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Preamble

Since 1980, the American College of Cardiology (A@8d American Heart Association (AHA) have
translated scientific evidence into clinical praetguidelines (guidelines) with recommendations to
improve cardiovascular health. These guidelineschivre based on systematic methods to evaluate and
classify evidence, provide a cornerstone for qualitrdiovascular care. The ACC and AHA sponsor the
development and publication of guidelines withcarheercial support, and members of each
organization volunteer their time to the writingdaneview efforts. Guidelines are official policy thie

ACC and AHA.

Intended Use

Practice guidelines provide recommendations applkcep patients with or at risk of developing
cardiovascular disease. The focus is on medicatipeain the United States, but guidelines devaldpe
collaboration with other organizations may havéabg impact. Although guidelines may be used to
inform regulatory or payer decisions, their intento improve patients’ quality of care and aligithw
patients’ interests. Guidelines are intended tindgfractices meeting the needs of patients in,rbost
not all, circumstances and should not replaceadirjudgment.

Clinical Implementation

Guideline recommended management is effective whign followed by healthcare providers and
patients. Adherence to recommendations can be eetidny shared decision making between healthcare
providers and patients, with patient engagemeseiacting interventions based on individual values,
preferences, and associated conditions and conitiebid

Methodology and Modernization

The ACC/AHA Task Force on Clinical Practice Guidek (Task Force) continuously reviews, updates,
and modifies guideline methodology on the basigsulifiished standards from organizations includirgy th
Institute of Medicine (1, 2) and on the basis ¢éinal reevaluation. Similarly, the presentatiod an
delivery of guidelines are reevaluated and modifiedhe basis of evolving technologies and other
factors to facilitate optimal dissemination of infwation at the point of care to healthcare protesss.
Given time constraints of busy healthcare proviéded the need to limit text, the current guideline
format delineates that each recommendation be stgubloy limited text (ideally, <250 words) and
hyperlinks to supportive evidence summary tablegyding efforts to further limit text are underway.
Recognizing the importance of cost-value considamatin certain guidelines, when appropriate and
feasible, an analysis of the value of a drug, devic intervention may be performed in accordanitie w
the ACC/AHA methodology (3).

To ensure that guideline recommendations remairetjmew data are reviewed on an ongoing
basis, with full guideline revisions commissionadapproximately 6-year cycles. Publication of new,
potentially practice-changing study results thatrafevant to an existing or new drug, device, or
management strategy will prompt evaluation by theKTForce, in consultation with the relevant
guideline writing committee, to determine whethéoeused update should be commissioned. For
additional information and policies regarding guiide development, we encourage readers to cormult t
ACC/AHA guideline methodology manual (4) and othesthodology articles (5-8).
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Selection of Writing Committee Members

The Task Force strives to avoid bias by selectimpds from a broad array of backgrounds. Writing
committee members represent different geographioms, sexes, ethnicities, races, intellectual
perspectives/biases, and scopes of clinical peactice Task Force may also invite organizations and
professional societies with related interests aqugise to participate as partners, collaboratars,
endorsers.

Relationships With Industry and Other Entities

The ACC and AHA have rigorous policies and methtodsnsure that guidelines are developed without

bias or improper influence. The complete relatigpskvith industry and other entities (RWI) policgic

be found ahttp://www.acc.org/quidelines/about-quidelines-atfidical-documents/relationships-with-

industry-policy Appendix 1 of the current document lists writcgmmittee members’ relevant RWI. For

the purposes of full transparency, writing comnaitteembers’ comprehensive disclosure information is

available online at

http://jaccjacc.acc.org/Clinical_Document/MASTER1Z0Complete HF Focused Update RWI_Table
(comprehensive) 4.18.17.pdiComprehensive disclosure information for theklgorce is available at

http://www.acc.org/quidelines/about-quidelines-afidical-documents/quidelines-and-documents-task-

forces

Evidence Review and Evidence Review Committees

When developing recommendations, the writing cotgmitises evidence-based methodologies that are
based on all available data (4-7). Literature sesdocus on randomized controlled trials (RCT¢) bu
also include registries, nonrandomized comparathadescriptive studies, case series, cohort studie
systematic reviews, and expert opinion. Only kdgnences are cited.

An independent evidence review committee (ERCbmmissioned when there are 1 or more
guestions deemed of utmost clinical importance ietit formal systematic review. This systematic
review will strive to determine which patients amnest likely to benefit from a drug, device, or traant
strategy and to what degree. Criteria for commigam an ERC and formal systematic review include: a
the absence of a current authoritative systematiew, b) the feasibility of defining the benefitcarisk
in a time frame consistent with the writing of ddgline, c) the relevance to a substantial number o
patients, and d) the likelihood that the findings e translated into actionable recommendatidR€ E
members may include methodologists, epidemiologisalthcare providers, and biostatisticians. Wdnen
formal systematic review has been commissionedigb@mnmendations developed by the writing
committee on the basis of the systematic reviewranked with =,

Guideline-Directed Management and Therapy

The termguideline-directed management and theré@@¥PMT) encompasses clinical evaluation,
diagnostic testing, and pharmacological and proecgdreatments. For these and all recommended drug
treatment regimens, the reader should confirm tsage by reviewing product insert material and
evaluate the treatment regimen for contraindicatimmd interactions. The recommendations are linited
drugs, devices, and treatments approved for clinisain the United States.
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Class of Recommendation and Level of Evidence

The Class of Recommendation (COR) indicates tlemgth of the recommendation, encompassing the
estimated magnitude and certainty of benefit irpprion to risk. The Level of Evidence (LOE) rathe
quality of scientific evidence that supports theeimention on the basis of the type, quantity, and
consistency of data from clinical trials and otkeurces (Table 1) (4-6).

Glenn N. Levine, MD, FACC, FAHA
Chair, ACC/AHA Task Force on Clinical Practice Gelithes
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1. Introduction

The purpose of this focused update is to updat&2he3 ACCF/AHA Guideline for the Management of
Heart Failure” (9) (2013 HF guideline) in areasMnich new evidence has emerged since its publicatio
For this update and future heart failure (HF) gliidks, the Heart Failure Society of America (HF3®&s
partnered with the ACC and AHA to provide coordathguidance on the management of HF.

The scope of the focused update includes revisidine sections on biomarkers; new therapies
indicated for stage C HF with reduced ejectiontfoac(HF EF); updates on HF with preserved ejection
fraction (HFPEF); new data on important comorbidities, includétgep apnea, anemia, and hypertension;
and new insights into the prevention of HF.

This focused update represents the second par2-aftage publication; with the first part having
been published as the “2016 ACC/AHA/HFSA Focusedatp on New Pharmacological Therapy for
Heart Failure” (10), which introduced guidance ewrtherapies, specifically for the use of an
angiotensin receptor—neprilysin inhibitor (ARNDa{gartan/sacubitril) and a sinoatrial node modulato
(ivabradine). That focused update was publisheduwwently with the European Society of Cardiology’s
complete guideline, “2016 ESC Guidelines for thadbiosis and Treatment of Acute and Chronic Heart
Failure” (11).

1.1. Methodology and Evidence Review

To identify key data that influence guideline reecoemdations, the Task Force and members of the 2013
HF guideline writing committee reviewed clinicakbts that were presented at the annual scientific
meetings of the ACC, AHA, and European Society afdiblogy and other scientific meetings and that
were published in peer-reviewed format from ApflLl3 through November 2016. The evidence is
summarized in tables in the Online Data Supplement

(http://jaccjacc.acc.org/Clinical Document/MASTER HFata Supplement Evidence Tables FINAL

4.18.17.pdf. All recommendations (new, modified, and unchaider each clinical section are included
to provide a comprehensive assessment. The tekiesmew and modified recommendations, whereas
recommendations from the previous guideline thaehmseen deleted or superseded no longer appear.
Please consult the full-text version of the 2013ddikeeline (9) for text and evidence tables suppgrt

the unchanged recommendations and for clinicalsameaaddressed in this focused update. Individual
recommendations in this focused update will berpated into the full-text guideline in the future
Recommendations from the prior guideline that rencairrent have been included for completeness, but
the LOE reflects the COR/LOE system used whenghemmendations were initially developed. New
and modified recommendations in this focused updstect the latest COR/LOE system, in which LOE
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B and C are subcategorized for greater specifidit§). The section numbers correspond to the &xi-t

guideline sections.

1.2. Organization of the Writing Group

For this focused update, representative membeted013 HF guideline writing committee were inglite
to participateThey were joined by additional invited membersaionf a new writing group, which is
referred to as the 2017 HF focused update writhogig Members were required to disclose all RWI
relevant to the data under consideration. The gveagcomposed of experts representing general
cardiologists, HF and transplantation specialsesgtrophysiologists, pharmacists, and generatnigts.
The 2017 HF focused update writing group includsatesentatives from the ACC, AHA, and HFSA, as
well as the American Academy of Family Physicialsierican College of Chest Physicians, American

College of Physicians, and International SocietyHeart and Lung Transplantation.

1.3. Document Review and Approval

The focused update was reviewed by 2 official nereies each nominated by the ACC, AHA, and HFSA;
1 reviewer each from the American Academy of Famlysicians, American College of Chest
Physicians, and International Society for Heart amag Transplantation; and 19 individual content
reviewers. Reviewers’ RWI information is publishiadhis document (Appendix 2).

This document was approved for pubillicaby the governing bodies of the ACC, AHA, and
HFSA.
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Table 1. Applying Class of Recommendation and Levelf Evidence to Clinical Strategies,
Interventions, Treatments, or Diagnostic Testing irPatient Care* (Updated August 2015)

CLASS (STRENGTH) OF RECOMMENDATION

CLASS | (STRONG) Benefit >>> Risk

- B -

LEVEL (QUALITY) OF EVIDENCE}

LEVEL B-NR (Nonrandomized)
Suggested phrases for writing recommendations:
= |s reasonable
= (Can be useful/effective/beneficial
= Comparative-Effectiveness Phrasest:
o Treatment/strategy A is probably recommended/indicated in
preference to treatment B LEVEL C-LD (Limited Data)
o |tis reasonable to choose treatment A
over treatment B

CLASS IIb (WEAK) Benefit > Risk

LEVEL C-EO

CLASS III: No Benefit (MODERATE) Benefit = Risk COR and LOE are determined independently (any COR may be paired with any LOE).

(Generally, LOE A or B use only) i . i o
A recommendation with LOE C does not imply that the recommendation is weak. Many

important clinical questions addressed in guidelines do not lend themselves to clinical

trials. Although RCTs are unavailable, there may be a very clear clinical consensus that

a particular test or therapy is useful or effective.

* The outcome or result of the intervention should be specified (an improved clinical
outcome or increased diagnostic accuracy or incremental prognostic information).

- - 1 For comparative-effectiveness recommendations (COR | and Ila; LOE A and B only),
CLASS Ill: Harm (STRONG) Risk > Benefit studies that support the use of comparator verbs should involve direct comparisons

of the treatments or strategies being evaluated.

} The method of assessing quality is evolving, including the application of standardized,
widely used, and preferably validated evidence grading tools; and for systematic reviews,
the incorporation of an Evidence Review Committee.

COR indicates Class of Recommendation; EO, expert opinion; LD, limited data; LOE, Level

of Evidence; NR, nonrandomized; R, randomized; and RCT, randomized controlled trial.
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6. Initial and Serial Evaluation of the HF Patient

6.3. Biomarkers

Assays for BNP (B-type natriuretic peptide) and pF6BNP (N-terminal pro-B-type natriuretic peptide),
which are both natriuretic peptide biomarkers, Hasen used increasingly to establish the preserte a
severity of HF. In general, both natriuretic peptidomarker values track similarly, and either ban
used in patient care settings as long as theientisie absolute values and cutpoints are not used
interchangeably. Notably, BNP, but not NT-proBN#aisubstrate for neprilysin. Therefore, ARNI
increases BNP levels (12) but not NT-proBNP ley&8. Note that the type of natriuretic peptideagss
that has been performed must be considered duriarpretation of natriuretic peptide biomarker leve
in patients on ARNI. In 2 studies with ARNI, NT-@NP levels were reduced (12, 14), with the
reduction in 1 study being associated with improsiatcal outcomes (12).

A substantial evidence base exists that suppagtagh of natriuretic peptide biomarkers to assist
in the diagnosis or exclusion of HF as a causemif$oms (e.g., dyspnea, weight gain) in the setiiing
chronic ambulatory HF (15-21) or in the settinguofite care with decompensated HF (22-30), espgciall
when the cause of dyspnea is unclear. The rolatoiunetic peptide biomarkers in population scragni
to detect incident HF is emerging (31-3F)evated plasma levels pétriuretic peptide biomarkeese
associated with a wide variety of cardiac and nadiaa causes (Table 2) (38-42). Obesity may be
associated with lower natriuretic peptide concéiaing, and this may modestly reduce diagnostic
sensitivity in morbidly obese patients (42).

Because of the absence of clear and consistergraador improvement in mortality and
cardiovascular outcomes (43-62), there are insafftadata to inform specific guideline recommenuadi
related to natriuretic peptide—guided therapy dabemeasurements of BNP or NT-proBNP levels fa th
purpose of reducing hospitalization or deaths éngresent document.

Like natriuretic peptides, cardiac troponin levelay be elevated in the setting of chronic or
acute decompensated HF, suggesting myocyte injungarosis (63). Troponins | and T respond
similarly for acute coronary syndromes and acutmdgensated HF. Elevations in either troponinT or
levels in the setting of acute HF are of prognasitinificance and must be interpreted in the céihic
context (64).

In addition to natriuretic peptides and troponi@s-67), multiple other biomarkers, including
those of inflammation, oxidative stress, vasculafanction, and myocardial and matrix remodeling,
have been implicated in HF (68-71). Biomarkers gboardial fibrosis, soluble ST2 receptor, and
galectin-3 are predictive of hospitalization andttieand may provide incremental prognostic valuer ov

natriuretic peptide levels in patients with HF (72 Strategies that combine multiple biomarkerg ma

10
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ultimately prove beneficial in guiding HF therapythe future, but multicenter studies with larger

derivation and validation cohorts are needed (8%, Several emerging biomarkers await validatiothwi

well-defined outcome measures and prognostic acgurafore they can reach the clinical arena (77-84)
This section categorizes the role of biomarkers prevention, diagnosis, prognosis, and added

risk stratification to clarify evidence-based objees of their use in clinical practice.

Table 2. Selected Potential Causes of Elevated Niatretic Peptide Levels(38-41)

Cardiac

HF, including RV syndromes

Acute coronary syndromes

Heart muscle disease, including LVH

Valvular heart disease

Pericardial disease

Atrial fibrillation

Myocarditis

Cardiac surgery

Cardioversion

Toxic-metabolic myocardial insults, including cancaemotherapy
Noncardiac

Advancing age

Anemia

Renal failure

Pulmonary: obstructive sleep apnea, severe pne@moni

Pulmonary hypertension

Critical illness

Bacterial sepsis

Severe burns

HF indicates heart failure; LVH, left ventriculaygertrophy; and RV, right ventricular.
Modified from Table 8 of the 2013 HF guideline (9).

6.3.1. Biomarkers for Prevention: Recommendation

Biomarkers: Recommencation for Prevention of HF

COR LOE Recommendatior Comment/Rationale
lla B-R For patients at risk of developing HF,natriuretic NEW: New data sugge
peptide biomarker—based screening followed by that natriuretic peptide
_ team-based care, including a cardiovascular biomarker screening and
See Online Data  specialist optimizing GDMT, can be useful to early intervention may
Supplements A and B. prevent the development of left ventricular prevent HF.
dysfunction (systolic or diastolic) or new-onset HF
(85, 86).

In alarge-scale unblinded sinc-center stud(STOF-HF [The St Vincent's Screening to Prevent Heart Fé])
(85), patients at risk of HF (identified by the geace of hypertension, diabetes mellitus, or kneastular
disease [e.g., stage A HF]), but without estabtideét ventricular systolic dysfunction or symptaioaHF at
baseline, were randomly assigned to receive sargevith BNP testing or usual primary care. Intetieam
group participants with BNP levels 850 pg/mL underwent echocardiography and were eder a
cardiovascular specialist who decided on furtheegtigation and management. All patients receivetthér
coaching by a specialist nurse who emphasizedithdi risk and the importance of adherence to naidio

11
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and healthy lifestyle behaviors. B-based screening reduced the composite endpoisyofomatideft
ventricular dysfunction (systolic or diastolic) tvibr without newly diagnosed HF (85). Similarly,another
small, single-center RCT, accelerated up-titratibrenin-angiotensin-aldosterone system antagoaisisheta
blockers reduced cardiac events in patients wibeties mellitus and elevated NT-
cardiac disease at baseline (86). Developing alatdized strategy to screen and intervene in patagrrisk of
HF can be difficult because of different definitsoof HF risk, heterogeneity of prevalence in difar
populations, variable duration until clinical HFleft ventricular dysfunction develops, and varebl
interventions for risk factor modification or treant. Further studies are needed to determineeffesttiveness
and risk of such screening, as well as its impadjuality of life (QoL) and mortality rate.

proBNP levels htitout

6.3.2. Biomarkers for Diagnosis: Recommendation

Biomarkers: Recommendation for Diagnosi

COR Recommendatior

LOE

Comment/Rationale

In patients presenting with dyspnea, measurement
of natriuretic peptide biomarkers is useful to
support a diagnosis or exclusion of HE15-24, 28-
30).

See Online Data
Supplements A and B.

MODIFIED : 2013 «cute
and chronic
recommendations have
been combined into a
diagnosis section.

cardiac and noncardiac causes (Table 2) (38-41).

Natriuretic peptide biomarketesting in the setting of chronic ambulatory HFydes incremental diagnost
value to clinical judgment, especially when theletjy of dyspnea is unclear (15-21). In emergemrt§rgs,
natriuretic peptide biomarker levels usually haighlr sensitivity than specificity and may be moseful for
ruling out than ruling in HF (20). Although lowealues of natriuretic peptide biomarkers excludepitesence
of HF, and higher values have reasonably high ipesitredictive value to diagnose HF, cliniciansiddde
aware that elevated plasma levels for both natitupeptides have been associated with a wide tyaofe

6.3.3. Biomarkers for Prognosis or Added Risk Stratification: Recommendations

Biomarkers: Recommendations for Prognosis

Recommendations

LOE

Comment/Rationale

Measurement of BNP or NT-proBNP is useful for
establishing prognosis or disease severity in chran
HF (16, 87-92).

2013 recommendatic
remains current.

Measurement of baseline levels of natriuretic
peptide biomarkers and/or cardiac troponin on
admission to the hospital is useful to establish a
prognosis in acutely decompensated HF (27, 93-10(

See Online Data
Supplements A and B.

MODIFIED : Current
recommendation
emphasizes that it is

yadmission levels of

natriuretic peptide
biomarkers that are usefu

Higher level: of natriuretic peptide biomarke on admissiorare usually associated with greater risk for chih
outcomes, including all-cause and cardiovasculatatity, morbidity, and composite outcomes, acrdifferent
time intervals in patients with decompensated HF, 27, 29, 93-101). Similarly, abnormal levels im€alating
cardiac troponin are commonly found in patientdwaitute decompensated HF, often without obvious
myocardial ischemia or underlying coronary artagedse (CAD), and this is associated with worgecall
outcomes and higher risk of death (95, 99, 102).103

Studies have demonstrated incremental prognodhie vd these biomarkers to standard approaches of
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cardiovascular disease risk assessr(28, 95). However there were differenss in the risk prediction model
assay cutpoints, and lengths of follow-up (29) tlkemmore, not all patients may need biomarker nreasent
for prognostication, especially if they already éadvanced HF with established poor prognosis i@igiently
elevated levels of biomarkers in former settingseréfore, assays of natriuretic peptide biomarfars
incremental prognostication should not precludedgdimical judgment; an individualized approachketxh
patient is paramount.

During a HF hospitalization, a predischarge NEW: Current
lla B-NR natriuretic peptide level can be useful to establisa | recommendation reflects
postdischarge prognosis (93, 96, 104-113). new observational studies.

See Online Data

Supplements A and B.
Predischargenatriuretic peptide biomarke¢levels and the relative change in levels duringphiaktreatment ar
strong predictors of the risk of death or hospialdmission for HF (93, 96, 104-113). Several switiave
suggested that predischarge natriuretic peptidadniker levels had higher reclassification and disication
value than clinical variables in predicting outcan(@6, 106, 108-111). Patients with higher predisgé levels
and patients who do not have a decrease in natcipeptide biomarker levels during hospitalizati@ve worse
outcomes (96, 106, 108-111). Although observationaktrospective studies have suggested thatpsitidth
natriuretic peptide biomarker reduction had bettgcomes than those without any changes or witlradrker
rise (93, 107, 112, 113), targeting a certain thokel value, or relative change in these biomaléeels during
hospitalization may not be practical or safe fagrg\patient and has not been tested in a prospdetige-scale
trial. Clinical assessment and adherence to GDMTishbe the emphasis, and the prognostic value of a
predischarge value or relative changes does ndyithe necessity for serial and repeated biomarker
measurements during hospitalization.
In patients with chronic HF, measurement of other | MODIFIED : 2013
I1b B-NR  clinically available tests, such as biomarkers of recommendations have

myocardial injury or fibrosis, may be considered fo | been combined into
See Online Data additive risk stratification (27, 95, 98, 99, 103114- | prognosis section,

Supplements A and B. 119). resulting in LOE change
from A to B-NR.

Biomarkers of myocardial fibros (e.g., soluble ST2 receptor, gale-3, higr-sensitivity cardiac tropon, and
others) are predictive of hospitalization and déatbatients with HF and also are additive to nagtic peptide
biomarker levels in their prognostic value (1179-126). A combination of biomarkers may ultimatphpve to
be more informative than single biomarkers (127).
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Figure 1. Biomarkers Indications for Use

( )

ACC/AHA
| Stage A/B HF [ ACC/AHA Stage C/D HF J

>
Ambulatory pts _
At risk for HF [with new-onsetINYHA class II-IV] [Acute dyspneaI lospitdized ]

to ED for ADHF
dyspnea

ACC/AHA Acute/Hospitalized HF

J

e ol = e e .
BNP or
(COR lla)
( Predischarge )
i BNP or
Prognosis or 3
added risk NT-proBNP
stratification COR lla
- (T,
[ Other blomarkers] Other biomarkers
| of myocardial | of myocardial
" injury or fibrosis* injury or fibrosis*
(COR llb) (COR llb)

|

Colors correspond to COR in Table 1.

*Other biomarkers of injury or fibrosis include sdeit$T2 receptor, galectin-3, ahijh-sensitivity troponin

ACC indicates American College of Cardiology; AHAmerican Heart Association; ADHF, acute decompestsat
heart failure; BNP, B-type natriuretic peptide; CARass of Recommendation; ED, emergency departriént
heart failure; NT-proBNP, N-terminal pro-B-type riatetic peptide; NYHA, New York Heart Associaticemd pts,
patients.

7. Treatment of Stages Ato D

7.3. Stage C

7.3.2. Pharmacological Treatment for Stage C HF With Reduced Ejection Fraction:
Recommendations
(See Figure 2 and Table 3).

14



Yancy, et. al.

2017 ACC/AHA/HFSA Heart Failure Focused Update

7.3.2.10. Renin-Angiotensin System Inhibition With Angiotensin-Converting Enzyme Inhibitor
or Angiotensin Receptor Blocker or ARNI: Recommendations

Recommendations for Renin-Angiotensin System Inhikion With ACE Inhibitor or ARB or ARNI

COR LOE

Recommendations Comment/Rationale
The clinical strategy of nhibition of the renin- NEW: New clinical
angiotensin system with ACE inhibitors(Level of trial data prompted
Evidence: A) (128-133), OR ARBgLeve of clarification and
Evidence: A) (134-137),_OR ARNI(Level of important updates.

Evidence: B-R) (138) in conjunction with evidence-
based beta blockers (9, 139, 140), and aldosterone
antagonists in selected patients (141, 142), is
recommended for patients with chronic HFEF to
reduce morbidity and mortality.

See Online Data
Supplements 1, 2,
18-20.

Angiotensit-converting enzymeACE) inhibitors reducemorbidity ant
mortality in heart failure with reduced ejectioadtion (HFEF). Randomized
controlled trials (RCTSs) clearly establish the Hagaef ACE inhibition in
patients with mild, moderate, or severe symptomdffnd in patients with or
without coronary artery disease (128-133). ACEbitbis can produce
angioedema and should be given with caution teptiwith low systemic
blood pressures, renal insufficiency, or elevatrdmm potassium. ACE
inhibitors also inhibit kininase and increase levafl bradykinin, which can
induce cough but also may contribute to their biefgfeffect through
vasodilation.

Angiotensin receptor blockers (ARBs) were developét the rationale
that angiotensin Il production continues in thesprece of ACE inhibition,
driven through alternative enzyme pathways. ARBsa@kainhibit kininase and
are associated with a much lower incidence of carghangioedema than AG
inhibitors; but like ACE inhibitors, ARBs should lgéven with caution to
patients with low systemic blood pressure, renslifficiency, or elevated
serum potassium. Long-term therapy with ARBs predutemodynamic,
neurohormonal, and clinical effects consistent whibse expected after
interference with the renin-angiotensin system gk been shown in RCTs
(134-137) to reduce morbidity and mortality, esplgiin ACE inhibitor—
intolerant patients.

In ARNI, an ARB is combined with an inhibitor of prélysin, an enzyme
that degrades natriuretic peptides, bradykiningadmedullin, and other
vasoactive peptides. In an RCT that compared thedpproved ARNI,
valsartan/sacubitril, with enalapril in symptomaaatients with HFEF
tolerating an adequate dose of either ACE inhilwtoARB, the ARNI reduced
the composite endpoint of cardiovascular deathehbspitalization
significantly, by 20% (138). The benefit was ses@a similar extent for both
death and HF hospitalization and was consisteasagubgroups. The use of
ARNI is associated with the risk of hypotension amoal insufficiency and
may lead to angioedema, as well.
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The use of ACE inhibitors is beneficial for 2013 recormendatior
patients with prior or current symptoms of repeated for clarity in
chronic HFrEF to reduce morbidity and mortality | this section.
(128-133, 143).
ACE inhibitors have been shown in large RCTs taicedmorbidity anc
mortality in patients with HFEF with mild, moderate, or severe symptoms of
HF, with or without coronary artery disease (1281 ®ata suggest that there
are no differences among available ACE inhibitartheir effects on symptoms
or survival (143). ACE inhibitors should be starsgdow doses and titrated
upward to doses shown to reduce the risk of caadiomar events in clinical
trials. ACE inhibitors can produce angioedema dralikl be given with
caution to patients with low systemic blood pressurenal insufficiency, or
elevated serum potassium (>5.0 mEg/L). Angioedetcars in <1% of
See Online Data | patients who take an ACE inhibitor, but it occursrenfrequently in blacks and
Supplement 18. | women (144). Patients should not be given ACE iitdii if they are pregnant
or plan to become pregnant. ACE inhibitors alséhiittkininase and increase
levels of bradykinin, which can induce cough inta20% of patients but also
may contribute to beneficial vasodilation. If masindoses are not tolerated,
intermediate doses should be tried; abrupt withdtafvACE inhibition can
lead to clinical deterioration and should be avdide

Although the use of an ARNI in lieu of an ACE inhils for HFEF has
been found to be superidor those patients for whom ARNI is not appropriate
continued use of an ACE inhibitor for all classé$16rEF remains strongly
advised
The use of ARBs to reduce morbidity and mortality | 2013

is recommended in patients with prior or current recommendation
symptoms of chronic HREF who are intolerant to repeated for clarity
ACE inhibitors because of cough or angioedema in this section.

(134-137, 145, 146).
ARBs have been shown to reduce mortality and Hipitedizatiors in patients
with HFrEF in large RCTs (134-137). Long-term therapy WifRBs in patients
with HFrEF produces hemodynamic, neurohormonal, and clieftects
consistent with those expected after interferenitie thve renin-angiotensin
system (145, 146). Unlike ACE inhibitors, ARBs dat imhibit kininase and are
associated with a much lower incidence of coughagioedema, although

See Online Data | kininase inhibition by ACE inhibitors may producerteficial vasodilatory
Supplements 2 and| effects.

19. Patients intolerant to ACE inhibitors because afgloor angioedema
should be started on ARBSs; patients already toleyatRBs for other
indications may be continued on ARBs if they subsedy develop HF. ARBS
should be started at low doses and titrated upweitd,an attempt to use doses
shown to reduce the risk of cardiovascular eventdimical trials. ARBs should
be given with caution to patients with low systeiicod pressure, renal
insufficiency, or elevated serum potassium (>5.@mfE Although ARBs are
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alternatives for patients with AC inhibitor-induced angioedema, cautiis
advised because some patients have also develogesdema with ARBS.

Head-to-head comparisons of an ARB versus ARNHBrdo not exist.
For those patients for whom an ACE inhibitor or ARNinappropriate, use of
an ARB remains advised.

ARNI: B-R

NEW: New clinical
trial data necessitate

In patients with chronic symptomatic HFrEF

NYHA class Il or Ill who tolerate an ACE inhibitor
or ARB, replacement by an ARNI is recommended
to further reduce morbidity and mortality (138).

this recommendation|

See Online Data
Supplements 1 and
18.

Benefits ofACE inhibitors with regard ti decreaing HF progression
hospitalizations, and mortality rate have been showansistently for patients
across the clinical spectrum, from asymptomatieeieerely symptomatic HF.
Similar benefits have been shown for ARBs in pofotes with mild-to-
moderate HF who are unable to tolerate ACE inhibittn patients with mild-
to-moderate HF (characterized by either 1) mildévated natriuretic peptide
levels, BNP [B-type natriuretic peptide] >150 pg/mi.NT-proBNP [N-
terminal pro-B-type natriuretic peptide$00 pg/mL; or 2) BNBP-100 pg/mL or
NT-proBNP>400 pg/mL with a prior hospitalization in the prdoey 12
months) who were able to tolerate both a targe¢ dbenalapril (10 mg twice
daily) and then subsequently an ARNI (valsartan/sadl; 200 mg twice daily,
with the ARB component equivalent to valsartan @), hospitalizations and
mortality were significantly decreased with thesaatan/sacubitril compound
compared with enalapril. The target dose of the A@tibitor was consistent
with that known to improve outcomes in previoudiarark clinical trials (129)
This ARNI has been approved for patients with symptic HREF and is
intended to be substituted for ACE inhibitors orBdR HF effects and potentis
off-target effects may be complex with inhibitiohtbe neprilysin enzyme,
which has multiple biological targets. Use of anMRs associated with
hypotension and a low-frequency incidence of ardgo®a. To facilitate
initiation and titration, the approved ARNI is aledile in 3 doses that include
dose that was not tested in the HF trial; the taglgee used in the trial was
97/103 mg twice daily (147). Clinical experiencdlwiovide further
information about the optimal titration and tolatiép of ARNI, particularly
with regard to blood pressure, adjustment of contrHF medications, and
the rare complication of angioedema (14).

1

B-R

NEW: Available
evidence
demonstrates a
potential signal of
harm for a
concomitant use of
ACE inhibitors and

ARNI should not be administered concomitantly
with ACE inhibitors or within 36 hours of the last
dose of an ACE inhibitor (148, 149).

ARNI.
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See Online Data
Supplement 3.

Oral neprilysin inhibitors, used in combination lvACE inhibitors can lead 1
angioedema and concomitant use is contraindicatédlaould be avoided. A
medication that represented both a neprilysin itdriand an ACE inhibitor,
omapatrilat, was studied in both hypertension aRdbiit its development wasg
terminated because of an unacceptable incidenaagibedema (148, 149) an
associated significant morbidity. This adversedtffeas thought to occur
because both ACE and neprilysin break down bradykimhich directly or
indirectly can cause angioedema (149, 150). An ABtidluld not be
administered within 36 hours of switching from oran ACE inhibitor.

[oN

- C-EO

ARNI should not be administered to patients with ¢ | NEW: New clinical
history of angioedema. trial data.

N/A

Omapatrilat, a neprilysin inhibitor (as well asAGE inhibitor anc
aminopeptidase P inhibitor), was associated whigher frequency of
angioedema than that seen with enalapril in an BQ¥atients with HFEF
(148). In a very large RCT of hypertensive paticatsapatrilat was associate
with a 3-fold increased risk of angioedema as caatbwith enalapril (149).
Blacks and smokers were patrticularly at risk. Tl lincidence of angioedem
ultimately led to cessation of the clinical devetmmt of omapatrilat (151,
152). In light of these observations, angioedems avaexclusion criterion in
the first large trial assessing ARNI therapy inigratls with hypertension (153)
and then in the large trial that demonstrated cdinbenefit of ARNI therapy in
HFrEF (138). ARNI therapy should not be administeregatients with a
history of angioedema because of the concernttiaall increase the risk of a

recurrence of angioedema.

7.3.2.11. Ivabradine: Recommendation

Recommendation for Ivabradine

COR LOE Recommendation Comment/Rationale
Ivabradine can be beneficial to reduce HF NEW: New clinical trial
hospitalization for patients with symptomatic data.

(NYHA class lI-lll) stable chronic HF rEF
lla B-R (LVEF <35%) who are receiving GDEM*,

including a beta blocker at maximum tolerated
dose, and who are in sinus rhythm with a heart
rate of 70 bpm or greater at rest (154-157).

See Online Data
Supplement 4.

Ivabradine is a new therapeutic agthal selectively inhibits thi; current in
the sinoatrial node, providing heart rate reducti@ne RCT demonstrated the
efficacy of ivabradine in reducing the compositdpmoint of cardiovascular
death or HF hospitalization (155). The benefitwafliradine was driven by a
reduction in HF hospitalization. The study inclugedients with HFEF
(NYHA class II-1V, albeit with only a modest repeggation of NYHA class IV
HF) and left ventricular ejection fraction (LVEE}5%, in sinus rhythm with &
resting heart rate of70 beats per minute. Patients enrolled includedalls
number with paroxysmal atrial fibrillation (<40% tbfe time) but otherwise in
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sinus rhythm and a small number experiencing veultai pacing but with
predominant sinus rhythm. Those with a myocardiariction within the
preceding 2 months were excluded. Patients enrbeldbeen hospitalized for
HF in the preceding 12 months and were on stablEM&Dfor 4 weeks before
initiation of ivabradine therapy. The target oftivadine is heart rate slowing
(the presumed benefit of action), but only 25% atignts studied were on
optimal doses of beta-blocker therapy (9, 139, 188). Given the well-provel
mortality benefits of beta-blocker therapy, itngportant to initiate and up
titrate these agents to target doses, as tolefatéoke assessing the resting
heart rate for consideration of ivabradine initati{155).

*In other parts of the document, the term “GDMT'sH#een used to denote guideline-directed manageanent
therapy. In this recommendation, however, the tSIAEM” has been used to denote this same conceptdar to
reflect the original wording of the recommendatibat initially appeared in the “2016 ACC/AHA/HFSA&used
Update on New Pharmacological Therapy for HeatuFei An Update of the 2013 ACCF/AHA Guideline the
Management of Heart Failure” (10).
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Figure 2. Treatment of HREF Stage C and D

Step 1 Step 3 Step 5
Establish Dx of HFrEF; _ Step2 ) Implement indicated GDMT. Step 4 Consider
! Consider the followin i Reassess
assess volume; I owing Choices are not mutually additional
initiate GDMT patient scenarios exclusive, and no order is symptoms therapy
inferred
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Symptoms (COR Iia)
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("NYHA class II-lll, NSR, )
heart rate 270 bpm on Ivabradine
| maximally tolerated dose (COR lla)
_ beta blocker Y,

( Continue GDMT with serial reassessment & optimized dosing/adherence )

Colors correspond to COR in Table 1. For all mddivarapies, dosing should be optimized and sagaéssment
exercised.

*See text for important treatment directions.

tHydral-Nitrates green box: The combination of ISEIMD with ARNI has not been robustly tested. BPp@sse
should be carefully monitored.

1See 2013 HF guideline (9).

§Participation in investigational studies is alppm@priate for stage C, NYHA class Il and IIl HF.

ACEI indicates angiotensin-converting enzymehitbr; ARB, angiotensin receptor-blocker; ARNI,giotensin
receptor-neprilysin inhibitor; BP, blood pressuspm, beats per minute; C/I, contraindication; CGRss of
Recommendation; CrCl, creatinine clearance; CRTédbdiac resynchronization therapy—device; DX, diesis)
GDMT, guideline-directed management and therapy; i¢fart failure; HFEF, heart failure with reduced ejection
fraction; ICD, implantable cardioverter-defibrikket ISDN/HYD, isosorbide dinitrate hydral-nitraté&t,
potassium; LBBB, left bundle-branch block; LVADftleentricular assist device; LVEF, left ventricukgection
fraction; MI, myocardial infarction; NSR, normahsis rhythm; and NYHA, New York Heart Association.
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Table 3. Drugs Commonly Used for HFEF (Stage C HF)

Mean Doses Achieved in

References

Drug Initial Daily Dose(s) Maximum Doses(s) Clinical Trials

ACE inhibitors
Captopril 6.25 mg TID 50 mg TID 122.7 mg QD (158)
Enalapril 2.5 mg BID 10-20 mg BID 16.6 mg QD (129)
Fosinopril 5-10 mg QD 40 mg QD N/A
Lisinopril 2.5-5mg QD 20-40 mg QD 32.5-35.0 mg QD (130)
Perindopril 2mg QD 8-16 mg QD N/A
Quinapril 5 mg BID 20 mg BID N/A
Ramipril 1.25-2.5 mg QD 10 mg QD N/A
Trandolapril 1 mg QD 4 mg QD N/A
ARBs
Candesartan 4-8 mg QD 32mg QD 24 mg QD (137)
Losartan 25-50 mg QD 50-150 mg QD 129 mg QD (136)
Valsartan 20-40 mg BID 160 mg BID 254 mg QD (134)
ARNI

49/51 mg BID _ (138)
Sacubitril/ (sz(at%lél?grillvr?:argzn) (S:Zlﬁ]l;?[ﬁllrcglfa:r?an) targe3t7d50rsneg: 24%6 mg,
valsartan initiggle d a¥ 49/51 mg OR

24/26 mg BID) 97/103 mg BID
I+ channel inhibitor
Ivabradine 5 mg BID 7.5 mg BID %immgg%%(gtzfy‘;) (155-157)
Aldosterone antagonists
Spironolactone 12.5-25 mg QD 25 mg QD or BID 26Qiy (142)
Eplerenone 25 mg QD 50 mg QD 42.6 mg QD (159)
Beta blockers
Bisoprolol 1.25 mg QD 10 mg QD 8.6 mg QD (160)
Carvedilol 3.125 mg BID 50 mg BID 37mg QD (161)
Carvedilol CR 10 mg QD 80 mg QD N/A
Metoprolol (139)
succinate
extended releasp  12.5-25 mg QD 200 mg QD 159 mg QD
(metoprolol
CR/XL)

I sosorbide dinitrate and hydralazine

20 mg isosorbide

40 mg isosorbide

(162)

Fixed-dose S s 90 mg isosorbide dinitrate

T dinitrate / 37.5 m dinitrate / 75 m X
combination hydralazine TIDg hydralazine TlléJ ~175 mg hydralazine QD
Isosorbide 20-30 mg 40 mg isosorbide (163)
dinitrate and isosorbide dinitrate / dinitrate TID with N/A
hydralazine 25-50 mg hydralazine| 100 mg hydralazine TID

TID or QD

Modified (Table 15) from the 2013 HF guideline (9).
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ACE indicates angiotensin-converting enzyme; ARRBjiatensin receptor blocker; ARNI, angiotensin pgoe-
neprilysin inhibitor; BID, twice daily; CR, contield release; CR/XL, controlled release/extendeebsd; HF, heart
failure; HFEF, heart failure with reduced ejection fractiodANnot applicable; QD, once daily; and TID, 3 tisne
daily.

7.3.3. Pharmacological Treatment for Stage C HFpEF. Recommendations

Recommendations for Stage C HpPEF

COR LOE Recommendations Comment/Rationale
Systolic and diastolic blood pressure should be 201: reccmmendatior
B controlled in patients with HFpEF in accordance remains current.
with published clinical practice guidelines to preent
morbidity (164, 165).
Diuretics should be used for relief of symptoms due | 201 recommendatio
C to volume overload in patients with HRpEF. remains current.
Coronary revascularization is reasonable in patierg | 201: recommendatio
with CAD in whom symptoms (angina) or remains current.
lla C demonstrable myocardial ischemia is judged to be
having an adverse effect on symptomatic HfEF
despite GDMT.
Management of AF according to published clinical | 2012 recommendatio
lla C practice guidelines in patients with HPEF is remai_ns current
reasonable to improve symptomatic HF. (Section 9.1 in the 2013
HF guideline).
The use of beta-blocking agents, ACE inhibitors, 201: recommendatio
lla C and ARBs in patients with hypertension is remains current.
reasonable to control blood pressure in patients wh
HFpEF.
In appropriately selectedpatients with HFpEF (with | NEW: Current
Iib B-R EF >45%, elevated BNP levels or HF admission recommendation reflects
within 1 year, estimated glomerular filtration rate new RCT data.
See Online Data >30 mL/min, creatinine <2.5 mg/dL, po_tassiu_m <5.0
Supplement C. mEq/_L), aldosterone receptor antagonists might be
considered to decrease hospitalizations (83, 166,
167).

Mechanistii studies have suggested tmineralocorticoid receptor antagon can improve measures
diastolic function in patients with HIEF, possibly by a similar effect on remodeling (888).

The TOPCAT (Treatment of Preserved Cardiac Fundtieart Failure With an Aldosterone Antagonist)
trial (166) investigated the effects of spironotenet on a combined endpoint of death, aborted cadiath,
and HF hospitalization in patients with piE~. A small reduction (HR=0.89) in this compositelpoint did not
reach statistical significance, although HF hodigiition was reduced (HR=0.83); known side effafts
hyperkalemia and rising creatinine were seen momngneonly in the treatment group (166). An unusuabamh
of regional variation was seen in this trial, pramg@ a post-hoc analysis (167) that showed thasraf the
primary endpoint were 4-fold lower in Russia/Geartjian in North America and South America (the
Americas). Rates in the Americas were comparabilease in other HBEF trials (169, 170). The post-hoc
analysis showed efficacy in the Americas (HR=0@&)not in Russia/Georgia (HR=1.10). Moreover, mga
of the Russia/Georgia population, despite havirenhbe the active treatment arm, had nondetectalbkld of
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the metabolite of spironolactorThese pos-hoc analy€s heve significantlimitations, buttheysuggesthat in
appropriately selected patients with symptomati@ER-(with ejection fraction [EF}45%, elevated BNP level
or HF admission within 1 year, estimated glomertilaation rate >30 mL/min creatinine <2.5 mg/cind
potassium <5.0 mEg/L), particularly in those witevated BNP levels, use of spironolactone might be
considered with close monitoring of potassium amhl function. Confirmatory studies are required.

With regard to the use of mineralocorticoid recepitagonists, creatinine should be <2.5 mg/dL émror
<2.0 mg/dL in women (or estimated glomerular fiitva rate >30 mL/min) and potassium should be <5.0
mEq/L. Careful monitoring of potassium, renal fuart and diuretic dosing represents best practicastiation
and during follow-up thereafter to minimize risktofperkalemia and worsening renal function.

b B The use of ARBs might be considered to decrea 201z _recommendatio
hospitalizations for patients with HFpEF (169). remains current.
Routine use of nitrates or phosphodiesterase-5 NEW: Current
B-R inhibitors to increase activity or QoL in patients recommendation reflects
X with HF pEF is ineffective (171, 172). new data from RCTSs.
See Online Data
Supplement C.

Nitrate therap can reduce pulmonary congestion and improve exetolsrance in patients with IrEF.
However, the NEAT-HPEF (Nitrate's Effect on Activity Tolerance in Hedtailure With Preserved Ejection
Fraction) trial (171) randomized 110 patients vizih>50% on stable HF therapy, not including nitratesl a
with activity limited by dyspnea, fatigue, or chesin, to either isosorbide mononitrate or placahd found no
beneficial effects on activity levels, QoL, exeectslerance, or NT-proBNP levels. On the basidisf trial,
routine use of nitrates in patients with i is not recommended. This recommendation doeappdy to
patients with HBEF and symptomatic CAD for whom nitrates may previgmptomatic relief.
Phosphodiesterase-5 inhibition augments the rakide system by upregulating cGMP activity. The REL
(Phosphodiesterase-5 Inhibition to Improve Clinf8tdtus and Exercise Capacity in Heart Failure with
Preserved Ejection Fraction) trial (172) randomi2&@ patients with EE50% on stable HF therapy and with
reduced exercise tolerance (peak obsernved60% of predicted) to phosphodiesterase-5 inhiitiith
sildenafil or placebo. This study did not show ioy@ment in oxygen consumption or exercise tolerance

Routine use of nutritional supplements is not 201% recommendatio
C recommended for patients with HFpEF. remains current.

9. Important Comorbidities in HF

9.2. Anemia;: Recommendations

Recommendations for Anemia

COR LOE Recommendations Comment/Rationale
b B-R In patients with NYHA class Il and lll HF and iron NEW: New evidenci
deficiency (ferritin <100 ng/mL or 100 to 300 ng/mL | consistent with
See Online Data if transferrin saturation is <20%), intravenous iron | therapeutic benefit.
Supplement D. replacement might be reasonable to improve
functional status and QoL(173, 174).

Routine baselinrassessme of all patient: with HF include: ar evaluatiol for anemii in additior to othe
baseline laboratory measurements. Anemia is inakpely associated with HF disease severity, amd iro

23



Yancy, et. al.
2017 ACC/AHA/HFSA Heart Failure Focused Update

deficiency appear to be uniquely associate with reducer exercis: capacity Wher iron deficiency is diagnose
and after full evaluation for cause, intravenoysiaton of iron, especially in the setting of comitant hepcidin
deficiency in HF, may improve exercise capacity @ud.. Studies examining correction of iron defiagmin

HF have demonstrated improvement in surrogate entdpsuch as QoL, NT-proBNP, and LVEF; however,
controlled trials have been underpowered to deeshictions in hard clinical endpoints. The FAIR-Herric
Carboxymaltose Assessment in Patients With Irondiefcy and Chronic Heart Failure) trial (173)
demonstrated improvements in NYHA class and funeticapacity over a short-term exposure. The
CONFIRM-HF (Ferric Carboxymaltose Evaluation onfBenance in Patients With Iron Deficiency in
Combination with Chronic Heart Failure) trial (174¢luded a larger cohort of patients (n=304) and
demonstrated improvements in 6-minute walk teshea-analysis of 5 prospective controlled studied (
patients) evaluated the effect of intravenous oorleaths, hospitalizations, and other eventstienta with HF
and iron deficiency (175). Patients receiving imgraous iron experienced limited but statisticalgngficant
improvements in functional capacity and LVEF butraduction in mortality rate. The FAIR-HF 2 trial i
underway to further address the potential benéfittoavenous iron in HF associated with iron dificy.
Therefore, a strong recommendation for intraveniaursrepletion must await the results of an appeaiply
powered trial on morbidity and mortality. Thereais uncertain evidence base for oral iron replatidhe setting
of anemia associated with HF.

In patients with HF and anemia erythropoietin - NEW: Curren
B-R stimulating agents should not be used to improve | recommendation reflects

X morbidity and mortality (176). new evidence
See Online Data demonstrating absence @
Supplement D. therapeutic benefit.

Smal studie: evaluatin(the treatmer of anemii in patient: with HF have suggeste a trenc towarc improvemer
in functional capacity and reduction in hospitdii@a with the use of erythropoietin-stimulating atge(177-
182), but results have varied (183) and have hiegtetl because of sample size. Although a metayaisabf 11
RCTs (n=794) comparing erythropoietin-stimulatimgiats to control in patients with HF demonstrated
significant improvements in 6-minute walk, exeraiggation, peak ¥,, NYHA functional status, EF, BNP, HRF
related hospitalizations, and QoL (184), in the SMMNA-HeFT (Study of Anemia in Heart Failure) tri@l83),
darbepoetin alfa was not associated with significtinical benefits. In the largest RCT to date Z1278),
correction of anemia with darbopoetin alfa did restult in benefit and resulted in a significantrease in the
risk of thromboembolic events and a nonsignifidantease in fatal and nonfatal strokes, suppoftimdings
from other trials (176, 185-188). In summary, tlrergyest evidence on erythropoietin-stimulatingrageerapy
in HF suggests lack of benefit and increased adwersnts. Therefore, erythropoietin-stimulatingragleerapy
cannot be recommended in patients with HF and anemi

9.5. Hypertension(New Section)

9.5.1. Treating Hypertension to Reduce the Incidence of HF: Recommendation

Recommendation for Prevention

COR LOE Recommendations Comment/Rationale

In patients at increased risk, stage A HF, the optial | NEW: Recommendatio
blood pressure in those with hypertension should be reflects new RCT data.
less than 130/80 mm Hg (189-193).

I B-R

See Online Data
Supplements E and F.
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A large RCT demonstrated that in those with incedasardiovascular ri: (defined asage>7¢5 year:, establishe:
vascular disease, chronic renal disease, or a Rglnam Risk Score >15%), control of blood pressoir goal
systolic pressure of <120 mm Hg, as determineddgdopressure assessment as per research prat@sol,
associated with a significant reduction in thedecice of HF (191) and an overall decrease in caadmular
death. Blood pressure measurements as generadly tiakhe office setting are typically 5 to 10 mmg kigher
than research measurements; thus, the goal of 80 3@h Hg is an approximation of the target bloogspure
in conventional practicd.argeting a significant reduction in systolic blopessure in those at increased risk
for cardiovascular disease is a novel strategyrevpnt HF.

9.5.2. Treating Hypertension in Stage C HFrEF: Recommendation

Recommendation for Hypertension in Stage C HFEF
COR LOE Recommendation Comment/Rationale

Patients with HFrEF and hypertension should be NEW: Recommendatio
' C-EO prescribed GDMT titrated to attain systolic blood has been adapted from

pressure less than 130 mm Hg (191). recent clinical trial data
See Online Data but not specifically tested
Supplements E and F. per se in a randomized

trial of patients with HF.

Clinical trials evaluating goal blood pressure m&thn and optimal bloopressur-lowering agents in the settii
of HFrEF and concomitant hypertension have not been dtmgever, it is apparent that in those patients at
higher risk, blood pressure lowering is associatithl fewer adverse cardiovascular events. GDMTHBrEF
with agents known to lower blood pressure shoultsitter a goal blood pressure reduction consistéhtav
threshold now associated with improved clinicalcoates but not yet proven by RCTs in a populatich WiF.

9.5.3. Treating Hypertension in Stage C HFpEF: Recommendation

Recommendation forHypertension in Stage CHFpEF
COR LOE Recommendation Comment/Rationale

Patients with HFpEF and persistent hypertension NEW: Newtarge goal
' C-LD after management of volume overload should be blood pressure based on
prescribed GDMT titrated to attain systolic blood updated interpretation of

See Online Data  pressure less than 130 mm Hg (167, 169, 170, 194-| recent clinical trial data.
Supplements E and F. 199).

The use of nitrates in the setting of pEF is associated with a signal of harm, in most situatior, should be
avoided. For many common antihypertensive agemtijding alpha blockers, beta blockers, and calcium
channel blockers, there are limited data to guigechoice of antihypertensive therapy in the sgitihHFpEF
(172). Nevertheless, RAAS inhibition with ACE inhidr, ARB (especially mineralocorticoid receptor
antagonists), and possibly ARNI would representpttederred choice. A shared decision-making digounssith
the patient influenced by physician judgment shalilde the ultimate choice of antihypertensive dagen
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9.6. Sleep Disordered Breathing: Recommendations
(Moved from Section 7.3.1.4, Treatment of SleeprDés in the 2013 HF guideline.)

Recommendations for Treatment of Sleep Disorders

See Online Data
Supplement G.

COR LOE Recommendations Comment/Rationale
In patients with NYHA class IHIV HF and suspicion | NEW: Recommendatio
lla C-LD of sleep disordered breathing or excessive daytime | reflectsclinical necessity

sleepiness, a formal sleep assessment is reasonabl
(200, 201).

e to distinguish obstructive
versus central sleep apnea.

Sleep disorders are common in patients with HRuélysof adults with chronic HF treated with evide-basec
therapies found that 61% had either central orrabstve sleep apnea (202). It is clinically impoit#o
distinguish obstructive sleep apnea from cente@slapnea, given the different responses to treatidaptive
servo-ventilation for central sleep apnea is assediwith harm (203). Continuous positive airwaggsure
(CPAP) for obstructive sleep apnea improves slegtity, reduces the apnea-hypopnea index, and wegro
nocturnal oxygenation (200, 201).

I1b B-R

See Online Data
Supplement G.

In patients with cardiovascular disease and
obstructive sleep apnea, CPAP may be reasonable
improve sleep quality and daytime sleepiness (204).

NEW: New date
tademonstrate the limited
scope of benefit expected
from CPAP for
obstructive sleep apnea.

In patients with sleep apr, a trial evaluated the impact of CPAP with usual thereersu: usual therapy alor
on subsequent cardiovascular events, including29g)(In this RCT of >2,700 patients, there was no ewieen
of benefit on cardiovascular events at a meanvisllp of 3.7 years for CPAP plus usual care compuaiitd
usual care alone. Improvements in sleep qualitgweteworthy and represented the primary indicétion
initiating CPAP treatment (204). However, in patsewith atrial fibrillation (AF) (a frequent comddity noted
with HF), the use of CPAP for obstructive sleepespwas helpful. In a trial of 10,132 patients Wik and
obstructive sleep apnea, patients on CPAP treatwenat less likely to progress to more permanemh$oof AF
than were patients without CPAP (205).

See Online Data

Supplement G.

In patients with NYHA class II-IV HF rEF and
central sleep apnea, adaptive servo-ventilation
causes harm (203).

NEW: New date
demonstrate a signal of
harm when adaptive
servo-ventilation is used
for central sleep apnea.

Mortality rate(all cause and cardiovascular) was higher with adapt@vec-ventilation plusGDMT than with

GDMT alone in a single RCT to test the additiormad&ptive servo-ventilatior$ hours/night, 7 days/week) to
GDMT in patients with HFEF and central sleep apnea (208xsimilar risk has been seen in another trial, and
third trial of adaptive servo-ventilation in certsteep apnea and HF was aborted because of etoica¢rns.
The weight of evidence does not support the uselaptive servo-ventilation for central sleep apngdFrEF.
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Appendix 3. Abbreviations

ACE = angiotensin-converting enzyme

ARB = angiotensin-receptor blocker

ARNI = angiotensin receptor—neprilysin inhibitor
BNP = B-type natriuretic peptide

BP = blood pressure

COR = Class of Recommendation

CPAP = continuous positive airway pressure

EF = ejection fraction

GDMT = guideline-directed management and therapy
HFpEF = heart failure with preserved ejection fraction
HFrEF = heart failure with reduced ejection fraction
LOE = Level of Evidence

LVEF = left ventricular ejection fraction

NT-proBNP = N-terminal pro-B-type natriuretic pefjsi
QoL = quality of life

RCT = randomized controlled trial
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