

1 Focus on ASCVD Risk Reduction: 4 statin benefit groups

« Based on a comprehensive set of data from RCTsdbatified 4 statin benefit groups which focus
efforts to reduce ASCVD events in secondary anch@ry prevention.

» ldentifies high-intensity and moderate-intensiitist therapy for use in secondary and primary
prevention.

2 A New Perspective on LDL—C and/or Non-HDL—C Treatment Goals

* The Expert Panel was unable to find RCT evidenapport continued use of specific LDL—C and/of
non-HDL-C treatment targets.

» The appropriate intensity of statin therapy shdaddised to reduce ASCVD risktimose most likely to
benefit

* Nonstatin therapies do not provide acceptable ASEgbreduction benefits compared to their poténtia
for adverse effects in the routine prevention ofCAD.

3 Global Risk Assessment for Primary Prevention

e This guideline recommends use of the new Pooled@d&tuations to estimate 10-year ASCVD risk
both white and black men and women.

» By more accurately identifying higher risk indiviala for statin therapy, the guideline focuses istati
therapy orthose most likely to benefit

e ltalso indicates, based on RCT data, those higlhgroups that may not benefit.

» Before initiating statin therapy, this guidelineoenmends a discussion by clinician and patients.

=]

4 Safety Recommendations

» This guideline used RCTs to identify important safeonsiderations in individuals receiving treatmen
of blood cholesterol to reduce ASCVD risk.

» Using RCTs to determine statin adverse effectditiateis understanding of the net benefit from stati

therapy.
e Provides expert guidance on management of stasioetgted adverse effects, including muscle
symptoms.
5 Role of Biomarkers and Noninvasive Tests

» Treatment decisions in selectiedividuals who are not included in the 4 statiméi@ groups may be
informed by other factors as recommended by thk Risessment Work Group guideline.
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6 Future Updates to the Blood Cholesterol Guideline
e This is a comprehensive guideline for the evidelmased treatment of blood cholesterol to reduce
ASCVD risk.

»  Future updates will build on this foundation to yid® expert guidance on the management of complex
lipid disorders and incorporate refinements in gaiatification based on critical review of emeigin
data.

* RCTs comparing alternate treatment strategieseedad in order to inform future evidence-based
guidelines for the optimum ASCVD risk reduction agch.

*See Section 2, Table 3 for an expanded discusHiavhat's new in the guideline.

ASCVD indicates atherosclerotic cardiovascular akse HDI=-C, high-density lipoprotein cholesterol; LBC, low-
density lipoprotein cholesterol; and RCT, randomizentrolled trial.

1.4. Methodology and Evidence Review

Although the Expert Panel was convened prior tdiisétute of Medicine reports on practice guidesin

our evidence-based process followed most of thedaras from the Institute of Medicine report, “Glial
Practice Guidelines We Can Trust” (1). The syst@mwaview was limited to RCTs with ASCVD outcomes
and systematic reviews and meta-analyses of RCIRsACVD outcomes. Observational studies and
those with <18 months (CQs 1 and 2) or <12 mon@33) of follow-up were excluded. Support was
provided by a methodology contractor and a systematiew and general support contractor and iretud

the following steps:

. The Expert Panel constructed CQs relevant to éimicactice.
. The Expert Panel identified (a priori) inclusiongision (I/E) criteria for each CQ.
. An independent contractor developed a literatuaecsestrategy, based on I/E criteria, for each CQ.

An independent contractor executed a systematitretec search of the published literature from
relevant bibliographic databases for each CQ. Ete fibr the overall literature search was from
January 1, 1995 through December 1, 2009. How&ET,s with hard ASCVD outcomes of Ml,
stroke, and cardiovascular death published aftardate were eligible for consideration until the
Expert Panel began deliberations on relevant recamdations.

. RCTs that met the inclusion criteria and were irhejently graded as fair or good quality were
included in the evidence tables for the considenadf the Expert Panel. RCTs that were graded as po
guality were excluded.

. With the assistance of independent methodologhssevidence base was used to develop a series
of evidence statements graded on the level ofvlterce (high, medium, or low).
. The Expert Panel then synthesized the evidengenséaits into treatment

recommendations/summaries graded as A (strongpdsl¢rate), C (weak), D (recommend against), E
(expert), and N (no recommendation).

. The final evidence statements and treatment recomati®ns were approved by at least a majority
of voting members of the Expert Panel.
. Performed guideline implementability appraisalanpled and coordinated by the NHLBI

Implementation Work Group, to identify and addreasriers to guideline implementation.

In addition, the Expert Panel was able to includggomRCTs and meta-analyses of RCTs published gtrou
July 2013 in our discussion and as part of thegseof determining ACC/AHA grading of the NHLBI
expert-level recommendations.
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2. Overview of the Guidelines
The RCTs identified in the systematic evidenceaenindicated a consistent reduction in ASCVD events

from 3-hydroxy-3-methylglutaryl-coenzyme A redu@ashibitors (statins) therapy in secondary and
primary prevention populations, with the exceptidmo ASCVD event reduction in those with New Kor
Heart Association (NYHA) class II-IV heart failuoe receiving maintenance hemodialysis. The RCTs
either compared fixed doses of statins with plaga@hantreated controls, or compared fixed doses of
higher-intensity statins with moderate-intensigtisis. These trials were not designed to evalleetfect
of titrated (dose-adjusted) statin treatment taeaehprespecified LDEC or non-HDI-C goals.

Therefore, the Expert Panel was unable to find R@dlence to support titrating cholesterol-
lowering drug therapy to achieve target L-BL or non-HDL-C levels, as recommended by ATP HB§6
However, the Expert Panel did find RCT evidence tis@ of therapy (e.g., niacin) to additionally &aw
non-HDL—C, once an LDEC target was achieved, did not further reduce AS@vilzomes (9). However,
theExpert Panel did find extensive RCT evidencetti@appropriate intensity of statin therapy stidag
used to reduce ASCVD risk in those most likely éméfit. The work of the Expert Panel was informgd b
the report of the Lifestyle (10) and Risk Assessnvéark Groups (11) (Figure 1).

Figure 1. Overview of the Expert Panel's guideline

Treatment of Blood Cholesterol to
Reduce Atherosclerotic
Cardiovascular Risk Guideline

1

Blood Cholesterol Panel
Systematic review of RCTs and
meta-analyses of RCTs

A
Risk Assessment Lifestyle Management
Work Group Guideline Work Group Guideline
t > D d
Risk Assessment Work Group Lifestyle Management
Systematic review of epidemiologic Work Group
studies and meta-analyses of Systematic review of RCTs
epidemiologic studies and observational studies
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RCTs indicates randomized controlled trials.

2.1. Lifestyle as the Foundation for ASCVD Risk Redction Efforts

It must be emphasized that lifestyle modificatipe.( adhering to a heart healthy diet, regularege

habits, avoidance of tobacco products, and maintanaf a healthy weight) remains a critical compune
of health promotion and ASCVD risk reduction, bptior to and in concert with the use of cholesterol
lowering drug therapies. Healthy diet or lifestyhedifications were recommended as background tlyerap
for the RCTs of cholesterol-lowering drug therapge the 2013 Lifestyle Management Work Group

Guideline (10) for lifestyle recommendations foahkey adults.

2.2. Four Major Statin Benefit Groups

The Expert Panel found extensive and consistedeage supporting the use of statins for the préwef
ASCVD in many higher risk primary and all secondargvention individuals without NYHA class II-IV
heart failure and who were not receiving hemodialya the RCTs reviewed, initiation of moderate-
intensity therapy (lowering LDEC by approximately 30% to <50%), or high-intensitgtin therapy
(lowering LDL—C by approximately50%), is a critical factor in reducing ASCVD everitdoreover, statin
therapy reduces ASCVD events across the spectrirasafline LDEC levels 0 mg/dL. In addition, the
relative reduction in ASCVD risk is consistent fsimary and secondary prevention and for variodgepa
subgroups. Of note, the absolute reduction in AS@vents is proportional to baseline absolute ASCVD
risk. Therefore, statin therapy is recommendednfdividuals at increased ASCVD risk who are mdstlly
to experience a net benefit in terms of the poaéitr ASCVD risk reduction and the potential falvarse
effects.

On the basis of this large and consistent bodyiofeece, 4 major statin benefit groups were idesdif
for whom the ASCVD risk reduction clearly outweighe risk of adverse events. Individuals 1) with
clinical ASCVD, 2) primary elevations of LDL-C190 mg/dL, 3) diabetes aged 40 to 75 yedth LDL—
C 70 to189 mg/dL and without clinical ASCVD, orwithout clinical ASCVD or diabetes with LDL-C 70
t0189 mg/dL and estimated 10-year ASCVD rigk5%. These groups are outlined in Figure 2.

Clinical ASCVD is defined by the inclusion criteria for thecondary prevention statin RCTs (acute
coronary syndromes, or a history of Ml, stable mstable angina, coronary or other arterial
revascularization, stroke, TIA, or peripheral detedisease presumed to be of atheroscleroticrorigior
the primary prevention of ASCVD in individuals witht clinical ASCVD and LDL-C 70 to189 mg/dL, the
estimated absolutEd-year riskof ASCVD (defined as nonfatal MI, CHD death, noafatnd fatal stroke)
should be used to guide the initiation of stateréipy. The 10-year ASCVD risk should be estimatedgu
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the Pooled Cohort Equations (Section 4.7). Foptimaary prevention of ASCVD in individuals with
diabetes (diabetes mellitus type-1 and type-2inesed 10-year ASCVD risk can also be used to gthide
intensity of statin therapy. For those witinical ASCVD or with LDL-C>190 mg/dL who are already in
a statin benefit group, it is not appropriate tineate 10-year ASCVD risk.
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Figure 2. Major recommendations for statin therapy for ASLCptrevention

ASCVD Statin Benefit Groups
Heart healthy lifestyle habits are the foundation of ASCVD prevention.
In individuals not receiving cholesterol-lowering drug therapy, recalculate estimated
10-y ASCVD risk every 4-6 y in individuals aged 40-75 y without clinical ASCVD or
diabetes and with LDL-C 70-189 mg/dL.

Adults age >21y and

a candidate for statin therapy[™ €S

(" Definitions of High-and )
Moderate-Intensity Statin Therapy

(See Table 5)

\ Z

High Moderate
Daily dose lowers |Daily dose lowers
LDL-C by appox. | LDL-C by appox.

250% 30% to <50%
\. J

Clinical
ASCVD

LDL-C 2190
mg/dL

Diabetes
Type 1 or 2
Age 40-75y

Estimated 10-y ASCVD risk 27.5%*
High-intensity statin

27.5% estimated
10-y ASCVD risk
and age 40-75y

No

4

ASCVD prevention benefit of statin
therapy may be less clear in other groups
In selected individuals, consider additional factors
influencing ASCVD riskt and potential ASCVD risk
benefits and adverse effects, drug-drug interactions,
and patient preferences for statin treatment

—
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Colors correspond to the class of recommendatiottsel ACC/AHA Table 1. This flow diagram is interntdi® serve
as an easy reference guide summarizing recommenddtr ASCVD risk assessment and treatment. Assarssof
the potential for benefit and risk from statin dygy for ASCVD prevention provides tframeworkfor clinical
decision making incorporating patient preferences.

*Percent reduction in LDL-C can be used as an atiia of response and adherence to therapy, matis itself a
treatment goal.

tThe Pooled Cohort Equations can be used to estifitayear ASCVD risk in individuals with and withaliabetes.
A downloadable spreadsheet enabling estimatio®gfehr and lifetime risk for ASCVD and a web-basattulator
are available at http://my.americanheart.org/ceddbulator and http://www.cardiosource.org/scieand-
quality/practice-guidelines-and-quality-standar@4/2-prevention-guideline-tools.aspx.

tPrimary LDL-C>160 mg/dL or other evidence of genetic hyperlipigesnfamily history of premature ASCVD with
onset <55 years of age in a first degree maleivelatr <65 years of age in a first degree femaktire, high-
sensitivity C-reactive protein2z>mg/L, CAC score-300 Agatston units a¥75 percentile for age, sex, and
ethnicity, ankle-brachial index <0.9, or elevatéetime risk of ASCVD.

ASCVD indicates atherosclerotic cardiovascular alige CAC, coronary artery calcium; and LB, low-density
lipoprotein cholesterol.

The findings support the use of statins to prebetih nonfatal and fatal ASCVD events. Such an
approach can reduce the large burden of disakibty nonfatal stroke (for which women are at highsk
than men) and nonfatal CHD events. Primary andretang prevention of ASCVD with statins can
positively impact rising healthcare costs. In addita high level of evidence was found that stateduce
total mortality in individuals with a history of jpr ASCVD events (e.g., secondary prevention sgjinin
individuals with no prior history of ASCVD events.g., primary prevention setting), there is moderat
evidence that statins reduce total mortality invigtlals at increased ASCVD risk. It should be ot
meta-analyses published after the completion oEttEert Panel’s systematic review provide strong

evidence that statins reduce total mortality imany prevention (12,13).

Table 3. Expanded Discussion of What's New in the @deline

Focus on ASCVD Risk Reduction: 4 statin benefit groups

* The 2013 guideline focuses treatment of blood cholesterol to reduce ASCVD riskEach Expert Panel
was limited in the number of CQs they could cho®ghen the CQs from the Risk Assessment and Lifesty
Work Groups are combined with the 3 CholesteroldP&s, there were 8 CQs in total that were
systematically reviewed. All 3 CQs of the Cholesté&tanel evaluated evidence from RCTs with ASCVD
outcomes. CQ1 and CQ2 evaluated the evidence far+CDand non-HDL-C goals in secondary and primary
prevention. CQ3 was a comprehensive evaluatioheofeéduction in ASCVD events and safety for each of
the cholesterol-lowering drugs available in thetgaiStates.

e The systematic review of evidence from the higlestity RCTs with ASCVD outcomes identified strong
evidence to indicate whehould get whichherapy at what intensity.

* The statin RCTs provide the most extensive evidémcthe greatest magnitude of ASCVD event redutio
with the best margin of safethdentification of 4 Statin Benefit Groups - in which the potential for an
ASCVD risk reduction benefit clearly exceeds théeptial for adverse effects in adults with:

1. Individuals with clinical ASCVD

2. Individuals with primary elevations of LBIC >190 mg/dL

3. Individuals 40 to 75 years of age with diabetedqiwwibL-C 70-189 mg/dL

4. Individuals without clinical ASCVD or diabetes whoe 40 to 75 years of age with LDL-C 70
189 mg/dL and an estimated 10-year ASCVD risk %@ or higher
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Because few trials have been performed with nansthblesterol-lowering drugs in the statin eraj #rose
that have were unable to demonstrate significaditiadal ASCVD event reductions in the RCT popuas
studied, there was less evidence to support thefusenstatin drugs for ASCVD prevention.

It is difficult to determine how observational datuld override the conclusions from the extenbiody of

evidence from the statin RCTs, and the paucitywafence from nonstatin RCTs. Inherent biases of

observational data are well-understood and inchidses in the decision on whom to treat, who iseeltt to
therapy, and multiple measurement biases includénijication of statin use, type and dose of stasad,

consistency of use over time, and outcome ascentgih All of these problems are addressed usimeqirtd-
treat analyses of RCTs, which is why the FDA reggiivell-designed RCTs to determine drug efficacy fo

ASCVD event reduction and common adverse effects.

Other approaches to treatment of blood cholesteraé been advocated, including:

A. Treat to target — This strategy has been the most widely used dise ¥b years but there are 3
problems with this approach. First, current clihicil data do not indicate what the target shdagd
Second, we do not know the magnitude of additi&#&CVD risk reduction that would be achieved wi
one target lower than another. Third, it does akétinto account potential adverse effects from
multidrug therapy that might be needed to achiespezific goal. Thus, in the absence of these dit,
approach is less useful than it appears (Sectiok i3)possible that future clinical trials mayopide
information warranting reconsideration of this &gy .

B. Lowest is best— This approach was not taken because it doesomsider the potential adverse effec
of multidrug therapy with an unknown magnitude @VD event reduction. Ongoing RCTs of new
LDL-C lowering drugs in the setting of maximal &tatherapy may address this question.

C. Treat level of ASCVD risk— A modified version of this approach was takert tremsiders
both the ASCVD risk reduction benefits and the aseeffects of statin treatment based on an
extensive body of RCT evidence to determine the#insbenefit groups. By focusing treatment
on the 4 statin benefit groups, the approach istipa and simpler to implement than the past
strategies. There are also important exceptionsofatine initiation of statin treatment for
individuals requiring hemodialysis or with claskdr IV heart failure.

D. Lifetime risk — Treatment strategies based on lifetime ASCVD aigk problematic because of
the lack of data on the long-term follow-@ffRCTs >15 years, the safety and ASCVD event
reduction when statins are used for periods >1@sy@ad treatment of individuals <40 years of
age.

th

A New Perspective on LDL—C and/or Non-HDL—-C Goals

The difficulty of giving up the treat-to-goal paigth was deliberated extensively over a 3-year pefidany
clinicians use targets such as LDL-C <70 mg/dL labd—-C <100 mg/dL for secondary and primary
ASCVD prevention (non-HDL-C targets are 30 mg/dghar). However, the RCT evidence clearly shows
that ASCVD events are reduced by using the maxirralenated statin intensity in those groups shown to
benefit. After a comprehensive review, no RCTs weeatified that titrated drug therapy to specifiaL.-C
or non-HDL—-C goals to improve ASCVD outcomes. Hoerewne RCT was identified that showed no
additional ASCVD event reduction from the additmimonstatin therapy to further treat non-HDL—Cdisv
once an LDL-C goal was reached. In AIM-HIG®), the additional reduction in non-HDL—C [as well as
additional reductions in Apo B, Lp(a), and triglyickes in addition to HDL-C increases] levels withain
therapy DID NOT further reduce ASCVD risk in indiuals treated to LDL—C levels of 40-80 mg/dL.
Use of LDL—C targets may result in under-treatmeitih evidence-based statin therapy or overtreatmtht
nonstatin drugs that have not been shown to red&¢vD events in RCTs (even though the drug may
additionally lower LDL—C and/or non-HDL—C). Impligans of treating to an LDL-C goal may mean that
suboptimal dose of statin is used because thehgsabeen achieved, or that adding a nonstatingijéoa
achieve a specific target results in down-titratidithe evidence-based dose of statin for safetgams.
However, when RCT evidence is available that a tatimstherapy further reduces ASCVD events when
added to statin therapy, the nonstatin therapy Ineagonsidered.
Some examples comparing a strategy based on tiaid flsenefit groups to a strategy using LDL—C/non-
HDL-C targets:
A. Secondary prevention— Evidence supports high-intensity statin theragntliis group to maximally
lower LDL-C. It does not support the use of an L@Ltarget. For example, if a secondary preventior
patient achieves an LDL-C of 78 mg/dL on a dos&oing of atorvastatin, he/she is receiving eviden

based therapyAs of yet, there are no data to show that addimgmstatin drug(s) to high-intensity stat
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therapy will provide incremental ASCVD risk redoctibenefit with an acceptable margin of safety
Indeed, AIM-HIGH(9) demonstrated the futility of adding niacin in inidivals with low HDL—-C and
high triglycerides, and ACCOR[4) demonstrated the futility of adding fenofibratepigrsons with
diabetes. Although an ACCORD subgroup analysisie$e with high triglycerides and low HDL-C
levels suggested that fenofibrate may reduce AS@vénts in patients with diabetes, this is hypothesi
generating and needs further testing in compatisahe evidence-based use of a high-intensityrsthti
addition, not having a goal of <70 mg/dL for LDL+@ans that the patient who is adhering to optimal
lifestyle management and receiving a high-intensi&fin avoids additional, non-evidence-based thera
just because his/her LDL-C is higher than an abjtcutpoint. Indeed, the LDL—C goal approach can
make this patient unnecessarily feel like a failure

B. FH with LDL-C >190 mg/dL — In many cases, individuals with FH are unabladhieve an LDEC
goal <100 mg/dL. For example, an individual with Ftdy only achieve an LDL—C of 120 mg/dL
despite use of 3 cholesterol-lowering drugs. Altjiothis patient may have fallen short of the 100dhg
goal, they have decreased their LDL—C by >50% tisafrom an untreated LDL—C level of ~325-400
mg/dL). These patients are not treatment faillmesgbservational data has shown significant reolusti
in ASCVD events without achieving specific LDL—Cdats. This is an area where observational data
supports the recommended approach.

C. Type 2 diabetes— For those 40-75 years of age with risk factdrs, gotential benefits of LDL-C
lowering with a high-intensity statin are substahtBecause those with diabetes often have lower-L0
C levels than those without diabetes, "goal" deddherapy often encourages use of a lower stase d
than is supported by the RCTs, and nonstatin dmagsbe added to address low HDL-C or high
triglycerides, for which RCT evidence of an ASCVizeat reduction is lacking. Giving a maximally-
tolerated statin intensity should receive primamplasis because it most accurately reflects trettat
statins reduce the relative risk of ASCVD eventsilsirly in individuals with and without diabetes)ch
in primary and secondary prevention in those wietbdtes, along with evidence that high-intensity
statins reduce ASCVD events more than moderat@sitiestatins

D. Estimated 10-year ASCVD risk>7.5% — Data has shown that statins used for primaryeron
have substantial ASCVD risk reduction benefits asrine range of LDL-C levels of 70-189 mg/dL.
Moreover, the Cochrane meta-analydS), as well as a meta-analysis by the Cholesteraitiment
Trialists (13), confirms that primary preventionthvstatins reduces total mortality as well as ntahfa
ASCVD events.

RCTs are used to identify those who are unlikelgaaefit from statin therapy despite being at AGCVD
risk, such as those with higher NYHA classes oftiélure or those on hemodialysis.

Global Risk Assessment for Primary Prevention

Use of the new Pooled Cohort Equations is recomehal estimate 10-year ASCVD risk in both white and
black men and women who do not have clinical ASCVD.

By more accurately identifying higher risk indivala for statin therapy, the guideline focuses istiditerapy
on those most likely to benefit.

It also indicates, based on RCT data, those hghegioups that may not benefit. The Expert Panel
emphasizes that the guideline is “patient centeregtimary prevention. It is recommended that the
potential for an ASCVD risk reduction benefit, ackeeeffects, and drug-drug interactions, along ywétient
preferences, must be considered before statinsitie¢ed for the primary prevention of ASCVD. Tlgéves
clinicians and patients the opportunity for inputbi treatment decisions rather than a simplist@‘o
treatment fits all’ approach to drug therapy.

These guidelines are not a replacement for clijicidment; they are meant to guide and inform diecis
making.

Some worry that a person aged 70 years withourt oilefactors will receive statin treatment on tesis of
age alone. The estimated 10-year risk is 37lb%, a risk threshold for which a reduction in ABTrisk
events has been demonstrated in RCTs. Most ASC\Dtswccur after age 70 years, giving individuale >
years of age the greatest potential for absolsteraduction.

Some have proposed using selected inclusion eifesm RCTs to determine the threshold for statin
initiation. However, in the Cholesterol Treatmeniglists individual level meta-analysis showed tiatin
therapy reduces ASCVD events regardless of categjaisk factors in both primary and secondary
prevention. Therefore, the rationale for usingdixetpoints to determine whether statin therapykhbe
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initiated is refuted by a consideration of the tbiady of evidence from RCTs.

In addition, a trial-based strategy less accuratintifies those at increased ASCVD risk than does
strategy based on an assessment of global ASCWKDTiiss selective use of inclusion criteria exclsiaeell-
established risk factors such as smoking and adivguage (the strongest risk factor because it sepis
cumulative risk factor exposure).

The poor discrimination of RCT inclusion criteriar identifying those at increased 10-year ASCVIR iss
shown by a calculation performed by the Risk Assesg Work Group usingationally representative data
from NHANES. Use of the RCT inclusion criteria ({fincRCTs that found a reduction in ASCVD events to
guide initiation of statin therapy) would resultthre treatment of 16% of individuals with <2.5%iestted
10-year ASCVD risk and 45% of those with 2.5% t&@4<8&stimated 10-year ASCVD risk (many would say
inappropriately), while 38% of those witlY % 10-year ASCVD risk would not have been idésdifas
candidates for statin therapy.

Safety

RCTs are used to identify important safety consitiens in individuals receiving treatment of blood
cholesterol to reduce ASCVD risk and to determia¢irs adverse effects facilitate understandinghefriet
benefit from statin therapy.

Safety issues that are uncommon, or unlikely tsd®n in the populations studied in RCTs, requireertian
analyses of single RCTs. This limitation was ovenegin part, by considering high-quality systematic
reviews and meta-analyses of statin RCTs.

Expert guidance is provided on management of ststfiociated adverse effects, including muscle symgpit
The importance of using additional sources of imfation regarding safety including FDA reports,
manufacturers’ package inserts, and pharmacistiltm the safe use of cholesterol-lowering drugraipy.

Role of Biomarkers and Noninvasive Tests

There is a concern about other factors that maigate elevated ASCVD risk, but were not includedhia
Pooled Cohort Equations for predicting 10-year ABONAK.

The Risk Assessment Work Group has performed aataddsystematic review of nontraditional risk fasto
such as CAC, and has included recommendationsisider their use to the extent that the evidenosval
In selected individuals who are not in 1 of theatis benefit groups, and for whom a decision ttate
statin therapy is otherwise unclear, additionaldecmay be considered to inform treatment decisiaking.
These factors include primary LBC >160 mg/dL or other evidence of genetic hyperlipitiesnfamily
history of premature ASCVD with onset <55 yearsigé in a first degree male relative or <65 yeaimgefin
a first degree female relative, high-sensitivityegactive protein 2 mg/L, CAC score-300 Agatston units or
>75 percentile for age, sex, and ethnicity, ankigehral index <0.9, or elevated lifetime risk of ABD.
Additional factors may be identified in the future.

Future Updates to the Blood Cholesterol Guideline

This guideline focuses on treatments proven toaedSCVD events. It does not, and was never intghae
be, a comprehensive approach to lipid management.
Using RCT evidence assessed for quality providetsoamg foundation for treatment of blood cholestéro
reduce ASCVD risk that can be used now. There ameyrolinical questions for which there is an absewic
RCT data available to develop high quality, evidebased recommendations. For these questionstexpe
opinion may be helpful to clinicians and could ¥eloped in the next iteration of the guideline.
CQs for future guidelines could examine:
1. the treatment of hypertriglyceridemia;
2. use of non-HDL-C in treatment decision-making;
3. whether on-treatment markers such as Apo Ba).pf LDL particles are useful for guiding treatrhe
decisions;
4. the best approaches to using noninvasive imgdginrefining risk estimates to guide treatment
decisions;
5. how lifetime ASCVD risk should be used to infotreatment decisions and the optimal age for
initiating statin therapy to reduce lifetime riskASCVD;
6. subgroups of individuals with heart failureumdergoing hemodialysis that might benefit fromista
therapy;

=

~

. long-term effects of statin-associated new bdidbetes and management;
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8. efficacy and safety of statins in patient gegcluded from RCTs to date (e.g., HIV positivesolid
organ transplant); and
9. mole of pharmacogenetic testing.
*For additional information, see http://www.mesdhilorg/CACReference.aspx.

ACC indicates American College of Cardiology; AHAmerican Heart Association; Apo B, apolipoprotein B
ASCVD, atherosclerotic cardiovascular disease; Cé&€onary artery calcium; CQ, critical question;,Familial
hypercholesterolemia; FDA, Food and Drug Admintitrg HDL—C, high-density lipoprotein cholesteraDL-C,
low-density lipoprotein cholesterol; Lp(a), lipopetn(a); and RCTs, randomized controlled trials.

3. Critical Questions and Conclusions

3.1. Identification of CQs

Although limited to 3 CQs, these questions weresmtered the most important to answer in order to
identify whom to treat, with what treatment(s), dactonsider how intensively the treatments shbeld
used.

The first 2 CQs evaluated the evidence for H@land non-HDEC goals for the secondary and
primary prevention of ASCVD with cholesterol-lowegidrug therapy. Titration to specific LBLC goals
has been considered a fundamental therapeutiegjrat deciding upon the adequacy of cholesterol-
lowering therapy for secondary and primary prevantirherefore, a comprehensive systematic review of
the evidence base supporting this concept was tigsdime third CQ had several objectives:

« Identify groups of patients who will benefit frorhgrmacological treatment,
« Define the pharmacological treatment(s) for whioére is the best evidence of net benefit, and
* Provide guidance on the appropriate intensity @rptacological treatment to lower LBC.

3.1.1. CQ1: LDL-C and Non-HDL-C Goals in Secondaryrevention

CQ1: What is the evidence for LDL-C and non-HDL—C goals for the secondary prevention of
ASCVD?

The Expert Panel reviewed 19 RCTs to answer CQhoAbh supported conceptually by an extrapolation
of observational studies and observational data RLTs, no data were identified regarding treatroent
titration to a specific LDEC goal in adults with clinical ASCVD. The majority studies confirming the
efficacy of cholesterol reduction in improving ¢tial outcomes in patients with clinical ASCVD used
single fixed-dose statin therapy to lower LBL levels. In the 4S trial, 37% had the dose of sistatin
raised from 20 mg to 40 mg per day to achievea titolesterol level <200 mg/dé¥6). The Expert Panel
was unable to find any RCTs that evaluated titratiball individuals in a treatment group to spiecif
LDL—C targets <100 mg/dL or <70 mg/dL. Nor were any R€dmparing 2 LDEC treatment targets
identified. No statin RCTs reporting on-treatmeobh+HDL—C levels were identified. (In CQ3, statin-

nonstatin combination therapy was evaluated).
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3.1.2. CQ2: LDL-C and Non-HDL-C Goals in Primary Prevention

CQ2: What is the evidence for LDI-C and non-HDL—C goals for the primary prevention of

ASCVD?
The Expert Panel reviewed 6 RCTs. The 4 studieirating the efficacy of cholesterol reduction in
improving clinical outcomes in patients without ABQ used fixed-dose statin therapy to lower L-HL
levels. In the AFCAPS-TEXCAPS trial (17) in 50%prticipants the lovastatin dose was raised from 20
mg to 40 mg/day to achieve an LBC <110 mg/dL. In the MEGA trial (18), the dose ohyastatin could
be uptitrated from 10 mg to 20 mg to achieve d thalesterol <220 mg/dL. The Expert Panel did firat
any RCTs that evaluated titration of all individual a treatment group to specific LBC targets <100
mg/dL or <70 mg/dL. Nor were any RCTs comparingDLEC treatment targets identified. No trials

reported on-treatment non-HBLC levels.

3.1.3. CQa3: Efficacy and Safety of Cholesterol-Lowang Medications

CQa3: For primary and secondary prevention, what ighe impact on lipid levels, effectiveness,

and safety of specific cholesterol-modifying drugased for lipid management in general and in

selected subgroups?
The populations examined included primary-prevenéidult patients who could not have a diagnosis of
CHD or cardiovascular disease (CVD). Interventimttuded pharmacotherapy with single-drug therapies
or combination-drug therapies with any drug therapgd for treating blood cholesterol, includingiatg
fibrates (fenofibrate, gemfibrozil), nicotinic adidiacin in immediate-, slow-, or extended-relefmse),
bile acid sequestrants, ezetimibe, omega-3 faitisdalso called marine fatty acids, including
eicosapentaenoic acid alone, docosahexanoic amie aticosapentaenoic acid plus docosahexanoic acid
and alpha-linolenic acid). There were no ASCVD outes identified for plant sterols, sterol esteianals,
or stanol esters. A single ASCVD outcomes trial) (18ed Xuezhikang, an extract from red yeast Gaine
rice, was not available in the United States dutimgtimeframe for evidence review, so no
recommendations were made regarding its use.

The recommendations synthesize the evidence rettitor answering CQ3, along with the evidence

from the trials included in CQ1 and CQ?2, to guike tise of cholesterol-lowering drugs for secondary

primary prevention of ASCVD.
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4. Statin Treatment: Recommendations
For each recommendation, the grade of the recomatiendoy both the NHLBI and ACC/AHA methods

are provided. Major treatment recommendationsisted in Table 4 and statin intensities are defined

Table 5. The safety (statin and nonstatin) reconaations are in Section 5. A complete listing of the

evidence statements supporting each recommenddtiog with the references are provided in Appendix

4.

Table 4. Recommendations for Treatment of Blood CHesterol to Reduce Atherosclerotic

Cardiovascular Risk in Adults—Statin Tre

atment

(High-, moderate-, and low-statin intensities agéired in Table 5)

Recommendations

NHLBI Grade

NHLBI
Evidence
Statements

ACC/AHA
COR

ACC/AHA
LOE

Treatment Targets

1. The panel makes no recommendations for or
against specific LDEC or non-HDI-C targets for
the primary or secondary prevention of ASCVD.

N (No
recommendation)

N/A

N/A

Secondary Prevention

1. High-intensity statin therapy should be initiated

continued as first-line therapy in women and men

<75 years of age who haeénical ASCVD,
unless contraindicated.

D
A (Strong)

1, 6-8, 10-23,
26-28

2. In individuals withclinical ASCVD*in whom
high-intensity statin therapy would otherwise be
used, when high-intensity statin therapy is
contraindicatedt or when characteristics
predisposing to statin-associated adverse effect
are present, moderate-intensity statin should be
used as the second option if tolerated (Table 8 f
Safety of Statins, Recommendation 1).

X A (Strong)

or

13-22, 24, 27,
28

3. In individuals withclinical ASCVD >75 years of
age, it is reasonable to evaluate the potential fo
ASCVD risk-reduction benefits and for adverse
effects, drug-drug interactions and to consider
patient preferences, when initiating a moderate-
high-intensity statin. It is reasonable to continue
statin therapy in those who are tolerating it.

E (Expert
Opinion)
or

lla

B (16,20-43)

Primary Prevention in Individuals >21 Years of Age With LDL-C >190

mg/dL

1. Individuals with LDL-C >190 mg/dL or
triglycerides>500 mg/dL should be evaluated for
secondary causes of hyperlipidemia (Table 6).

B (Moderate)

75

B (44,45)

2. Adults>21 years of age with primary LBIC
>190 mg/dL should be treated with statin therap
(10-year ASCVD risk estimation is not required)
e Use high-intensity statin therapy unless
contraindicated.
« For individuals unable to tolerate high-intens
statin therapy, use the maximum tolerated st

B (Moderate)

ty
atin

intensity.

6, 19, 28, 33-
35, 37, 38
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3. For individuals>21 years of age with an untreateld
primary LDL-C>190 mg/dL, it is reasonable to
intensify statin therapy to achieve at least a 50%
LDL-C reduction.

E (Expert
Opinion)

lla

B (20,46-50)

4. For individuals$=21 years of age with an untreated
primary LDL-C >190 mg/dL, after the maximum
intensity of statin therapy has been achieved,
addition of a nonstatin drug may be considered to
further lower LDL—C. Evaluate the potential for
ASCVD risk reduction benefits, adverse effects,
drug-drug interactions, and consider patient
preferences.

E (Expert
Opinion)

IIb

C (51)

Primary Prevention in Individuals With Diabetes Mellitus and LDL-C 7

0-189 mg/dL

1. Moderate-intensity statin therapy should be
initiated or continued for adults 40 to 75 years of
age with diabetes mellitus.

A (Strong)

19, 29-34, 40

2. High-intensity statin therapy is reasonable for
adults 40 to 75 years of age with diabetes mellitus
with a>7.5% estimated0-year ASCVD ris|
unless contraindicated.

E (Expert
Opinion)

lla

B (49,52)

3. In adults with diabetes mellitus, who are <40 o
>75 years of age, it is reasonable to evaluate th
potential for ASCVD benefits and for adverse
effects, for drug-drug interactions, and to conside
patient preferences when deciding to initiate,
continue, or intensify statin therapy.

1)

E (Expert
Opinion)

lla

C (53-62)

Primary Prevention in Individuals Without Diabetes Mellitus and With LDL —C 70 to 189 mg/dL

1. The Pooled Cohort Equations should be used tg
estimate 10-year ASCV|prisk for individuals
with LDL—-C 70 to 189 mg/dL withoutlinical
ASCVD to guide initiation of statin therapy for
the primary prevention of ASCVD.

E (Expert
Opinion)

B (11)

2. Adults 40 to 75 years of age with LBC 70 to
189 mg/dL, withoutlinical ASCVD* or diabetes
and an estimated 10-year ASCY/Disk>7.5%
should be treated with moderate- to high-intensity
statin therapy.

A (Strong)

28, 34-36, 38,
42-44, 47, 49-
56, 76

3. Itis reasonable to offer treatment with a moderate
intensity statin to adults 40 to 75 years of agéh v
LDL-C 70 to 189 mg/dL, withoutlinical
ASCVD* or diabetes and an estimated 10-year
ASCVD|| risk of 5% to <7.5%.

C (Weak)

28, 34-36, 38,
42-44, 47, 49-
56, 76

lla

4. Before initiating statin therapy for the primary
prevention of ASCVD in adults with LDLC 70-
189 mg/dL withoutlinical ASCVD* or diabetes
it is reasonable for clinicians and patients to
engage in a discussion which considers the
potential for ASCVD risk reduction benefits and
for adverse effects, for drug-drug interactions] an
patient preferences for treatment.

E (Expert
Opinion)

lla

C (63)

5. In adults with LDI=C <190 mg/dL who are not
otherwise identified in a statin benefit group far
whom after quantitative risk assessment a risk-
based treatment decision is uncertain, additiona|

E (Expert
Opinion)

IIb

C(11,13)
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factors may be considered to inform treatment
decision making. In these individuals, statin
therapy for primary prevention may be considered
after evaluating the potential for ASCVD risk
reduction benefits, adverse effects, drug-drug
interactions, and discussion of patient preferendes

Heart Failure and Hemodialysis

1. The Expert Panel makes no recommendations
regarding the initiation or discontinuation of stat
in patients with NYHA class Il-1V ischemic
systolic heart failure or in patients on maintersan
hemodialysis.

N (No

o Recommendation 71,72 == -

*Clinical ASCVD includes acute coronary syndromiaistory of MI, stable or unstable angina, coronarpther
arterial revascularization, stroke, TIA, or peripdlarterial disease presumed to be of atherosaeragin.

T Contraindications, warnings, and precautiondafted for each statin according to the manufactsiprescribing
information (64-70).

¥Individuals with secondary causes of hyperlipidemere excluded from RCTs reviewed. Triglycerid68Gmg/dL
were an exclusion criteria for almost all RCTs. rEfiere, ruling out secondary causes is necessaydial
inappropriate statin therapy.

8No RCTs included only individuals with LBIC >190 mg/dL. However, many trials did include indiwéds with
LDL—-C>190 mg/dL and all of these trials consistently dastated a reduction in ASCVD events. In addititwe,
CTT meta-analyses have shown that each 39 mg/dictied in LDL-C with statin therapy reduced ASCVD events
by 22%, and the relative reductions in ASCVD evewse consistent across the range of EQlUevels. Therefore,
individuals with primary LDI=C >190 mg/dL should be treated with statin therapy.

|| Estimated 10-year or “hard” ASCVD risk includessfioccurrence of nonfatal MI, CHD death, and naifand
fatal stroke as used by the Risk Assessment Wookisin developing the Pooled Cohort Equations.

fThese factors may include primary LDL—-C6® mg/dL or other evidence of genetic hyperlipideanfamily history
of premature ASCVD with onset <55 years in a filsgree male relative or <65 years in a first defge®le relative,
high sensitivity-C-reactive protein >2 mg/L, CACbse>300 Agatston units g¢75 percentile for age, sex, and
ethnicity (for additional information, see http:im.mesa-nhlbi.org/CACReference.aspx.), ABI <0.9ljfetime risk
of ASCVD. Additional factors that may aid in indilial risk assessment may be identified in the &utur

ALT indicates alanine transaminase; ACC, Americafig€ge of Cardiology; AHA, American Heart Assoctatj
ASCVD, atherosclerotic cardiovascular disease; A&partate aminotransferase; CAC, coronary artdojum; CK,
creatine kinase; COR, Class of Recommendation; HDlhigh-density lipoprotein cholesterol; LDL-C, ledensity
lipoprotein cholesterol; LOE, Level of Evidence; NBl, National Heart, Lung, and Blood Institute; NYaHNew
York Heart Association; RCTs, randomized controliéals; TIA, transient ischemic attack; ULN, uppienit of
normal; and ---, not applicable.

4.1. Intensity of Statin Therapy in Primary and Seondary Prevention

The Expert Panel defines the intensity of stateérdapy on the basis of the average expected LDL-C
response to a specific statin and dose. “High-sitg/i “moderate-intensity,” and “lower-intensitgtatin
therapy definitions were derived from the systemagviews for CQ1 and CQZ2. The basis for
differentiation among specific statins and dosesafrom the RCTs included in CQ1, where thereavas
high level of evidence that high-intensity statietapy with atorvastatin 40 mg to 80 mg reduced YASC
risk more than moderate-intensity statin theragyatorvastatin 10 mg, pravastatin 40 mg, or siratas
20 mg to 40 mg bid. Classifying specific statind dioses by the percent reduction in LDL-C levéldsed
on evidence that the relative reduction in ASCVé&k from statin therapy is related to the degreehigh

LDL—C is lowered. However, no variation in the tela reduction in ASCVD risk was observed after the
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data were adjusted for LDL-C reduction. Furthemmtnere is no differentiation between the specific
statins and doses used in primary and secondavemien RCTs, based on a high level of evidence tha
statins reduce ASCVD risk similarly in both popidat.

Percent reductions in LDL—C for a specific statinl @ose were calculated for the RCTs included
in individual meta-analyses conducted by the ChetesTreatment Trialists (CTT) in 2010 (20) in whi
statin therapy reduced ASCVD events. High-intensigitin therapy on average lowers LDL-C by
approximately>50%, moderate-intensity statin therapy lowers LDIyGapproximately 30% to <50%, and
lower-intensity statin therapy lowers LDL-C by <3{@able 5).

Table 5. High- Moderate- and Low-Intensity Statin Therapy (Used in the RCTs reviewed by the
Expert Panel)*
High-Intensity Statin Therapy Moderate-Intensity Statin Therapy | Low-Intensity Statin Therapy

Daily dose lowers LDEC on Daily dose lowers LDEC on Daily dose lowers LDEC on
average, by approximateib0% average, by approximately 30% to | average, by <30%
<50%
Atorvastatin (401)-80 mg Atorvastatin 10 (20) mg Simvastatin 10 mg
Rosuvastatin 20(40) mg Rosuvastatin(5) 10 mg Pravastatin 10-20 mg
Simvastatin 20—40 mg Lovastatin 20 mg
Pravastatin 40(80) mg Fluvastatin 20—-40 mg
Lovastatin 40 mg Pitavastatin 1 mg

Fluvastatin XL 80 mg
Fluvastatin 40 mg bid
Pitavastatin 2—4 mg

Specific statins and doses are noted in bold tleat wvaluated in RCTs (17,18,46-48,64-67,69-78)ded in CQ1,
CQ2 and the CTT 2010 meta-analysis included in CZD3. All of these RCTs demonstrated a reductiomajor
cardiovascular events. Statins and doses thapam®weed by the U.S. FDA but were not tested inRI&T s reviewed
are listed intalics.

*Individual responses to statin therapy variedha RCTs and should be expected to vary in clirpcattice. There
might be a biologic basis for a less-than-averagponse.

tEvidence from 1 RCT only: down-titration if unalitetolerate atorvastatin 80 mg in IDEAL (47).

tAlthough simvastatin 80 mg was evaluated in RCilisigtion of simvastatin 80 mg or titration to 8@ns not
recommended by the FDA due to the increased riskyafpathy, including rhabdomyolysis.

bid indicates twice daily; FDA, Food and Drug Adistration; IDEAL, Incremental Decrease through Agggive
Lipid Lowering study; LDI=C, low-density lipoprotein cholesterol; and RCTadomized controlled trials.

4.2. LDL-C and Non-HDL-C Treatment Goals
The Expert Panel did not find evidence to suppweting cholesterol-lowering drug therapy to ackie

optimal LDL—C or non-HDL-C levels because the datitrials were essentially fixed dose trials (Capti
CQ?2). Dosage increases did occur in a few RCTs tv@ghintent of maximizing statin therapy. Therefore
these were not truly tests of defining optimal gdal LDL-C in primary and secondary prevention

because not all individuals in the statin treatnggoups received drug therapy titrated to achiespegific
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LDL-C or non-HDL—-C goal, nor were specific treatrhargets compared. One RCT in CQ3 was
identified that showed no additional ASCVD evertuetion from the addition of nonstatin therapy to
further lower non-HDL—-C levels once an LDL-C goasareached. In AIM-HIGH, the additional reduction
in non-HDL—-C [as well as additional reductions ipd®B, Lp(a), and triglycerides in addition to HDL-C
increases] levels with niacin therapy did not fartreduce ASCVD risk in individuals treated to LOL—
levels of 40 to 80 mg/dL (9).

Therefore, given the absence of data on titratfairg therapy to specific goals, no
recommendations are made for or against specificiDor non-HDL-C goals for the primary or

secondary prevention of ASCVD.

4.3. Secondary Prevention

Women and men with clinical ASCVD (defined from RET inclusion criteria as acute coronary
syndromes; history of MI, stable or unstable angomsonary revascularization, stroke, or TIA presdno
be of atherosclerotic origin, and peripheral agletisease or revascularization) are at incredaskdar
recurrent ASCVD and ASCVD death. An extensive boflgvidence demonstrates that high-intensity
statin therapy reduces ASCVD events more than nateléntensity statin therapy (Table 4) in indivikua
with clinical ASCVD.

High-intensity statin therapy should be initiated &dults<75 years of age with clinical ASCVD
who are not receiving statin therapy or the intgrsould be increased in those receiving a low- or
moderate-intensity statin, unless they have atyigtbintolerance to high-intensity statin theragpyother
characteristics that may influence safety (Sed®ipm his is consistent with RCT data. In 2 triad§,47),
patients were previously treated with a moderatebnsive statin and in 2 trials 75% to 97% of gais
had not received prior statin therapy (48,79). high-intensity statins atorvastatin 80 mg and restatin
20 mg daily reduce LDEC >50% on average and have been shown to reduce AS¥iis in RCTs.

Although atorvastatin 40 mg reduces LBL by approximately50%, this dose was only used in 1
RCT if the participant was unable to tolerate atstatin 80 mg/dL. Whether an individual receiving
atorvastatin 40 mg should be uptitrated to atoatasB80 mg should be based the potential for an\A3C
risk reduction benefit and the potential for adeezffects (including drug-drug interactions), adl as
patient preferences.

In individuals with clinical ASCVD in whom high-iensity statin therapy would otherwise be used,
when either high-intensity statin therapy is cangacated or when characteristics predisposindatrs
associated adverse effects are present, modetatssity statin should be used as the second ogition,
tolerated (Section 5). In the relatively few indivals >75 years of age who were included in RCTragif-

versus moderate-intensity statin therapy therenséaslear evidence of an additional reduction irCA®
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events from high-intensity statin therapy. In cast, individuals >75 years of age did experience a
reduction in ASCVD events in the trials of mostlpaerate-intensity statin therapy, compared withtrobn
Therefore, moderate-intensity statin therapy shbeldonsidered for individuals >75 years of agé wit
clinical ASCVD. However, acknowledging that older partaifs in RCTs were likely to be healthier than
many older individuals in the general populatidre tise of statin therapy should be individualized i
persons >75 years of age witlinical ASCVD, based on the potential for ASCVD risk reiitue benefits,
the potential for adverse effects and drug-drugrattions, and patient preferences. The ExpertlPane
considers it reasonable to continue statin themamersons >75 years of age who hakeical ASCVD
and are tolerating statin therapy.

The flow diagram for the initiation and managemangtatin therapy in individuals wittlinical
ASCVD are provided in Figure 3.

Figure 3. Initiating statin therapy in individuals with olcal ASCVD

( Clinical ASCVD ) - N
Not currently on statin thera Evaluate and Treat Laboratory
Initial evaluation prior to statin initiation Abnormalities
e Fasting lipid panel* 1. Triglycerides 2500 mg/dL
e ALT b= — = | 2. LDL-C 2190 mg/dL
e CK (if indicated) e Secondary causes (Table 6)
e Consider evaluation for other secondary causes e If primary, screen family for FH
(Table 6) or conditions that may influence statin 3. Unexplained ALT >3X ULN
safety (Table 8, Rec 1). L J
. I J
Aged <75y Aged >75 yt
without contraindications, OR
conditions or drug-drug interactions with conditions or drug-drug
influencing statin safety, or a history interactions influencing statin safety,
of statin intolerance or a history of statin intolerance

Initiate high-intensity statin therapy Initiate moderate-intensity statin therapy
Counsel on healthy lifestyle habits Counsel on healthy lifestyle habits

I |
v

Monitor statin therapy
(Figure 5)

Colors correspond to the class of recommendatiotisei ACC/AHA Table 1.

*Fasting lipid panel preferred. In a nonfastingiuidual, a nonfasting non-HDL-C >220 mg/dL may icatie genetic
hypercholesterolemia that requires further evabuatir a secondary etiology. If nonfasting triglydes are >500
mg/dL, a fasting lipid panel is required.

Tt is reasonable to evaluate the potential for XBMenefits and for adverse effects, and to comgidéent
preferences, in initiating or continuing a moderatehigh-intensity statin, in individuals with ASMD >75 years of
age.

ALT indicates alanine transaminase; ASCVD indicatrosclerotic cardiovascular disease; CK, aredtinase;
FH, familial hypercholesterolemia; LDL-C, low-detysiipoprotein cholesterol; and ULN, upper limit oérmal.
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4.4. Primary Prevention in Adult >21 Years With LDL-C >190 mg/dL

The guideline recognizes that adwsl years of age with primary, severe elevationsiif —C
(>190 mg/dL) have a high lifetime risk for ASCVD evenThis is due to their lifetime exposure to
markedly elevated LDEC levels arising from genetic causes. Thus, adg¢hese individuals should
receive statin therapy if they have not alreadynlsiagnosed and treated before this age. Althonghast
clinical trials, individuals with LDEC >190 mg/dL were not included due to their need featment,
extensive evidence shows that each 39 mg/dL remuutiLDL—C by statin therapy reduces ASCVD risk
by about 20%. Patients with primary elevations BLEC >190 mg/dL require even more substantial
reductions in their LDEC levels and intensive management of other ristofado reduce their ASCVD
event. Therefore, it is reasonable to use highsite statin therapy to achieve at least a 50%atioiL It
is recognized that maximal statin therapy mightbeadequate to lower LBAC sufficiently to reduce
ASCVD event risk in individuals with primary sevezkevations of LDEC. In addition to a maximally
tolerated dose of statin, nonstatin cholesteroklomg medications are often needed to lower £Dlto
acceptable levels in these individuals.

Because the hypercholesterolemia in these highinrdikiduals is often genetically determined,
family screening is especially important in thisgp to identify additional family members who would
benefit from assessment and early treatment.

Secondary causes of severe elevations of LDEED mg/dL and triglycerides500 mg/dL often
contribute to the magnitude of the hyperlipidermd ahould be evaluated and treated appropriately. F
guidance, we note that in a lipid specialty clithie most frequently encountered secondary conditicgre
excessive alcohol intake, uncontrolled diabeteditoeland overt albuminuria (80). Table 6 focuses o
secondary causes of hyperlipidemia most likely entered in clinical practice (81). Management of
individuals with fasting triglycerides >500 mg/da$ibeen addressed in an AHA statement (45).

The flow diagram for the initiation and managemanstatin therapy in individuals with LDL-C
>190 mg/dL are provided in Figure 4.

Table 6. Secondary Causes of Hyperlipidemia Most @@monly Encountered in Clinical Practice

Secondary Cause Elevated LDEC Elevated Triglycerides
Diet Saturated dransfats, weight Weight gain, very low-fat diets, high intake of
gain, anorexia refined carbohydrates, excessive alcohol intake
Drugs Diuretics, cyclosporine, Oral estrogens, glucocorticoids, bile acid

glucocorticoids, amiodarone sequestrants, protease inhibitors, retinoic acid,
anabolic steroids, sirolimus, raloxifene, tamoxjfen
beta blockers (not carvedilol), thiazides

Diseases Biliary obstruction, nephrotic | Nephrotic syndrome, chronic renal failure,
syndrome lipodystrophies
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Disorders and altered
states of metabolism

Hypothyroidism, obesity,
pregnancy*

Diabetes (poorly controlled), hypothyroidism,
obesity; pregnancy*

*Cholesterol and triglycerides rise progressivéisotighout pregnancy (81); treatment with statimegin, and
ezetimibe are contraindicated during pregnancylacigtion.

LDL—C indicates low-density lipoprotein cholesterAapted with permission from Stone et al (81).
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Figure 4. Initiating statin therapy in individualsithout clinical ASCVD
(

No Clinical ASCVD )
Not currently on cholesterol-lowering drugs
Initial evaluation prior to statin initiation Evaluate and Treat Laboratory
Abnormalities

¢ Fasting lipid panel* 1. Triglycerides 2500 mg/dL

* ALT _ _ | 2 LDL-C 2190 mg/dL

o Hemoglobin A1c (if diabetes status unknown) e Secondary causes (Table 6)

e CK (if indicated) e [f primary, screen family for FH
e Consider evaluation for other secondary 3. Unexplained ALT >3X ULN

causes (Table 6) or conditions that may
influence statin safety (Table 8, Rec 1)

Assign to statin
benefit group

(Figure 2)
Counsel on healthy
lifestyle habits

No diabetes,
age 40-75 y, and

Diabetes ang;ge 40-75 yt LDL—C 70-189 mg/dL No
LDL-C 2190 mg/dL
Yes
Estimate 10-y
ASCVD riskt with
Pooled Cohort Equations
>7.5% 5%-<7.5% <5% Age <40 or >75y
10-y ASCVD 10-y ASCVD 10-y ASCVD and LDL-C <190
risk risk risk mg/dL
- |
' [}
Cliniciar]s anq patie|_1ts should
e“tgagt? Ilnfa discussion of the In selected individuals
potential for: e !
1. ASCVD risk reduction benefits§ | cuCllenElize o ey (5

considered to inform

2. Adverse effects§ treatment decision makingz

3. Drug-drug interactions
4. Patient preferences

v

Initiate statin therapy
(Figure 2)
Re-emphasize healthy lifestyle habits

4

Monitor statin therapy
(Figure 5)

*Fasting lipid panel preferred. In a nonfastingiuidual, a nonfasting non-HDL-C >220 mg/dL may icatie genetic
hypercholesterolemia that requires further evabuatir a secondary etiology. If nonfasting triglydes are >500
mg/dL, a fasting lipid panel is required.

tThe Pooled Cohort Equations can be used to estifitayear ASCVD risk in individuals with and withaliabetes.
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A downloadable spreadsheet enabling estimatio®gfehr and lifetime risk for ASCVD and a web-basattulator
are available at http://my.americanheart.org/ceddbulator and http://www.cardiosource.org/scieand-
quality/practice-guidelines-and-quality-standar@4/2-prevention-guideline-tools.aspx.

FThese factors may include primary LDL—-C69 mg/dL or other evidence of genetic hyperlipigeanfamily history
of premature ASCVD with onset <55 years of age finsh degree male relative or <65 years of age finst degree
female relative, sensitivity-C-reactive protei mg/L>300 Agatston units ar75 percentile for age, sex, and
ethnicity (For additional information, see http#w.mesa-nhlbi.org/CACReference.aspx), ABI <0.9lifetime risk
of ASCVD. Additional factors that may aid in indilial risk assessment may be identified in the &utur

81) Potential ASCVD risk reduction benefits (eabsolute risk reduction from moderate- or high+istey statin
therapy can be approximated by using the estintliegear ASCVD risk and the relative risk reductan-30% for
moderate-intensity statin or ~45% for high-intepsiiatin therapy. 2) Potential adverse effects. @wess risk of
diabetes is the main consideration in ~0.1 excass per 100 individuals treated with a moderatensity statin for 1
year and ~0.3 excess cases per 100 individuakettedth a high-intensity statin treated patiets¥ year. Note: a
case of diabetes is not considered equivalenfatahor nonfatal Ml or stroke. Both statin-treatatd placebo-treated
participants experienced the same rate of musahp®yms. The actual rate of statin-related musalepggms in the
clinical population is unclear. Muscle symptomsibtited to statin should be evaluated in Table#8ety Rec 8.

ABI indicates ankle-brachial index; ALT, alaninatsaminase; ASCVD indicates atherosclerotic caediowlar
disease; CK, creatine kinase; FH, familial hypelesterolemia; LDL—-C, low-density lipoprotein chdie®l; and
ULN, upper limit of normal.

4.5. Primary Prevention in Individuals With Diabetes

A high level of evidence supports the use of mameirtensity statin therapy in persons with diabet@ to
75 years of age. The only trial of high-intensitgts therapy in primary prevention was performeei
population without diabetes. However, a high lesfetvidence was considered for event with statanapy
reduction in individuals with a7.5% estimated 10-year ASCVD risk (Section 4.6) wibnot have
diabetes to recommend high-intensity statin them@pyerentially for individuals with diabetes and@a5%
estimated 10-year ASCVD risk (Section 4.7). Thuesideration for those with diabetes 40 to 75 ye#rs
age recognizes that these individuals are at suietst increased lifetime risk for ASCVD eventstan
death. Moreover, individuals with diabetes exparégegreater morbidity and worse survival followihg t
onset of clinical ASCVD.

In persons with diabetes <40 or >75 years of agéngherapy should be individualized based on
considerations of ASCVD risk reduction benefitg gotential for adverse effects and drug-drug

interactions, and patient preferences (Figure 4).

4.6. Primary Prevention in Individuals Without Diabetes and With LDL-C 70
to 189 mg/dL

In individuals 40 to 75 years of age with LBC 70 to 189 mg/dL who are without clinical ASCVD or
diabetes, initiation of statin therapy based omeded 10-year ASCVD risk is recommended, regasdtés

sex, race or ethnicity (Section 4.7). Point esteésaf statin-associated reductions in the relatskeof
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ASCVD in primary prevention are similar for both mven and men.. Nor is there evidence that the ASCVD
risk-reduction benefit or adverse-effect profiléfed by race.

To better identify those individuals without ASCWitho would most benefit from statin therapy to
reduce ASCVD risk, data was used from the 3 exefigiprimary prevention RCTihat included
individuals with LDL—C levels <190 mg/dL, almost all of whom had L-BL levels >70 mg/dL (17,18,49).
From these trials, an estimate of the expectedeld-xSCVD event rates was derived from the placebo
groups. The rates of excess adverse events stdta treatment groups were obtained from metdyaes
of statin RCTs. A high level of evidence for an ABTrisk-reduction benefit from initiation of modeea
or high-intensity statin therapy in individuals #075 years of age with725% estimated 10-year ASCVD
risk was found (Section 4.7). The reduction in ASTNsk clearly outweighs the potential for adverse
effects (Table 7). Thus, it is recommended thaitviddals 40 to 75 years of age, who are not already
candidates for statin therapy based on the pres#radmical ASCVD, diabetes, or LDKC >190 mg/dL,
receive statin therapy if they havea5% estimated 10-year risk for ASCVD and L-BL 70 t0189 mg/dL.
Although only 1 exclusively primary prevention R@itluded individuals with LDEC 70 to <100 mg/dL,
the CTT 2010 meta-analysis found a relative redadth ASCVD events of similar magnitude across the
spectrum of LDEC levels >70 mg/dL (20). Given that the relatiigk reduction is similar across the
range of LDI=C 70 to 189 mg/dL, the absolute benefit of stdtarapy in primary prevention is
determined by the global risk estimate using alribk factor information and reflected in the mstied 10-
year ASCVD risk.

A conservative estimate of adverse events incledesss cases of new onset diabetes, and rare
cases of myopathy and hemorrhagic stroke. Theofarcess diabetes varies by statin intensity. For
moderate-intensity statins, approximately 0.1 exoaese of diabetes per 100 statin-treated indilsduer
year has been observed, and approximately 0.3 £xesges of diabetes 100 statin-treated individesls
year have been observed for high-intensity st§68s82). The long-term adverse effects of statin-
associated cases of diabetes over a 10-year peaghclear and are unlikely to be equivalent ttvign
stroke, or ASCVD death. Myopathy (~0.01 excess pasel00) and hemorrhagic stroke (~0.01 excess case
per 100) make minimal contributions to excess ftiskn statin therapy (83).

Although a similar level of evidence of a reductiorASCVD events from moderate- and high-
intensity statin therapy is present for those with?o to <7.5% estimated 10-year ASCVD risk, the
potential for adverse effects may outweigh the midefor ASCVD risk reduction benefit when high-
intensity statin therapy is used in this risk grodpwever, for moderate-intensity statin therapy th
ASCVD risk reduction clearly exceeds the poterfbaladverse effects.

Before initiating statin therapy for the primarnepention of ASCVD in adults with7.5% or 5% to

<7.5% estimated 10-year ASCVD risk, it is reasoedbt clinicians and patients to engage in a disions
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of the proposed therapy. This should consider ttential for ASCVD benefit and for adverse effeéts,
drug-drug interactions, and patient preferencegréatment.

No primary prevention RCT data were available ffividuals 21 to 39 years of age and few data
were available for individuals >75 years of agedifidnally, in individuals 40 to 75 years of agetiwk5%
estimated 10-year ASCVD risk, the net benefit fretatin therapy over a 10-year period may be small.
Therefore, in adults with LDEC <190 mg/dL who are not otherwise identified istatin benefit group, or
for whom after quantitative risk assessment abisged treatment decision is uncertain, clinician
knowledge, experience and skill (‘the art of med#ti, and patient preferences, all contribute ¢odécision
to initiate statin therapy these individuals (84). Before initiating statirerapy, the clinician and patient
discussion should include consideration of the maefor ASCVD risk reduction benefits, adverséeefs,
and drug-drug interactions. Additional factors nadso be considered to inform treatment decisiokimga
in selected individuals. Factors that may conteliotassessment of ASCVD risk include primary EQL
>160 mg/dL or other evidence of genetic hyperlipigdesnfamily history of premature ASCVD with onset
<55 years of age in a first degree male relative6ir years of age in a first degree female relatiigh-
sensitivity C-reactive protein2>mg/L, coronary artery calcium scar800 Agatston units gr75 percentile
for age, sex, and ethnicity (for additional infotioa, see http://www.mesa-
nhibi.org/CACReference.aspx), ankle brachial ind8x, or elevated lifetime risk of ASCVD. Additidna
factors that may aid in individual risk assessnmeay be identified in the future.

For an individual <40 years of age, the 10-yeardoor may not be optimal for predicting lifetime
risk of ASCVD (see Risk Assessment Guideline). FaRCTs will be needed to determine the optimal age
at which to initiate statin therapy to reduce ASCK$k, as well as to determine the optimum duratibn

statin therapy.

4.7. Risk Assessment in Primary Prevention

To estimate more closely the total burden of ASCYHs guideline recommends a comprehensive
assessment of the estimated 10-year risk for anvAB€ent that includes both CHD and stroke. Thisiis
contrast to the use of an estimated 10-year rishdiod CHD (defined as nonfatal Ml and CHD dea@%) (
This guideline recommends using the new Pooled Edtiek Assessment Equations developed by
the Risk Assessment Work Group to estimate theeEd)-SCVD risk (defined as first occurrence norfata
and fatal Ml, and nonfatal and fatal stroke) fa ttientification of candidates for statin therapgg
http://my.americanheart.org/cvriskcalculator ang:www.cardiosource.org/science-and-quality/picact
guidelines-and-quality-standards/2013-preventioidgjine-tools.aspx for risk equations). These equat

should be used to predict stroke as well as CHDtsvie nonHispanic Caucasian and African American
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women and men aged 40 to 79 years with or withialtedes who have LDIC levels 70 to 189 mg/dL. A
more complete discussion of risk assessment isgedvn the Full Panel Report Supplement
(http://jaccjacc.cardiosource.com/acc_document92BPR_S5 Blood_Cholesterol.pdf).

This guideline does not require specific risk fadounting for risk assessment or the use of RCT
risk factor inclusion criteria to determine stagiigibility. Rather, a global ASCVD risk assessmenguide
initiation of statin therapy was chosen for sevarglortant reasons (see rationale in Table 7 aritddu
discussion in Section 7.3 of the Full Panel Refogiplement
(http://jaccjacc.cardiosource.com/acc_document82BPR_S5_Blood_Cholesterol.pdf)): 1) The
Cholesterol Treatment Trialists individual levelta@nalyses were used to evaluate the effect th sta
various important patient subgroups, including festtor cutpoints used for RCT eligibility. The Eexp
Panel found that statin therapy reduces ASCVD evergardless of risk factor characteristics in both
primary and secondary prevention. Therefore, thiemale for using fixed cutpoints to determine wiest
statin therapy should be used is refuted by a denaiion of the total body of evidence; 2) uselsfaute
ASCVD risk facilitates a quantitative assessmerthefpotential for an ASCVD risk reduction benefit
compared to the potential for adverse effects, @hdse of an RCT eligibility criteria-based apprioa
results in a failure to identify a substantial pydfon of higher risk individuals who could bendfibm
statin therapy and an over identification of varydrisk individuals who may not experience a netdji

from statin therapy over a 10-year period.

Table 7. Rationale for the Expert Panel Approach tdPrimary Prevention Guidelines

1. Cholesterol-lowering medications, particulatigtims, are efficacious and effective for reduaiis$s for
initial cardiovascular events.

2. Statins are associated with similar relativ&-resductionsfor cardiovascular events across the majority of
primary-prevention patient groups studied.*

3. The extent of relative-risk reductiofts ASCVD is proportional to the degree of LBC lowering
observed on statin therapy. Therefore, more intenstiatin therapy could reduce risk more than netder
or lower-intensity statin therapy.

4.  According to consistent findings, the absolhsaefit in ASCVD risk reduction is proportionalttee
baseline risk of the patient group or individualdao the intensity of statin therapy.

5. Patients or groups at higher baseline absoisketherefore, will derive greater absolbenefit from
initiation of statin therapy over a period of 5@ years.

6. The_ absoluteisk for adverse outcomes, including a small exé¢esases of newly diagnosed diabetes, also
appears to be proportional to the intensity ofistédterapy. However, the adverse outcome of indigen
earlier diagnosis of) diabetes must be weigheténcbntext of the potentially fatal or debilitating
occurrence of Ml or stroke that could be prevergdtatin therapy.

7. The Expert Panel emphasizes that the occur@menajor CVD event (Ml or stroke) represents a&imu
greater harm to health status than does an incineddeod glucose leading to a diagnosis of diahetde
net absolute benefitf statin therapy may be considered as a compadktire_absolute risk reductidar
CVD compared with the absolute excess risks inolgidnat for diabetes. Benefit also could be underbst
as a comparison of the number of statin-treateémtatthat would result in the prevention of 1 cake
major ASCVD (NNT) with the number of statin-treateatients that would result in 1 excess case of
diabetes (NNH).
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8. Because the absolute benefit in terms of CVRnesluction depends on the baseline absalskefor CVD,
the absolute benefitom initiation of statin therapy is lower and Wwdwapproach the risk for adverse effegts
in patients with lower baseline levels of predic@dD risk.

9. Available RCT evidence indicates a clear nebhite benefit of initiation of moderate-to-intensistatin
therapy at a baseline estimated 10-year ASCVDaisk.5%.

10. Available RCT evidence indicates that when l@es@SCVD risk is 5.0% to <7.5%, there is stilltne
absolutebenefit with moderate-intensity statin therapywéwer, the tradeoffs between the ASCVD risk
reduction benefit and adverse effects are less.Cléas, a risk-benefit discussion is even moreadrtgnt
for individuals with this range of ASCVD risk. Timet benefit of high-intensity statin therapy appgdarbe
marginal in such individuals.

Conclusion
On the basis of the above tenets and its revietiweoévidence, this guideline recommends initiatbmoderate
or intensive statin therapy for patients who argilgke for primary CVD prevention and have a préelit10-year
“hard” ASCVD risk of>7.5%. This guideline recommends that initiatiomufderate-intensity statin therapy be
considered for patients with predicted 10-year dha@&SCVD risk of 5.0% to <7.5%.

*Available evidence suggests that initiation oftistaherapy might not achieve a significant redoretof CVD risk in
patients with higher classes of NYHA heart failoreeceiving maintenance hemodialysis.

ASCVD indicates atherosclerotic cardiovascular ase CVD, cardiovascular disease; LDL-C, low-dgnsit
lipoprotein cholesterol; MI, myocardial infarctioNNH, number needed to harm; NNT, number needecb&;
NYHA, New York Heart Association; and RCT, randogdzcontrolled trial.

4.8. Heart Failure and Hemodialysis

No recommendation was made regarding the initiatfocontinuation of statin therapy in 2 specifiogps:
1) individuals with NYHA class II-IV heart failurer 2) individuals undergoing maintenance
hemodialysis. In the 4 RCTs reviewttat specifically addressed statin treatment ise¢tggroups, there
were individuals with and without heart disease 8. Although statin therapy did not reduce ASCVD
events in 2 RCTs for each condition (86-89), tiveas insufficient information on which to base
recommendations for or against statin treatmertureEuesearch may identify subgroups of patienth wi
these conditions that may benefit from statin tpgrdn individuals with these conditions, the paiainfor
ASCVD risk reduction benefit, adverse effects, dnay-drug interactions along with other cautiond an
contraindications to statin therapy and choicetatirs dose must also be considered by the treating

clinician.

5. Safety: Recommendations
See safety recommendations for statins (Table @nanstatin drugs (Table 9).

Table 8. Summary of Statin Safety Recommendations

Recommendations NHLBI E,:l/%:ilce ACC/AHA ACC/AHA
Grade COR LOE
Statements
Safety
1.To maximize tht_a safety of statins, selection of the A (Strong) 46-55 | B
appropriate statin and dose in men and
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nonpregnant/nonnursing women should be based

on patient characteristics, level of ASCVD* risk,
and potential for adverse effects.

Moderate-intensity statin therapy should be usef

individuals in whom high-intensity statin therapy
would otherwise be recommended when
characteristics predisposing them to statin-
associated adverse effects are present.

Characteristics predisposing individuals to statin
adverse effects include, but are not limited to:

« Multiple or serious comorbidities, including
impaired renal or hepatic function.

* History of previous statin intolerance or
muscle disorders.

* Unexplained ALT elevations >3 times ULN.

« Patient characteristics or concomitant use o
drugs affecting statin metabolism.

« >75 years of age.

Additional characteristics that may modify the
decision to use higher statin intensities may
include, but are not limited to:

« History of hemorrhagic stroke.

» Asian ancestry.

f

2a.CK should not be routinely measured in
individuals receiving statin therapy.

A (Strong)

45, 49-51, 54,
55

2b.Baseline measurement of CK is reasonable fo
individuals believed to be at increased risk for
adverse muscle events based on a personal of
family history of statin intolerance or muscle
disease, clinical presentation, or concomitant d
therapy that might increase the risk for myopat

E (Expert
Opinion)

rug
hy.

lla

C (90)

2c.During statin therapy, it is reasonable to measl|
CK in individuals with muscle symptoms,
including pain, tenderness, stiffness, cramping
weakness, or generalized fatigue.

U
E (Expert
Opinion)

3a.Baseline measurement of hepatic transaminas
levels (ALT) should be performed before
initiating statin therapy.

e
B (Moderate)

46, 52, 53

3b.During statin therapyi, it is reasonable to meas
hepatic function if symptoms suggesting
hepatotoxicity arise (e.g., unusual fatigue or

U
E (Expert
Opinion)

weakness, loss of appetite, abdominal pain, dark-

colored urine or yellowing of the skin or sclera),

lla

lla

C (90)

C (91)

4. Decreasing the statin dose may be considered

when 2 consecutive values of LDL-C levels ar¢

<40 mg/dL.

C (Weak)

45

5. It may be harmful to initiate simvastatin at 80 mg

daily or increase the dose of simvastatin to 80
daily.

mg (Moderate)

6, 54

6. Individuals receiving statin therapy should be
evaluated for new-onset diabetes mellitus

B (Moderate)

according to the current diabetes screening

44
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guidelines (93). Those who develop diabetes
mellitus during statin therapy should be
encouraged to adhere to a heart healthy dietar
pattern, engage in physical activity, achieve an
maintain a healthy body weight, cease tobaccq
use, and continue statin therapy to reduce thei
risk of ASCVD events.

o<

. For individuals taking any dose of statins, it is
reasonable to use caution in individuals >75 ye
of age, as well as in individuals that are taking
concomitant medications that alter drug
metabolism, taking multiple drugs, or taking
drugs for conditions that require complex
medication regimens (e.g., those who have
undergone solid organ transplantation or are
receiving treatment for HIV). A review of the
manufacturer’s prescribing information may be
useful before initiating any cholesterol-lowering
drug.

ars

E (Expert
Opinion)

lla

C (16,64-70,94
97)

. Itis reasonable to evaluate and treat muscle
symptoms, including pain, tenderness, stiffness
cramping, weakness, or fatigue, in statin-treate
patients according to the following managemer
algorithm:

« To avoid unnecessary discontinuation of
statins, obtain a history of prior or current
muscle symptoms to establish a baseline
before initiating statin therapy.

« If unexplained severe muscle symptoms or
fatigue develop during statin therapy,
promptly discontinue the statin and address|
the possibility of rhabdomyolysis by
evaluating CK, creatinine, and a urinalysis f
myoglobinuria.

* If mild to moderate muscle symptoms devel
during statin therapy:

— Discontinue the statin until the symptoms
can be evaluated.

— Evaluate the patient for other conditions
that might increase the risk for muscle
symptoms (e.g., hypothyroidism, reduce
renal or hepatic function, rheumatologic
disorders such as polymyalgia rheumatig
steroid myopathy, vitamin D deficiency, g
primary muscle diseases.)

— If muscle symptoms resolve, and if no
contraindication exists, give the patient tf
original or a lower dose of the same stati
to establish a causal relationship betwee
the muscle symptoms and statin therapy|

—If a causal relationship exists, discontinu
the original statin. Once muscle sympton
resolve, use a low dose of a different sta

— Once a low dose of a statin is tolerated,

&

—~ O

ol
op

E (Expert
Opinion)

i

=8

ne
n

>

a)

IS
fin.

gradually increase the dose as tolerated,

lla

B (15,90,98-
100)
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— If, after 2 months without statin treatment,
muscle symptoms or elevated CK levels do
not resolve completely, consider other
causes of muscle symptoms listed above.

— If persistent muscle symptoms are
determined to arise from a condition
unrelated to statin therapy, or if the
predisposing condition has been treated,
resume statin therapy at the original dos

1%

9. For individuals presenting with a confusional
state or memory impairment while on statin
therapy, it may be reasonable to evaluate the
patient for nonstatin causes, such as exposure|to E (Expert b C
other drugs, as well as for systemic and Opinion) (38,95,101,102
neuropsychiatric causes, in addition to the
possibility of adverse effects associated with
statin drug therapy.

*Based on the presence of clinical ASCVD, diabetedlitus, LDL—-C >190 mg/dL, or level of estimated-year
ASCVD risk.

tindividuals with elevated ALT levels (usually >1062 times ULN) were excluded from RCT participati
Unexplained ALT >3 times ULN is a contraindicatitinstatin therapy as listed in manufacturer’s mibsw
information.

fStatins use is associated with a very modest exedsof new onset diabetes in RCTs and meta-aealgf RCTSs (i.e.,
0.1 excess case per 100 individuals treated 1wilamoderate-intensity statin therapy and 0.3 sgaases per 100
individuals treated for 1 year with high-intensétatin therapy. The increased risk of new onsdiales appears to be
confined to those with risk factors for diabetele3e individuals are also at higher risk of ASCMi2 do these risk
factors. Therefore, if a statin-treated individdelelops diabetes as detected by current diabetesning guidelines,
they should be counseled to adhere to a hearthlyadittary pattern, engage in physical activityjiage and maintain a
healthy body weight, cease tobacco use, and censitaiin therapy to reduce their risk of ASCVD dgen

ALT indicates alanine transaminase; ACC, Americaflége of Cardiology; AST, aspartate aminotranser&K,
creatine kinase; AHA, American Heart Associatio@QR; Class of Recommendation; LDL-C, low-densitpfipotein
cholesterol; LOE, Level of Evidence; ASCVD, athalesotic cardiovascular disease; NHLBI, NationaktelLung,
and Blood Institute; RCTs, randomized controlledi$t TIA, transient ischemic attack; ULN, uppenii of normal; and
---, hot applicable.

RCT data was also used to examine the safetyidfingedications. From the statin RCTs and meta-
analyses, patient characteristics and monitorirajesgies were identified that should enhance tfeeisse
of high- and moderate-intensity statin therapyidpaicharacteristics that may influence statin tyafe
include, but are not limited to, multiple or seisozomorbidities including impaired renal or hepatic
function, a history of previous statin intolerammtenuscle disorders, characteristics or concomitgetof
drugs affecting statin metabolism, a history of betmagic stroke, and >75 years of age. Asian ancest
may also influence the initial choice of statireimsity.

This guideline recommends against routine measureaiereatine kinase in individuals receiving
statin therapy. This measurement should be reséovdldose with muscle symptoms. However,
measurement of a baseline creatine kinase maydsel irs those with increased risk for adverse meiscl
events. Such individuals include those with a peaitor family history of statin intolerance or mlgsc

disease, clinical presentation, or concomitant dihhegapy might increase the likelihood of myopathy.
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Expert recommendations are also provided for maigagiuscle symptoms on statin therapy.
These useful management suggestions were derimeddiher clinical trial data and clinical experieno
enhance the safety and tolerability of statin ther&onsistent with the protocols of the RCTs, guas
should be asked at each visit, both before and iaft@ation of statin therapy, about muscle symmsosuch
as muscle weakness or fatigue, aching, pain, teedsy cramps, or stiffness. The recommended agproac
for management of muscle symptoms is describe@ielr8, Recommendation 8.

This guideline recommends that baseline measureofie¢reinsaminase (ALT) levels should be
performed before initiating statin therapy. Thigpagach was taken in the RCTs reviewed for thisnepo
There is no recommendation to monitor transamiak®) levels because ALT monitoring was performed
in the RCTs and there was no significant differelpe®veen placebo groups and statin treatment grioups
the rates of ALT elevations. In addition, the FD&shndicated that if the baseline hepatic transagds are
normal, further hepatic monitoring is not neededrig statin therapy, it is reasonable to measapatic
function if symptoms suggesting hepatotoxicity @ifs.g., unusual fatigue or weakness, loss of @ppet
abdominal pain, dark-colored urine or yellowingtod skin or sclera).

Decreasing the statin dose may be considered wkenszcutive values of LDL—C are <40 mg/dL.
This recommendation was based on the approach talkkRCTs. However, no data was identified that
suggests an excess of adverse events occurredhlierC levels were below this level.

Statins modestly increase the excess risk of tygt2etes in individuals with risk factors for
diabetes. The potential for an ASCVD risk reductiemefit outweighs the excess risk of diabetedl inua
the lowest risk individuals (Section 4.5). All ingiuals receiving statins should be counseled aitline
lifestyle habits. Individuals receiving statin thpy should be evaluated for new-onset diabetegdiocoto
the current diabetes screening guidelines (93)sé&ho develop diabetes during statin therapy shioeil
encouraged to adhere to a heart healthy dietatgrpaengage in physical activity, achieve and tadina
healthy body weight, cease tobacco use, and canitatin therapy to reduce their risk of ASCVD dsen

Statins are listed as pregnancy category X, andldimmt be used in women of childbearing potential
unless these women are using effective contraceptid are not nursing.

For individuals taking any dose of statitiss reasonable to use caution in individuals >&arg of age,
as well as in individuals that are taking concontitaedications that alter drug metabolism, takingtiple
drugs, or taking drugs for conditions that requinenplex medication regimens (e.g., those who have
undergone solid organ transplantation or are raagiveatment for HIV). A review of the manufacttise
prescribing information may be useful before initig any cholesterol-lowering drug since RCTs
considered defined populations and many patiergsényday practice would not qualify for clinicakbls.

Thus, clinicians should also consult other souofesafety data such as pharmacists, drug informatio
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centers, and manufacturers’ prescribing informatiora regular basis for up-to-date guidance alpigt |

medications and medication interactions.

Statins used in combination with other cholestéyalering drug therapies might require more inteasiv

monitoring. The safety of nonstatin agents wasengei, and that information is included in the Teble

and the Full Panel Report Supplement

(http://jaccjacc.cardiosource.com/acc_document@2BPR_S5 Blood_Cholesterol.pdf). Warnings about

the use of cholesterol-lowering agents in pregnamd/lactation also apply to nonstatins and th&auge

inserts should be consulted.

Table 9. Summary of Nonstatin Safety Recommendatien

Recommendations

NHLBI Grade

NHLBI
Evidence
Statements

ACC/AHA
COR

ACC/AHA
LOE

Safety of Niacin

1. Baseline hepatic transaminases, fasting bloo
glucose or hemoglobin Alc, and uric acid
should be obtained before initiating niacin, an
again during up-titration to a maintenance dos
and every 6 months thereafter.

)

je B (Moderate)

77

2. Niacin should not be used if:

« Hepatic transaminase elevations are highe
than 2 to 3 times ULN.

" A (Strong)

79

» Persistent severe cutaneous symptoms,
persistent hyperglycemia, acute gout or

B (Moderate)

78,79

unexplained abdominal pain or
gastrointestinal symptoms occur.

« New-onset atrial fibrillation or weight loss
occurs.

C (Weak)

80

3. In individuals with adverse effects from niacin
the potential for ASCVD benefits and the
potential for adverse effects should be

reconsidered before reinitiating niacin therapyl.

E (Expert)

B (9,103-
106)

4. To reduce the frequency and severity of adve
cutaneous symptoms, it is reasonable to:

 Start niacin at a low dose and titrate to a
higher dose over a period of weeks as
tolerated.

» Take niacin with food or premedicating witl
aspirin 325 mg 30 minutes before niacin
dosing to alleviate flushing symptoms.

« If an extended-release preparation is used
increase the dose of extended-release nia
from 500 mg to a maximum of 2,000 mg/d3
over 4 to 8 weeks, with the dose of extend
release niacin increasing not more than
weekly.

 If immediate-release niacin is chosen, start

rse

E (Expert)
sin
Yy
pd-

at

a dose of 100 mg 3 times daily and up-titrate

lla

C (9,103
106)
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to 3 g/day, divided into 2 or 3 doses.

Safety of BAS

1. BAS should not be used in individuals with
baseline fasting triglyceride levet800 mg/dL
or type Il hyperlipoproteinemia, because seve
triglyceride elevations might occur. (A fasting
lipid panel should be obtained before BAS is
initiated, 3 months after initiation, and everyo6
12 months thereafter.)

=

e
C (Weak)

60

2. It is reasonable to use BAS with caution if
baseline triglyceride levels are 250 to 299

mg/dL, and evaluate a fasting lipid panel in 4 1o

6 weeks after initiation. Discontinue the BAS i
triglycerides exceed 400 mg/dL.

E (Expert)

lla

C (107)

Safety of Cholesterol-Absorption Inhibitors

1. Itis reasonable to obtain baseline hepatic
transaminases before initiating ezetimibe. Wh
ezetimibe is coadministered with a statin,
monitor transaminase levels as clinically
indicated, and discontinue ezetimibe if persist
ALT elevations >3 times ULN occur.

D
=}

C (Weak)

2nt

61-64

Safety of Fibrates

1. Gemfibrozil should not be initiated in patients

on statin therapy because of an increased risk foB (Moderate)

muscle symptoms and rhabdomyolysis.

46

2. Fenofibrate may be considered concomitantly
with a low- or moderate-intensity statin only if
the benefits from ASCVD risk reduction or
triglyceride lowering when triglycerides are
>500 mg/dL, are judged to outweigh the
potential risk for adverse effects.

E (Expert)

C (14)

3. Renal status should be evaluated before
fenofibrate initiation, within 3 months after

initiation, and every 6 months thereafter. Assess

renal safety with both a serum creatinine level
and an eGFR based on creatinine.

* Fenofibrate should not be used if moderate or

severe renal impairment, defined as eGFR
<30 mL/min per 1.73 m2, is present.

 If eGFR is between 30 and 59 mL/min per
1.73 m2, the dose of fenofibrate should no
exceed 54 mg/day.

« If, during follow-up, the eGFR decreases
persistently ta<30 mL/min per 1.73 m2,
fenofibrate should be discontinued.

B (Moderate)

66, 67

Safety of Omega-3 Fatty Acids

1. If EPA and/or DHA are used for the
management of severe hypertriglyceridemia,
defined as triglycerides500 mg/dL, it is
reasonable to evaluate the patient for
gastrointestinal disturbances, skin changes, al
bleeding.

C (Weak)
nd

70

lla

ALT indicates alanine transaminase; ACC, Americafllgge of Cardiology; ASCVD, atherosclerotic candiscular
disease; BAS, bile acid sequestrants; AHA, Ameridaart Association; COR, Class of RecommendatidthAD
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docosahexanoic acid; EPA, eicosapentaenoic aci@lRe@stimated glomerular filtration rate; LOE, Legé
Evidence; NHLBI, National Heart, Lung, and Bloodtitute; ULN, upper limit of normal; and ---, napplicable.

6. Managing Statin Therapy: Recommendations

See Table 10 for a summary of recommendations émitoring, optimizing, and insufficient response to

statin therapy.

6.1. Monitoring Statin Therapy

A high level of RCT evidence supports the use ofhéial fasting lipid panel (total cholesterol,
triglycerides, HDI=C, and calculated LDEC), followed by a second lipid panel 4 to 12 weaker
initiation of statin therapy, to determine a patieadherence. Thereafter, assessments shouldfoerped
every 3 to 12 months as clinically indicated. Adimere to both medication and lifestyle regimens are
required for ASCVD risk reduction. After statin thpy has been initiated, some individuals expegenc
unacceptable adverse effects when taking the reemued intensity of statin therapy. Once the sewerit
and association of adverse effects with statirejiyehas been established, and once factors pdkgntia
contributing to statin intolerance are resolved, latient should be given lower doses of the saate r
alternative appropriate statin, until a statin dode that have no adverse effects have been igenfifable
8, Recommendation 8).

See Figure 5 on monitoring statin response flowmdian for the initiation of nonstatin therapy.
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Figure 5. Statin Therapy: Monitoring therapeutic respornse adherence

Assess medication and
lifestyle adherence

Fasting lipid panel*

4 p
Indicators of anticipated therapeutic response and
adherence to selected statin intensity:

e High-intensity statin therapyt reduces LDL-C
approx. 250% from the untreated baseline.

e Moderate-intensity statin therapy reduces LDL-C
approx. 30% to <50% from the untreated

Anticipated
therapeutic
response?

baseline.
. J
‘ Yes No *
Reinforce continued adherence Less-than-anticipated
Follow-up 3-12 mo therapeutic response
Yes

Anticipated
therapeutic
response?

Intolerance to
recommended
dose of statin
therapy

Management of
statin intolerance
(Table 8, Rec 8)

Yes

No

4

Reinforce improved adherence
Increase statin intensity}

OR
Consider addition of nonstatin drug therapy

v

Follow-up 4-12 wk &
thereafter as indicated

No

4

Reinforce medication adherence
Reinforce adherence to intensive lifestyle changes

Exclude secondary causes of hypercholesterolemia
(Table 6)

v

_( Follow-up 4-12 wk )

Colors correspond to the class of recommendatiottsei ACC/AHA Table 1.
*Fasting lipid panel preferred. In a nonfastingiuidual, a nonfasting non-HDL-C >220 mg/dL may icatie genetic
hypercholesterolemia that requires further evabuatir a secondary etiology. If nonfasting triglydes are >500

mg/dL, a fasting lipid panel is required.

tIn those already on a statin, in whom baseline £Dlis unknown, an LDL-C <100 mg/dL was observerhost
individuals receiving high-intensity statin therapyRCTs.

fSee Section 6.3.1.
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ASCVD indicates atherosclerotic cardiovascular aige HDL—C, high-density lipoprotein cholesterdll-C, low-
density lipoprotein cholesterol; and RCTs, rand@dizlinical trials.

6.2. Optimizing Statin Therapy

Although high-intensity statin therapy reduces ASIC&ents more than moderate-intensity statin therap
lower-intensity statin therapy has also been shimweduce ASCVD events, although to a lesser degree
Therefore, individuals that merit guideline-reconmuied statin therapy should be treated with the

maximum appropriate intensity of a statin that do&tscause adverse effects.

6.3. Insufficient Response to Statin Therapy

6.3.1. Testing
The evidence is less clear regarding the most appte tests for determining whether an anticipated

therapeutic response to statin therapy has occorréde maximally tolerated dose. RCT evidence to
support the use of specific LBL or non-HDI=-C targets was not identified. The focus is on tterisity
of the statin therapy, but as an aid to monitoregponse to therapy and adherence, it is reasotabse

as indicators of anticipated therapeutic responsgetin therapy:

» High-intensity statin therapy generally resuft@h average LDEC reduction 0£50% from the

untreated baseline;

* Moderate-intensity statin therapy generally rissin an average LBEC reduction of 30% to <50%

from the untreated baseline;

* LDL-C levels and percent reduction are to be usedtordgsess response to therapy and

adherence. They are not to be used as performtarogasds.

In those already on a statin, in whom the basélle-C is unknown, an
LDL—C <100 mg/dL was observed in most individu@seiving high-intensity statin therapy in RCTSs.
However, there are many limitations of using L-BI. <100 mg/dL as a fixed target. If a moderate-
or low-intensity statin results in an LB <100 mg/dL in a patient with ASCVD, the evidestggests
that a high-intensity statin, if tolerated, pro\gdegreater reduction in ASVD events. Conversealyhose
with LDL—C slightly >100 mg/dL on a high-intensity stationge options such as niacin might require
down-titration of the statin intensity in an efféotimprove safety. This would result in a subojaiim
intensity of evidence-based statin therapy. Adddidimitations to using LDEC treatment targets are
discussed in the Full Panel Report Supplement

(http://jaccjacc.cardiosource.com/acc_documentg2BPR_S5 Blood_Cholesterol.pdf).
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No evidence was found that titration or combinationg therapy to achieve specific LBC or
non-HDL—C levels or percent reduction improved ASCVD outesmTherefore, this guideline does not
recommend their use as performance measures.

The percent LDEC reduction may not only indicate adherence, tad atay reflect biologic
variability in the response to statin therapy. Tdi&nowledges that some individuals may have less &n
average response. Attention to adherence to statiifestyle therapy and evaluation and treatroént
secondary causes (Table 6) that might elevate-@DImay address less-than-anticipated responses to a
specific statin dosage. Whether the dose of stdérapy should be increased on the basis of dhess-

anticipated average response should be left taalijudgment.

6.3.2. Nonstatins Added to Statins or in Statin Intolerant Individuals
Adherence to lifestyle and to statin therapy shdede-emphasized before the addition of a nonstiatig

is considered (Figure 5). RCTs evaluating the AS@¥Ent reductions from nonstatins used as
monotherapy were reviewed as well as RCTs evaly#tie additional reduction in ASCVD events from
nonstatin therapy added to statin therapy. Thelgangd find no data supporting the routine use of
nonstatin drugs combined with statin therapy tacedfurther ASCVD events. In addition, identificatiof
any RCTs that assessed ASCVD outcomes in statitenaint patients was not found.

Clinicians treating high-risk patients who havesstthan-anticipated response to statins, who are
unable to tolerate a less-than-recommended injeofsd statin, or who are completely statin intatgrmay
consider the addition of a nonstatin cholesteraldiong therapy. High-risk individuals include tleosith
ASCVD, those with LDEC >190 mg/dL and individuals with diabetes. In thisigtion, this guideline
recommends clinicians preferentially prescribe drigt have been shown in RCTs to provide ASCVD
risk-reduction benefits that outweigh the poterfaaladverse effects drug-drug interaction, anaepéat

preferences.

Table 10. Summary of Recommendations for MonitoringOptimizing, and Insufficient Response to
Statin Therapy

Recommendations NHLBI El\\l/%tzilce ACC/AHA ACC/AHA
Grade COR LOE
Statements

Monitoring Statin Therapy

1.Adherence to medication and lifestyle,
therapeutic response to statin therapy, and
safety should be regularly assessed. This
should also include a fasting lipid panel
performed within 4 to 12 weeks after A (Strong) 45 I A
initiation or dose adjustment, and every 3 tg
12 months thereafter. Other safety
measurements should be measured as
clinically indicated.
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Optimizing Statin Therapy

1.The maximum tolerated intensity of statin
should be used in individuals for whom a
high- or moderate-intensity statin is
recommended, but not tolerated.

B
(Moderate)

25, 26, 27,
45

Insufficient Response to Statin Therapy

1.In individuals who have a less-than-
anticipated therapeutic response or are
intolerant of the recommended intensity of
statin therapy, the following should be
performed:
» Reinforce medication adherence.
» Reinforce adherence to intensive lifesty
changes.
» Exclude secondary causes of
hyperlipidemia.

le

A (Strong)

45

2.Itis reasonable to use the following as
indicators of anticipated therapeutic respon
to the recommended intensity of statin
therapy. Focus is on the intensity of the sta
therapy. As an aid to monitoring:

 High-intensity statin therapyt generally
results in an average LBIC reduction of
>50% from the untreated baseline;

« Moderate-intensity statin therapy
generally results in an average LBC
reduction of 30 to <50% from the
untreated baseline;

e LDL—C levels and percent reduction ar
to be used only to assess response to
therapy and adherence. They are not tg
used as performance standards.

in

1%

be

E (Expert
Opinion)

lla

B (46-
48,79,108,109

3.In individuals at higher ASCVD risk
receiving the maximum tolerated intensity o
statin therapy who continue to have a less-
than-anticipated therapeutic response,
addition of a nonstatin cholesterol-lowering
drug(s) may be considered if the ASCVD
risk-reduction benefits outweigh the potenti
for adverse effects.
Higher-risk individuals include:
* Individualswith clinical ASCVDf¥ <75
years of age.
¢ Individuals with baseline LDEC >190
mg/dL.
« Individuals 40 to 75 years of age with
diabetes mellitus.
Preference should be given to nonstatin
cholesterol-lowering drugs shown to reduce
ASCVD events in RCTs.

=

E (Expert
Opinion)

I1b

C (9,14,110-
112)

4.In individuals who are candidates for statin

E (Enp

lla

B (90,103,113
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treatment but are completely statin intolerant, Opinion) 118)
it is reasonable to use nonstatin cholesterol
lowering drugs that have been shown to
reduce ASCVD events in RCTs if the
ASCVD risk-reduction benefits outweigh th
potential for adverse effects.

*Several RCTs found that low and low-moderate isignstatin therapy reduced ASCVD events. In addijtthe CTT
meta-analyses found each 39 mg/dL reduction in-HDkeduces ASCVD risk by 22%. Therefore, the Panel
considered that submaximal statin therapy shouldsee to reduce ASCVD risk in those unable to &déemoderate-
or high-intensity statin therapy.

tIn those already on a statin, in whom baseline £Olis unknown, an LDEC <100 mg/dL was observed in most
individuals receiving high-intensity statin therapy

$Clinical ASCVD includes acute coronary syndromes, or ahisdf Ml, stable or unstable angina, coronary theo
arterial revascularization, stroke, TIA, or peripdlarterial disease presumed to be of atherosaeragin.

ACC indicates American College of Cardiology; AHAmerican Heart Association; ASCVD, atherosclerotic
cardiovascular disease; COR, Class of Recommemglatiol —C, low-density lipoprotein cholesterol; LOE, Lewl
Evidence; NHLBI, National Heart, Lung, and Bloodtitute; RCTs, randomized controlled trials; and net
applicable.

7. Selected Clinical and Populations Subgroups

7.1. Sex and Racial and Ethnic Subgroups

Because the RCT evidence shows that the absolngdibef statin treatment is proportional to baseli
ASCVD risk, treatment decisions for women and raamal ethnic subgroups should be based on the level
of ASCVD risk. This conclusion is a departure frprevious approaches that focused on EDBLevels to
guide treatment decisions. Statin treatment basessttimated 10-year ASCVD risk avoids the
overtreatment of lower-risk groups such as youngenHispanic White women who, despite moderate
elevations in LDEC, are typically not at significantly increasedcrier ASCVD in the next 10 years in the
absence of substantial risk-factor burden. Howedgenring the increased ASCVD risk in African
American women and men might result in the undsatment of some individuals who are at signifigantl
higher ASCVD risk at the same LBL level. Thus, this guideline recommends statimaie for

individuals in whom it is most likely to provide £¥D risk reduction based on the estimated 10-yis&r r
of ASCVD.

7.2. Individuals >75 Years of Age

Fewer people >75 years of age were included irstdiin RCTs reviewed. RCT evidence does support the
continuation of statins beyond 75 years of ageeirsgns who are already taking and tolerating tdesgs.

A larger amount of data supports the use of modendgnsity statin therapy for secondary preveniion
individuals with clinical ASCVD >75 years of ageoWever, the few data available did not clearly swpp

initiation of high-intensity statin therapy for sewary prevention in individuals >75 years.
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Few data were available to indicate an ASCVD evedtiction benefit in primary prevention
among individuals >75 years of age who do not ltdinical ASCVD. Thereforeinitiation of statins for
primary prevention of ASCVD in individuals >75 yeaif age requires consideration of additional fes;to
including increasing comorbidities, safety consadi@ns, and priorities of care. The Pooled Cohort
Equations can also provide information on expedtegear ASCVD risk for those 76 to 79 years of aged
that may inform the treatment decision. These faattay influence decisions about cholesterol-lomgeri
drug therapy, especially in the primary prevensetting. Accordingly, a discussion of the potential
ASCVD risk reduction benefits, risk of adverse ef$e drug-drug interaction, and patient preferences

precede the initiation of statin therapy for prignprevention in older individuals.

8. Limitations
The evidence-based recommendations in this guelédicus on patient groups who are well represeinted

RCTs and/or are highly likely to have high-risk géa conditions, so the recommendations are dedigme
inform clinical judgment, not to replace it. Howeythere are other patient groups in whom a robust
evidence base is lacking, but which may nevertsetedude some persons in whom statin treatmentldho
be considered (after taking patient preferencesantount) based on the potential for ASCVD begefit
exceeding the risk of adverse events or drug-drtegactions. Clinician judgment is especially intpat

for several patient groups for whom the RCT evigeisdnsufficient for guiding clinical recommendats.
These patient groups include younger adults (<&bsyef age) who have a low estimated 10-year ASCVD
risk, but a high lifetime ASCVD risk based on sigtrong factors or multiple risk factors. Othewugrs
include those with serious comorbidities and insegbASCVD risk (e.g., individuals with HIV,
rheumatologic or inflammatory diseases, or who hawdergone a solid organ transplant). This guigelin
encourages clinicians to use clinical judgmenthast situations weighing potential benefits, advers
effects, drug-drug interactions and patient prefees.

Previous guidelines have taken less rigorous appesato identifying the evidence to support their
recommendations. In contrast, to minimize varicug&es of bias, these recommendations are based on
data available from RCTs and systematic reviewsnagid-analyses of RCTs that were graded as fair to
good quality by an independent contractor, andeneed by the Expert Panel, with the assistance of an
independent methodologist. The Expert Panel waslnietto consider evidence from post-hoc analyses o
included RCTs, poor quality RCTs, or from obsemwadil studies. This approach resulted in a
comprehensive set of evidence-based clinical recemaiations for the treatment of blood cholesterol to
reduce ASCVD risk.
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9. Evidence Gaps and Future Research Needs
After systematically reviewing the literature, seleesearch priorities are suggested that addsdstng

evidence gaps and offer the greatest potentiaftwrin and influence clinical practice and reduceCA®
morbidity and mortality. High-priority research ageare:

1. Outcomes of RCTs to evaluate statins for the pyrpaevention of ASCVD in adults >75 years of
age.

2. Outcomes of RCTs to evaluate alternate treatmeategiies for ASCVD risk reduction. These
RCTs may compare titration to specific cholesteraipolipoprotein goals versus fixed-dose statin
therapy in high-risk patients.

3. RCTs to determine whether submaximal statin daseebined with nonstatin therapies, reduce
ASCVD risk in statin-intolerant patients.

4. Evaluation of the incidence, pathophysiology, daticourse, and clinical outcomes of new-onset
diabetes associated with statin therapy.

5. Outcomes of RCTs of new lipid-modifying agents &eimine the incremental ASCVD event
reduction benefits when added to evidence-baséd starapy.

Additional research recommendations are includeterull Panel Report Supplement
(http://jaccjacc.cardiosource.com/acc_document82BPR_S5_Blood_Cholesterol.pdf).

10. Conclusion
These recommendations arose from careful considerat an extensive body of higher quality evidence

derived from RCTs and systematic reviews and mesdyaes of RCTs. Rather than LBC or non-HDI—-
C targets, this guideline used the intensity dirstherapy as the goal of treatment. Through ardgs
process, 4 groups of individuals were identifiedithom an extensive body of RCT evidence
demonstrated a reduction in ASCVD events with adgoargin of safety from moderate- or high-intensity
statin therapy:

4 Statin Benefit Groups:

1. Individuals with clinical ASCVD

2. Individuals with primary elevations of LDL—€190 mg/dL

3. Individuals 40 to 75 years of age with diabetes laADH—-C 70 t0189 mg/dL without clinical
ASCVD
4. Individuals without clinical ASCVD or diabetes whee 40 to 75 years of age with LDL-C 70

to 189 mg/dL and have an estimated 10-year ASC¥Baf 7.5% or higher.
Individuals in the last group can be identifiedusing the Pooled Cohort Equations for ASCVD

risk prediction developed by the Risk Assessmentk/@Broup. Lifestyle counseling should occur at the
initial and follow-up visits as the foundation fetiatin therapy and may improve the overall riskdac
profile

Most importantly, our focus is on those individuatost likely to benefit from evidence-based

statin therapy to reduce ASCVD risk. Implementabdthese ASCVD risk reduction guidelines will help
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to substantially address the large burden of fatdlnonfatal ASCVD in the United States. We reated
these guidelines represent a change from previoigelines. But clinicians have become accustomed to
change when that change is consistent with thectiavidence. Continued accumulation of high-gualit

trial data will inform future cholesterol treatmeaguidelines.
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Appendix 3. Abbreviations

ACC = American College of Cardiology

AHA = American Heart Association

ALT = alanine transaminase

ASCVD = atherosclerotic cardiovascular disease
ATP = Adult Treatment Panel

CHD = coronary heart disease

COR/LOE = ACC/AHA Class of Recommendation/Levebvidence
CQ = Critical Questions

CVD = cardiovascular disease

HDL-C = high-density lipoprotein cholesterol

LDL = low-density lipoprotein cholesterol

LDL-C = low-density lipoprotein cholesterol

MI = myocardial infarction

NHLBAC = National Heart, Lung, and Blood InstituAelvisory Council
NHLBI = National Heart, Lung, and Blood Institute
NNH = number needed to harm

NNT = number needed to treat

NYHA = New York Heart Association

RCT = randomized controlled trial

RWI = relationship with industry

TIA = transient ischemic attack
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Appendix 4. Evidence Statements

ES No. Evidence Statement Level of Rec(s)/ References
Evidence Section
1 Data are not available regarding treatment matiitn to a specific LDL-C I Secondary | Conclusion after reviewing 19 RCTs in CQ1
goal in adults with CHD/CVD. The panel found ingci#nt evidence to Prevention | Evidence Table:
support setting LDL-C goals in CHD/CVD patients. 4D(89), A—Z(119), ACCORD(14),
ALLIANCE(120), ASPEN(121), AURORA(86),
CARE(122), CORONA(87), GREACE(123),
HATS(124), HPS(16), IDEAL(47),LIPID(74),
LIPS(125), MIRACL(96), MUSHASHI-AMI(126),
PROVE-IT(48), SPARCL(79,109), TNT(46)
2 We did not identify any trials in adults with CHDVD reporting mean or Secondary | N/A
median on-treatment non-HDL-C levels in adults v@thD/CVD. Prevention
3 LDL—C goals <130 mg/dL or <100 mg/dL in patienithout CHD/CVD. I Primary Conclusion after reviewing 6 RCTS included in
Randomized trial data are not available regardisgditration to achieve a Prevention | CQ2:
specific LDL-C goal. AFCAPS(17), ASPEN(121), AURORA(86),
CARDS(127), JUPITER(49), MEGA(18)
4 There was insufficient evidence in women withG#D/CVD to evaluate I Primary N/A
the reduction in CVD risk with achieved LDL—C lesei130 mg/dL or <100 Prevention
mg/dL.
5 The panel did not identify any trials in adultéshaut CHD/CVD Primary N/A
reporting on-treatment non-HDL-C levels in adultthvCHD/CVD. Prevention
6 In adults with CHD/CVD, fixed high intensity statreatment (atorvastatin H Secondary | Benefit:
40-80mg) that achieved a mean LDL-C 67-79 mg/duaed the RR for Prevention | TNT(46), IDEAL(47), PROVE-IT(48)

CHD/CVD events more than fixed lower-dose statatment that achievec
a mean LDL—C 97-102 mg/dL. In these trials, themmdalL—C levels
achieved differed by 23—-30 mg/dL, or 22%—32%, betwéhe 2 groups.
Simvastatin 80 mg did not decrease CVD events cozdpaith simvastatin
20-40 mg.

See Table 4 for definition of high-, moderate-, fmd-intensity for statins.

)

Higher intensity = atorvastatin 40—80 mg

Lower LDL—-C reductions, no benefit:
A-Z(119), ACCORD(14)

No difference in LDL-C between groups:
(SEARCH (128) not included in CQ1)
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Moderate intensity = atorvastatin 10 mg, pravastéfi mg, or simvastatin
20-40 mg

7 In adults with CHD/CVD who do not have class \I-Heart failure, fixed H Secondary | SPARCL(109)
high-intensity statin (atorvastatin 80 mg) or statiacin treatment that Prevention | HATS(124)
achieved a mean LDL-C 72—-79 mg/dL reduced the RRfD/CVD MIRACL(96)
events compared with placebo with a mean LDL-C 188-mg/dL. In CORONA(87)— no benefit
these trials, the mean LDL-C levels were reduced3:67 mg/dL or by
45% (HATS(124)) to 53% (SPARCL(109)).

8 In adults with CHD/CVD and diabetes, fixed higiteinsity statin treatment| Mto H Secondary | TNT(46,97), PROVE-IT(48,129)
(atorvastatin 80 mg) that achieved a mean LDL—-E7f77 mg/dL reduced Prevention | No diabetes subgroup publications found for
the RR for CHD/CVD events more than fixed lowerimity statin (Diabetes MIRACL(96) or IDEAL(47)
treatment that achieved a mean LDL-C of 81-99 mdfdthese trials, the subgroup
mean LDL—C levels achieved differed by 22—24 mgii 22%—30%, included)
between the 2 groups.

9 In adults>65 years with CHD/CVD, fixed high- intéty statin treatment L Secondary | TNT(46,130), SPARCL(109,131)
(atorvastatin 80 mg) that achieved a mean LDL-C2ing/dL reduced Prevention | No publications by age included for:
CHD/CVD events more than fixed lower-intensity stateatment that (Age PROVE-IT(48)
achieved a mean LDL-C of 97 mg/dL. In this triak tmean LDL-C levels subgroups | IDEAL(47)
achieved differed by 25 mg/dL, or 26%, betweenZlyggoups. In adults included) HATS(124)
aged >65 with a history of stroke or TIA, highetefil-dose statin treatment
that achieved a mean LDL-C of 72 mg/dL reduced GhiBnts more than
placebo, with a mean LDL-C of 129 mg/dL. In thialirthe mean LDL-C
level was reduced by 61 mg/dL, or 46%, from baselinthose aged >65
years.

10 In adults with CHD/CVD and chronic kidney diseé€KD) (excluding L Secondary | TNT(46,132)
hemodialysis), fixed high-intensity statin treatmgtorvastatin 80 mg) that Prevention | TNT(46,133)
achieved a mean LDL-C of 79 mg/dL reduced CHD/CWBrgs more than (CKD No publications included for CKD:
fixed lower-dose statin treatment that achievedeamiDL—C of 99 mg/dL. subgroup PROVE-IT(48)

In this trial, the mean LDL-C levels achieved dife by 20 mg/dL, or 20% included) IDEAL(47)
between the 2 groups.

11 In adults with CHD or acute coronary syndrommeste intensive-dose statin H Secondary | CTT 2010(20)—data from 5 trials
therapy reduced LDL-C to a greater degree (by 2@Ingr an additional Prevention | TNT(46)

20%) than less intensive-dose statin therapy agbla and produced a IDEAL(47)
greater reduction in CVD events. PROVE-IT(48)
Each 1 mmol/L (38.7 mg/dL) reduction in LDL—C reddche RR for CVD A-Z(119)

events by approximately 28%.
See Table 4 for definition of high-, moderate-, éng-intensity statin
therapy.

SEARCH (128) (not included in CQ1)

Page 60




Stone NJ, et al.
2013 ACC/AHA Blood Cholesterol Guideline

More intensive statin therapy = atorvastatin 80 sigvastatin 80 mg.
Less intensive statin therapy = atorvastatin 10 pngyastatin 40 mg or
simvastatin 20—40 mg.

12 In trials of more intensive statin therapy (ag@tatin 80 mg, simvastatin 8( Secondary | CTT 2010(20)—

mg) compared with less intensive statin therapgr(aistatin 10 mg, Prevention | 5 trials

pravastatin 40 mg, or simvastatin 20—40 mg), womigm CHD or acute (women TNT(46)

coronary syndromes experienced a similar (appraeitp@25%) magnitude included) IDEAL(47)

of relative CVD reduction as men (approximately 29%omen also PROVE-IT(48)

experienced a similar magnitude of absolute riskicéon as men A-Z(119)

SEARCH (128) (not included in CQ1)

13 In adults with and without CVD, in trials comay more intensive to less Primary CTT 2010(20)—26 trials

intensive statin therapy or statin therapy withcplao/control, the relative Prevention, | Included:

CVD risk reduction was similar for those aged <@ang, aged 65 tor8, or Secondary | More vs. less statin

>75 years. There is less information to estimagentiagnitude of benefit in Prevention | TNT(46)

those under age 45 or over age 75 years, because fgarticipants in these IDEAL(47)

age groups were enrolled in clinical trials. Mantensive statin therapy did PROVE-IT(48)

not appear to reduce CVD risk, compared with latmnisive statin therapy, A-Z(119)

in those with ASCVD and aged >75 years. Statinapgrcompared with
control (most RCTs evaluated moderate-intensityrstherapy), had a
similar magnitude of RR reduction in those >75rathbse <75 years with
and without ASCVD.

Statin therapy vs. control trials = atorvastatin {(8—20 mg, fluvastatin (F)
80 mg, lovastatin (L) 40—80 mg, pravastatin (P)nlf) rosuvastatin (R)
10-20 mg, simvastatin (S) 40 mg.

See Table 4 to see the Panel’'s definitions for-higioderate-, and low-
intensity statin therapy.

The Panel uses moderate intensity to refer tonstiitigs and doses that
lower LDL—C by 30 to approximately 50%.

This dose refers to atorvastatin 10 mg, fluvast@finng, lovastatin 40 mg,
pravastatin 40 mg, rosuvastatin 10 mg, and simiiast mg.

SEARCH (128)

Statin vs. control (statin/dose, percent LDL-C
reduction)

4S S20-40,-36%
WOSCOPS(72) P40,

—-22%

CARE(122) P40, —29%
Post-CABG L40-80 vs. L2.5-5,-27%
AFCAPS/TexCAPS(17)L20-40,
—24%

LIPID(74) P40,

—27%

GISSI-P P20,-9%

LIPS(125) F40 BID,

—27%

HPS(16) S40,

-38%

PROSPER(38) P40,

—27%

ALLHAT-LLT P40,

-14%

ASCOT-LLA A10,
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—31%

ALERT F40,-20%
CARDS(127) A10,

-38%
ALLIANCE(120)—NA
4D(89)—A20,

—27%

ASPEN(121) A10,

—34%

MEGA(18) P10-20,-17%
JUPITER(49) R20,
—40%

GISSI-HF(88) R10,-30%
AURORA(86) R10,
-38%

14 In adults with CHD (including acute coronary dsames, or a history of Ml H Secondary | CTT 2010(20)—26 trials—see above
stable or unstable angina, coronary revasculapizptstatin therapy reduced Prevention
the RR for CVD events by approximately 21% per 1atiin(38.7 mg/dL)
LDL—C reduction. This relationship was similar foore intensive
compared with less intensive statin therapy andtatin therapy compared
with placebo/control.
15 In adults with CVD other than CHD (includingake, TIA presumed to be H Secondary | CTT 2010(20)—
of atherosclerotic origin, or peripheral arteriedehse or revascularization) Prevention | 26 trials
statin therapy reduced the RR for CVD events by@pmately 19% per
1 mmol/L (38.7 mg/dL) LDL—C reduction. This relatighip was similar for
more intensive compared with less intensive sthtnapy and for statin
therapy compared with placebo/control.
16 In adults with diabetes and CHD or other CVDgdemate dose statin therapy  H Secondary | CTT 2008(134)—14 trials
reduced CVD events by approximately 20% per 1 mm@8.7 mg/dL) of Prevention
LDL—C reduction. (diabetes
subgroup
included)
17 In adults with and without CVD, statin therapguced CVD events in both H Primary CTT 2010(20)—
men and women. Prevention, | 26 trials
Secondary
Prevention
18 In adults with and without CVD, in trials comjay more*-intensive with H Primary CTT 2010(20)—
less-intensive statin therapy, or statin theraph wiacebo/control, there Prevention, | 26 trials
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were no clinically important differences in the CViBk reduction between
the subgroups listed below:

Treated hypertension or all others

Systolic blood pressure<148140 to <160, angd160 mmHg

Diastolic blood pressure <8880 to <90, and90 mmHg

Body mass index <2525 to <30, and >30 kg/m

Current smoking and nhonsmokers

GFR <60, 60 to <90;90 mL/min per 1.73 A)

Post-Ml

Total cholesterok5.2 (201 mg/dL), >5.2 to 6.5, >6.5 (251 mg/dL)
mmol/L

9. Triglycerides<1.4 (124 mg/dL), >1.4 to 2.0, >2.0 (177 mg/dL) mthol
10. HDL-C <1.0 (39 mg/dL), >1.0 teg1.3, >1.3 (50 mg/dL) mmol/L

N ~LDNE

Secondary
Prevention

19

In more vs. less statin and statin vs. contralstcombined, each 1 mmol/L
(38.7 mg/dL) reduction in LDL-C resulted in apprmositely 22% reductions
in CVD risk across baseline LDL-C levels

[<2 mmol/L (77 mg/dL)>2 to <2.5 mmol/L (97 mg/dL}k2.5 to <3.0
mmol/L (116 mg/dL)>3.0 to <3.5 mmol/L (135 mg/dL), arxB8.5 mmol/L,
either untreated or on statin therapy]. In therstet. placebo/control trials,
those with LDL—C <2 mmol/L may have experienced lesnefit than those
with higher LDL-C level.

CTT 2010(20)—
26 trials

20

In adults, statins reduce the RR for CVD, CHi &atal CHD similarly in
those with or without hypertension. This benefiplégs across all levels of
baseline systolic and diastolic blood pressureiankose with treated
hypertension.

Primary
Prevention,
Secondary
Prevention

CTT 2010(20), Messerli AJC 2008(135)

21

In adults with and without CVD who received morteimsive compared with
less intensive statin therapy, or statin therapymared with
placebo/control, the RR for first stroke was redlbog approximately16%
per 1 mmol/L (38.7 mg/dL) LDL-C reduction, primarilue to an
approximately 21% reduction in the RR for ischestioke.

MtoH

Primary
Prevention,
Secondary
Prevention

CTT 2010(20)—
26 trials

22

In adults with and without CHD/CVD who receivedre intensive
compared with less intensive statin therapy, dirstherapy compared with
placebo/control:
e The RR for major coronary events was reduced bycqpately
24% per 1 mmol/L (38.7 mg/dL) LDL—-C reduction.
* The RR for nonfatal myocardial infarction was reglidy
approximately 27% per 1 mmol/L LDL—C reduction.
« Total mortality was reduced by approximately 10% penmol/L

Primary
Prevention,
Secondary
Prevention

CTT 2010(20)—
26 trials
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(38.7. mg/dL) LDL-C reduction, primarily due to &% reduction
in the risk for cardiac death.

e The risk for CVD mortality was reduced by approxteta 14% per
1 mmol/L (38 mg/dL) LDL-C reduction, primarily due a
16%reduction in the risk for cardiac death.

23 In adults with CHD or acute coronary syndromés weceived more Secondary | CTT 2010(20)—
intensive compared with less intensive statin thyeréhe RR for coronary Prevention | 5 trials
revascularization was reduced by approximately 4%l mmol/L
(38.7 mg/dL) LDL-C reduction.
24 In adults with and without CVD who received stéherapy compared with Primary CTT 2010(20)—
placebo/control, the RR for coronary revasculaitratvas reduced by Prevention, | 21 trials
approximately 24% per 1 mmol/L (38.7 mg/dL) LDL—€Huction. Secondary
Prevention
25 In adults with and without CVD who received istaherapy, a larger Primary CTT2010(20), Kizer 2010(136)
absolute reduction in LDL—-C (mmol/L or mg/dL) wassaciated with a Prevention,
greater reduction in the risk for CVD. Secondary
Prevention
26 In adults with and without CVD who received istaberapy, there was no Primary CTT 2010(20)
variation in the relative reduction of CVD risk antpthe trials after Prevention,
adjusting for LDL-C reduction. Thus, LDL—-C reductiappeared to account Secondary
for the reduction in CVD risk. Prevention
27 Consistent 23% to 28% relative reductions in Q&R per 39 mg/dL Secondary | CTT 2008 (134), 2005 (50) CTT 2010 (98)
(1 mmol/L) reduction in LDL—C were observed afteyelar to beyond 5 Prevention,
years of statin treatment. Primary
Prevention
28 Statins reduce the RR for CVD similarly in priptaand secondary- Primary CTT 2010 (20) CTT 2010 Web appendix (50)
prevention populations. Prevention;
Secondary
Prevention
29 In adults with diabetes (some of whom had CHigtin therapy reduced the Secondary | CTT 2010 (20) CTT 2008 (134)
RR for CVD events by approximately 20% per 1 mmgBB.7 mg/dL) Prevention
LDL—C reduction. This 1 mmol (20%) risk reducticiationship was (includes
similar for more intensive compared with less isiea statin therapy and diabetes

Page 64




Stone NJ, et al.
2013 ACC/AHA Blood Cholesterol Guideline

for statin therapy compared with placebo/control.

subgroup)

Primary
Prevention in
Individuals
with Diabetes

30 Adults with type 2, type 1, and no diabetes $iadlar RRRs in CVD per 1 Primary CTT 2010(20)
mmol/L (38.7 mg/dL) LDL-C reduction. Prevention in
Individuals
with Diabetes
31 In adults with diabetes without CVD, moderatsaletatin therapy, Primary CTT 2008(134)—14 trials
compared with placebo/control, reduced the RR féb@vents by Prevention in
approximately 27% per 1 mmol/L (38.7 mg/dL) LDL—€Huction. Individuals
with Diabetes
32 In adults with diabetes, statin therapy redubedRrR for CVD by a similar Primary CTT 2008(134)—14 trials
maghnitude for subgroups of diabetic men and woraged <65 and >65 Prevention in
years; treated hypertension; body mass index <25 te <30, and >30; Individuals
systolic blood pressure <160 and >160 mmHg; diesbdbod pressure <90 with Diabetes
and >90 mmHg; current smokers and nonsmokers; astdGFR <60, >60
to <90, and >90 mL/min/1.73%mand predicted annual risk for CVD <4.5%,
>4.5% to <8.0%, and >8.0%. Whereas RRRs are similass these
subgroups, absolute risk reductions may diffevemious subgroups.
33 In adults aged 40 to 75 years with diabetessdndsk factor, fixed Primary CARDS(127)
moderate-dose statin therapy that achieved a mBarC 72 mg/dL Prevention in
reduced the RR for CVD by 37% (in this trial LDL+&s reduced by 46 Individuals
mg/dL or 39%). with Diabetes
34 In men and postmenopausal women aged 40 toaf8 wéthout CHD/CVD, Primary AFCAPS(17);MEGA(18)
the majority of whom did not have diabetes and lbasgkline LDL—C levels Prevention

<190 mg/dL, fixed low- to moderate-dose statin &épgrthat achieved a
mean LDL—C 115-127 mg/dL reduced the RR for CV2#y25%,
compared with placebo, with mean LDL—-C levels a34556 mg/dL. (In

these trials, LDL—C was reduced by 29-35 mg/dL B3e25% from
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baseline with a low- to moderate-dose statin.

35 In men aged590 years and women agefiCyears without CHD/CVD with M Primary JUPITER(49)
LDL <130 mg/dL and hs-CRP2>mg/L, fixed intensive-dose statin that Prevention
achieved a mean LDL-C of 53 mg/dL reduced the RRCMD events by
44% compared with placebo, which had a mean LDLECrhg/dL. In this
trial, LDL—C was reduced by 53 mg/dL, or 49%.

36 In adults without CVD (some of whom had diabgtelso received more H Primary CTT 2010(20)
intensive or less intensive statin therapy, olirstéierapy compared with Prevention
placebo/control, the RR for CVD events was redunedpproximately 25%
per 1 mmol/L LDL-C reduction. This was similar teetCVD RRR
observed in those with CHD or CVD..

37 Statin therapy reduces CHD and stroke everdadiifts aged40 without H Primary CTT 2010(20)
CHD/CVD, and with a wide range of baseline LDL-@dks. Prevention

JUPITER(49)
AFCAPS(17)
MEGA(18)

38 Statin therapy, with a range of LDL—C loweringguces all-cause mortality M Primary CTT 2010(20)
compared with placebo, in primary-prevention clitials of adults who Prevention
were in generat40 years of age and had at least 1 risk factorvathida
wide range of baseline LDL-C levels.

39 There is insufficient evidence to determinelibeefit of statins in primary I Primary CTT 2010(20)
prevention on all-cause mortality separately fomen and men or with Prevention
advancing age.

40 In MEGA(18), AFCAPS(17), and JUPITER(49), andRIZS(127), the 10- M Primary CTT 2010(20) appendix individual trials—
year NNTs to prevent 1 hard CVD event were 82,386and 15, Prevention | projected calculation
respectively. These reflect RRRs of 24%, 26%, 4486, 37%, respectively
and placebo event rates for major CVD calculatetDatears of 5.1%, 6.99
and 7.6%, 18%, respectively.

41 In adults without CVD (some of whom had diabete®rall, who received H Primary CTT 2010(20)

statin therapy compared with placebo/control, tRef& CVD events was
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reduced by approximately 25% per 1 mmol/L LDL—Cueiibn. This was
similar to the CVD RRR observed in those with CHOCyYD.

Prevention,

Primary

Prevention in

Individuals

with Diabetes

42 Statin therapy, with a range of LDL—C loweringgluces all-cause mortality Primary Cochrane(15), Ray(137), Brugts(138),
by about 10%, compared with placebo, in primarywengion clinical trials Prevention, | Bukkapatnam(139), JUPITER(49)
of adults who were >40 years of age and in genenal had at least 1 risk efficacy
factor, and with a wide range of baseline LDL-Celsv MEGA—women(140)
43 In adults with and without CVD, intensive- andderate-dose statins do npt Primary CTT 2010(20), Mills 2008(99), Cochrane(15),
increase the risk for death from non-cardiovascedarses, regardless of Prevention, | Bonovas(141)
baseline LDL-C. Statins do not increase (or deejeidr® risk for incident Secondary
cancer overall or cancer of any type, or the rigkclncer death. Prevention,
Safety of
Statins
44 In adults with or without CVD, statin therapyaissociated with an excess Primary Sattar 2010(82)
risk for incident diabetes. Prevention,
Secondary | Preiss(142), PROVE-IT(48), A—Z(119), TNT(46),
»  Statin therapy was associated with 1 excess caseidént Prevention, | IDEAL(47), SEARCH(128), JUPITER(49)
diabetes per 1,000 individuals treated for 1 yeampared with
placebo/control, with little heterogeneity amongtdi8ls (including Safety of
JUPITER(49)). Risk for diabetes was highest in ofakrsons. Statins

(NNH=1,002 per year)

e Statin therapy resulted in 5.4 fewer major CVD asgrer 1,000
individuals treated for 1 year compared with placgbNT to
benefit, 185 per year)

« High-intensity statin therapy was associated witdx@ess cases of]
incident diabetes per 1,000 individuals treatedlfgear, compared
with moderate-intensity statins (NNH=498 per yebigh-intensity
statin therapy resulted in 6.5 fewer major CVD esggrer 1,000
individuals treated for 1 year, compared with medkeiintensity
statin therapy (NNT=155 per year). Rosuvastatim20was
associated with 3 excess cases of incident diapetes,000
individuals treated for 1 year, compared with plac@\NH=332
per year).
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Rosuvastatin 20 mg resulted in 5.9 fewer major G¥Bnts per
1,000 individuals treated for 1 year, compared \pititebo
(NNT=169 per year).

45

In trials of high-intensity compared with moderintensity statins (clinical
CVD), moderate-intensity statin compared with ptaxédiabetes-primary
prevention), high-intensity statin compared withgabo (secondary and
primary prevention), or statin-niacin versus plaggtarticipants were:

Seen at visits that occurred at 4 to 13 weeks edtetomization,
and every 3 to 6 months thereatfter.

Counseled on diet (IDEAL(47), AFCAPS(17), MEGA(18),
PROVE-IT(48), SPARCL(109)) and lifestyle (JUPITER}Xat
baseline and regularly thereafter or when LDL-Céased
(JUPITER(49), CARDS(127)).

Assessed for adherence to study medication at engty
Assessed for adverse effects by history and labigrat
measurements at every visit or every other visit.

Able to reduce the statin dose for adverse eventisat atorvastatin
80 mg could be reduced to 40 mg (IDEAL(47), PROVIE4B)) or
pravastatin 40 mg could be reduced to 20 mg (PRONVES)) or
simvastatin reduced by 10 mg/day (HATS(124)).

e Able to reduce the statin dose if LDL-C decreasddds
than 39 mg/dL (1.0 mmol/L) (per investigator digme in
IDEAL(47)) or reduce the statin dose if total cletéol
<100 mg/dL on 2 successive visits (AFCAPS(17)) or
reduce by 10 mg simvastatin per day if LDL-C <40
mg/day (HATS(124)), although they continued on gtud
drug no matter how low the cholesterol in CARDS(127

Allowed to have their statin doses up-titratedwitched to more
potent statin to further reduce

LDL—C (IDEAL(47), CARDS(127), AFCAPS(17), MEGA(18),
PROVE-IT(48)—pravastatin to 80 mg) if LDL—C excedd5
mg/dL.

Given counseling on diet and/or glycemic controewh.DL—C or
triglyceride levels increased (CARDS(127)).

Had study medication discontinued for K0 X ULN with
muscle aches or weakness, or persistent AR X ULN on
2consecutive tests (JUPITER(49), CARDS(127)); theedof

atorvastatin or pravastatin could be halved foroaimal LFTs, CK

Statin
Adherence

Reflects review of TNT(46), IDEAL(47), PROVE-
IT(48), CARDS(127), JUPITER(49),
SPARCL(109), MEGA(18), AFCAPS(17) baselin
and main papers; these were statin trials that
demonstrated significant CVD risk reduction (and
were the basis of recommendations arising from
CQ1 & CQ2) HATS(124)

[1°)
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elevations, or myalgias (PROVE-IT(48)).

46 Most RCTs of moderate-intensity statin therapy all RCTS of high- Primary RCTs included in CQ1, 2,& 3:
intensity statin therapy excluded subjects withioger comorbidities and Prevention,
other conditions or concomitant drug therapy prgating to adverse events Secondary | A-Z(119), ACCORD(14), AIM-HIGH(9),
from statin therapy (see Table 9). Prevention, | ASPEN(121), CARE(122), CDP(103),
FIELD(117), GREACE(123), HATS(124),
Safety of HHS(113), HPS(16), IDEAL(47), JUPITER(49),
Statins, LIPID(74), LIPS(125),LRC(115), MIRACL(96),
Safety of MUSHASHI-AMI(126), PROVE-
Nonstatins | IT(48),SEAS(110),SHARP(111), SPARCL(109),
TNT(46)
47 In adults with and without CVD who received morensive compared with Primary CTT 2010(20)
less intensive statin therapy, or statin therapyigared with Prevention,
placebo/control, overall the RR for first hemorrizagiroke was not Secondary
increased. Hemorrhagic stroke comprised 11% of sttakes in the more Prevention,
intensive/statin group, compared with (8%) in theslintensive/control
groups. Safety of
Statins
48 In adults with and without CVD, statin-treatedividuals in clinical trials Primary Cochrane—14 trials(15), CTT 2010(20)
are not more likely to discontinue treatment thitgbo-treated individuals. Prevention,
Secondary
Prevention,
Safety of
Statins
49 In adults with and without CVD in clinical tr&llow- to moderate-dose Primary Cochrane—14 trials(15), CTT 2010(20)
statins do not increase the risk for myalgias oscteipain. Prevention,
Secondary
Prevention,
Safety of
Statins
50 In adults selected for participation in clinitd@ls of statin therapy, Primary CTT 2010(20)
rhabdomyolysis occurred rarely (<0.06% over a mk8nto 5.1-year Prevention,
treatment period). Secondary
Prevention,

Page 69




Stone NJ, et al.
2013 ACC/AHA Blood Cholesterol Guideline

),

Safety of
Statins
51 In adults with CHD, the rate of creatine kinak®vation >3 times ULN Primary Dale(100), CTT 2010(20)
occurs infrequently and at a similar rate in thiveated with intensive- or Prevention,
moderate-dose statin therapy. Secondary
Prevention,
Safety of
Statins
52 In adults with CHD, although uncommon (<1.5% ovears), intensive- Primary Dale(100), Cochrane(15), CTT 2010(20), TNT (4¢
statin therapy increases the risk for elevated tiepransaminase (ALT Prevention, | IDEAL(47), PROVE-IT(48), JUPITER(49)
and/or AST) levels >2-3 times ULN more than modeiddse statin
therapy. No cases of hepatic failure were reported. Safety of
Statins
53 Low- to moderate-dose statin therapy has simales of elevated hepatic Primary CTT 2010(20)
transaminase levels as placebo/no statin treatrimegéneral, clinical trials Prevention,
tend to underestimate those likely to have sidecesf often related to
selection procedures. Safety of
Statins
54 With the exception of simvastatin 80 mg, inteasiand moderate-dose Safety CTT 2010(20), Cochrane(15), Mills(99)
statins did not increase the risk for rhabdomyalysi
55 In adults with CHD, the rate of CK elevatio® ttmes ULN occurs Secondary | Dale 2007(100)
infrequently and at a similar rate in those treatét intensive- or Prevention,
moderate-dose statin therapy (0.02% [moderate statia] to 0.1% [higher
dose statin]) over a 1- to 5-year treatment periBR 2.63, 95% CI 0.88— Safety
7.85)
56 The panel did not find evidence that statinsdraddverse effect on Safety of Reviewed RCTs in CQ1, CQ2; assessment of
cognitive changes or risk of dementia. Statins cognitive function only reported in HPS(16)
57 In men with CHD aged 30 to 64 years, immediatease niacin (with an Secondary | CDP(103,143)
approximately mean 2 g dose): Prevention,
. Decreased total cholesterol by 10% and triglycerioye27%. Safety,
. Markedly increased the risk for adverse skin ev@ntduding Monotherapy,
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flushing, pruritus, acanthosis nigricans, and otipes of skin Safety,
rash). Efficacy
. Increased the risk for other adverse events:
- Atrial fibrillation
- Gastrointestinal events (including nausea, storpadi
decreased appetite, and unexplained weight loss)
- Gout
- Levels of uric acid, serum glutamic oxaloacetimga@minase,
alkaline phosphatase, and glucose
. Lipids, LFTs, uric acid, and glucose were monitodeding up-
titration and every 4-12 months thereatfter.
58 In a trial in 67 adults with CHD and low HDL—€lpw-release niacin (at a L Secondary | HATS Investigators(124)
mean 2.4 g dose) plus low-dose simvastatin resuited Prevention,
Combination
. Low levels of LDL-C, raised levels of HDL-C. Treatment
. Although not powered to detect a reduction in C\ergs, the rate
of major clinical events was 90% lower than thathi& placebo
group.
. Slow-release niacin did not cause flushing in tha.
. The simvastatin-niacin group had increased ALT, QG acid,
and homocysteine.
. Antioxidant vitamins diminished the beneficial eff@f niacin on
HDL-C.
. Lipids, LFTs, uric acid, and glucose were monitodeding up-
titration and every 2—4 months thereafter
59 In adults aged 45 years and older with estaddi<tivD and low HDL-C M Secondary | AIM-HIGH Investigators(9)
(<40 mg/dL in men or <50 mg/dL in women), elevatieglycerides Prevention,
(150-400 mg/dL), and LDL—C <180 mg/dL off statinywhom the dose of Combination
simvastatin was adjusted, or ezetimibe was addetaintain LDL-C in a Treatment

range of 40-80 mg/dL, extended-release niacin 3000 mg/day plus
simvastatin (9.5% also on ezetimibe 10 mg) compuaiédplacebo (with 50
mg immediate-release niacin) plus simvastatin @lafso on ezetimibe 10
mg:

* Improved the lipid profile without a further decseain CVD events.
Specifically, it lowered LDL-C levels to an addita 6%, increased
HDL-C by an additional 14%, reduced triglyceridgsain additional
23%, lowered apoB by an additional 10%, and redlqxd) by an
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additional 19%

e There were similar rates of CVD events in subgrdupage, sex, or
diabetes, metabolic syndrome or previous myocandifaiction status,
as well as similar rates of adverse events inclyudirer function
abnormalities, muscle symptoms, and rhabdomyolysis.

* Lipids, LFTs, uric acid, and glucose were monitodeding up-titration
and every 3—-12 months thereafter.

60 In men aged 35 to 59 years without CHD, hypsitam) diabetes, or obesity Primary LRC(115)
and with LDL-C>175 mg/dL and triglycerides<300 mg/dL, cholestynaeni Prevention,
safety, efficacy|
e Reduced LDL-C by 13%, with minimal changes in yragirides or
HDL-C levels
¢ Reduced the RR for CHD events by 19%.
* Increased the risk for adverse gastrointestinalog$f including
constipation, heartburn, abdominal pain, belchiigating, gas,
nausea.
¢ Adherence was only modest.
61 Insufficient data to evaluate the efficacy aafitty of ezetimibe Efficacy,
monotherapy. safety,
nonstatin
62 Insufficient data to evaluate the additionaiceify and safety of ezetimibe Safety,
in combination with a statin compared with a stafione. efficacy,
combination
treatment
63 In adults aged 45 to 85 years with mild to matkenortic stenosis and Safety, SEAS(110)
without CVD or diabetes, simvastatin 40 mg coadstared with ezetimibe efficacy,
10 mg, compared with placebo: combination
treatment
* Decreased LDL-C by an average of 50%.
« Reduced the RR for CVD events by 22% over 4.35syefr
treatment.
« Increased the risk for elevated hepatic transaramas
64 In adults aged >40 with CKD, of which 33% weseaiving dialysis Safety, SHARP(111)
(peritoneal or hemodialysis), ezetimibe 10 mg coadstered with efficacy,
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simvastatin 20 mg, compared with placebo:

Lowered LDL—C by 37 mg/dL (33%) in those who weot n
receiving dialysis and 23% in those who were rdangidialysis.
Reduced the risk for CVD events by 17% overall 2heéb in those
without CVD.

Reduced the risk for CVD events by 22% in those wkoe not
receiving dialysis.

CVD events were not reduced in those with CVD ahimse
receiving hemodialysis.

Modestly increased the risk for muscle symptomsiiraty
discontinuation of treatment (1.1% vs. 0.6% with02)

Did not increase the risk for elevated hepaticdaaninases, cancey,
hemorrhagic stroke, or non-cardiovascular mortality

combination
treatment,
CKD

65

Ezetimibe co-administered with simvastatin do&sappear to increase the
risk for cancer compared with placebo.

Safety,
combination
treatment

SHARP(111)

66

In adults aged 50 to 75 with diabetes—with totallebterol <250 mg/dL,
and total cholesterol/HDL rati®4.0 or triglycerides <450 mg/dL—
fenofibrate, compared with placebo:

Modestly reduced LDL—C, minimally increased HDL-aDd
substantially reduced triglycerides.

In those without clinical CVD, reduced the risk ffHD/CVD
events.

In those with clinical CVD, did not reduce the risk CHD/CVD
events.

Was no different than placebo for myositis or rhaglolysis, CK
or ALT elevations, renal disease requiring hemadial or cancer.
Had higher rates of pancreatitis, pulmonary embuliand
increased creatinine levels on average by 0.103186 mg/dL
(10-12 mmol/L).

Safety,
efficacy,
nonstatin
treatment

FIELD(117)

67

In adults aged 40 to 79 with diabetes, CVD an@MD risk factors, with
LDL-C

60-180 mg/dL, HDL-C <55 mg/dL in women and Blac#tividuals, HDL—
C <50 mg/dL for all others, and triglycerides <#8@/dL on no medication

Safety,
efficacy,
nonstatin

ACCORD(14)
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or <400 mg/dL on medication:

- Fenofibrate added to simvastatin did not additipr@duce
LDL—C, minimally increased HDL—C (1 mg/dL or 2%hda
moderately reduced triglycerides (23 mg/dL or 14%),
compared with simvastatin therapy, which had oattrent
mean LDL—C 80 mg/dL, HDL-C 40.5 mg/dL, and
triglycerides 170 mg/dL.

In the trial overall, and in those without and wilinical CVD,

fenofibrate-simvastatin did not reduce the risk@GMD events

compared with simvastatin alone.

e Those with triglycerides204 mg/dL and HDL-G40 mg/dL may

have experienced a reduction in CVD events frorofibrate-
simvastatin, compared with simvastatin alone.

» Fenofibrate-simvastatin had similar rates as simavasalone for
myopathy, myositis, or rhabdomyolysis; CK or AL eehtions,
renal disease requiring hemodialysis; cancer deatbulmonary
embolism/thrombosis.

* Fenofibrate-simvastatin was more likely to increA&& >5 times
ULN and to increase creatinine level.

* CVD event rates were higher in women with well-coled
diabetes who received fenofibrate-simvastatin caegavith
simvastatin alone.

treatment

68

In men aged 40 to 55 years without CHD or CHé mon-HDL—-C>200
mg/dL, gemfibrozil:

e Reduced LDL-C by 10%, triglycerides by 43%, andéased
HDL-C by 10%.

* Reduced the RR for CHD by 37%, compared with placeb

« Increased skin cancer, increased gastrointestimgésy, and

increased severe upper gastrointestinal symptospscally in first
year. There was no difference in diarrhea, constipanausea, or

vomiting. Total mortality was not reported.

Safety,
efficacy,
nonstatin
treatment

Helsinki Heart Study(113)

69

In men with CHD aged <74 years with HDL<@0 mg/dL and LDL-C
<140 mg/dL, and triglycerides300 mg/dL, gemfibrozil, compared with
placebo:

* Did not reduce LDL—C, but did reduce triglyceridss31% and

Efficacy,
nonstatin
treatment

VA-HIT(116)
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increase HDL—C by 6%.
« Reduced the RR for CVD by 24%.

70 In Japanese men aged 40 to 75 years and pogienesad womer75 years Efficacy, JELIS(112)
with and without CHD and LDL-€170 mg/dL, EPA 1,800 mg added to safety,
statin therapy: combination
treatment
e Did not reduce LDL-C and modestly reduced triglydes (5%),
compared with statin therapy alone.
* Reduced the risk for CHD events (including revaacGaation and
unstable angina) by 19%, compared with statin fheedone.
e Caused a similar magnitude of risk reduction imnariy- and
secondary-prevention populations, but the studyinagficiently
powered to evaluate these populations separately.
* Increased the risk for gastrointestinal disturbaska
abnormalities, hemorrhage, and abnormal serumrgiata
oxaloacetic transaminase.
71 In individuals with NYHA classes II-1V systolar ischemic heatrt failure, Efficacy, CORONA(87) from CQ1
initiation of a statin did not change the absolt&R for CVD compared selected
with placebo. population
subgroups
72 In individuals receiving maintenance hemodialysiitiation of a statin did Efficacy, 4D(89)and AURORA(86) CQ1 & CQ2,
not change the relative or absolute risk for CVIinpared with placebo. selected SHARP(111)—HD subgroup
population
subgroups
73 In men and women of mean age 58 to 68 yearsawitiic stenosis, Aortic Parolari(144)
treatment with statin or statin plus ezetimibedanean of 2.1-4.4 years stenosis,
resulted in a reduction in LDL-C of 50%-55% (67-+d@/dL) from a combination
baseline LDL—C of 123-140 mg/dL and did not alter progression of treatment

aortic stenosis as assessed by change in valvepaaaaortic valve jet
velocity, peak or mean aortic valve gradient, axchéor aortic valve
surgery._
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74 Women who were pregnant or nursing were excldiced statin, H Primary AIRCTs CQ1,2&3
fenofibrate, niacin-statin and ezetimibe-statin RCT Prevention,
Secondary
Only men were enrolled in RCTs of niacin, BAS, gaanfibrozil. Prevention
75 Only individuals with primary hypercholesteroianwere included in RCTs| Primary | AFCAPS (17)
Prevention,
Secondary | JUPITER (49)
Prevention | JELIS (112)
HATS(124)
FIELD(117)
ACCORD(14)
MEGA(18)
76 In the 3exclusively primary-prevention RCTSs, {pmoderate-, and high- H Primary JUPITER(49)
intensity statin therapy reduced the risk for ASCWben LDL-C levels Prevention
were approximately >70-130 mg/dL, 130-190 mg/dld 460-200 mg/dL. MEGA(18)
AFCAPS(17)
77 Lipids, liver function, uric acid, and glucossts were obtained at baseline, H Secondary | CDP(103) (fair) 4-12 months;
during up-titration, and every 2—12 months theeraft Prevention | HATS(124) (good) 2—-4 months;
AIM-HIGH(9) (good) 3—12 months
78 Immediate- and extended-release niacin incra@gerse cutaneous adverse M Secondary | CDP(103), AIM-HIGH(9) (not HATS(124)—Slo-
effects. Prevention | Niacin)
79 When used as monotherapy or with a statin, miacreases: Secondary | (CDP(103),HATS(124), AIM-HIGH(9))
Prevention
e Hepatic function tests. H (CDP(103), AIM-HIGH(9)-niacin dose reduced of
. Hyperg|ycemia_ M Safety discontinued)
+  Gastrointestinal adverse effects M (CDP(103), AIM-HIGH(9)-niacin dose reduced of
« Gout or increased uric acid. M discontinued)
gout (CDP(103))
Increased uric acid (HATS(124))
80 Niacin increases the incidence of atrial filatithn and weight loss. Secondary] CDP(103) (atrial fibrillation not reported in AIM-
prevention | HIGH(9) or HATS(124))
Safety
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ALT indicates alanine transaminase; ASCVD, athdesstic cardiovascular disease; BAS, bile acid sstrant; CHD, coronary heart disease; CK, creiimgse; CKD, chronic
kidney disease; CVD, cardiovascular disease; EfR@gsapentaenoic acid; GFR, glomerular filtratiatey HDL—C, high-density lipoprotein cholesteroDIL-C, low-density
lipoprotein cholesterol; LFT, liver function test], myocardial infarction; NNH, number needed tarhaNNT, number needed to treat; NYHA, New York IHesssociation;
RCT, randomized controlled trial; RR, relative ri&RR, relative risk reduction; SGOT, serum glutaoraloacetic transaminase; TIA, transient ischeatiimck; and ULN, upper
limit of normal.
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