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Preamble

Incorporation of new study results, medicationsjevices that merit modification of existing cliaic
practice guideline recommendations, or the addifomew recommendations, is critical to ensurirgf th
guidelines reflect current knowledge, availablatngent options, and optimum medical care. To keep
pace with evolving evidence, the American Collefj€ardiology (ACC)/American Heart Association
(AHA) Task Force on Clinical Practice Guideline3gsk Force”) has issued this focused update to
reassess guideline recommendations on the bassaritly published study data. This update has been
subject to rigorous, multilevel review and approwihilar to the full guidelines. For specific famd
update criteria and additional methodological detplease see the ACC/AHA guideline methodology
manual (1).

Modernization—Processelave evolved over time in response to publishedrtsfrom the Institute of
Medicine (2, 3) and ACC/AHA mandates (4-7), leadiog@doption of a “knowledge byte” format. This
process entails delineation of a recommendationeadthg a specific clinical question, followed by
concise text (ideally <250 words) and hyperlinkedupportive evidence. This approach better
accommodates time constraints on busy cliniciawlitates easier access to recommendations via
electronic search engines and other evolving tdolggpand supports the evolution of guidelines as
“living documents” that can be dynamically updasscheeded.

Guideline-Directed Evaluation and Management—Fhe termguideline-directed evaluation and
managemenfGDEM) refers to care defined mainly by ACC/AHAaSE | recommendations. For these
and all recommended drug treatment regimens, #aereshould confirm dosage with product insert
material and carefully evaluate for contraindicasi@nd interactions. Recommendations are limited to
treatments, drugs, and devices approved for clin®ain the United States.

Class of Recommendation and Level of EvidenceFhe Class of Recommendation (COR) and Level of
Evidence (LOE) are derived independently of eatleroaccording to established criteria. The COR
indicates the strength of recommendation, enconmgatise estimated magnitude and certainty of benefi
of a clinical action in proportion to risk. The LO&tes the quality of scientific evidence suppartine
intervention on the basis of the type, quantity aansistency of data from clinical trials and othe
sources (Table 1). Recommendations in this focupddte reflect the new 2015 COR/LOE system, in
which LOE B and C are subcategorized for the pwmdsncreased granularity (1, 5, 8).

Relationships With Industry and Other Entities—The ACC and AHA exclusively sponsor the work of
guideline writing committees without commercial pagt, and members volunteer time for this activity.
Selected organizations and professional sociefigsrelated interests and expertise are invited to
participate as partners or collaborators. The Faske makes every effort to avoid actual, potential
perceived conflicts of interest that might arisetigh relationships with industry or other entit{EaVl).

All writing committee members and reviewers areuregf to fully disclose current industry relatioish

or personal interests, beginning 12 months befat@tion of the writing effort. Management of RWI
involves selecting a balanced writing committee aagliires that both the chair and a majority otingi
committee members have no relevant RWI (see Apgehtbr the definition ofelevancg. Members are
restricted with regard to writing or voting on dent to which RWI apply. Members of the writing
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committee who recused themselves from voting atieéted and specific section recusals are noted in
Appendix 1. In addition, for transparency, membemshprehensive disclosure information is availase
an Online Supplement

(http://jaccjacc.acc.org/Clinical_Document/HF FamisUpdate RWI_Table _comprehensive S5.pdf),
and reviewers’ RWI disclosures are included in Agpe 2. Comprehensive disclosure information for
the Task Force is also available at http://www@agguidelines/about-guidelines-and-clinical-
documents/quidelines-and-documents-task-forcesTals& Force strives to avoid bias by selecting
experts from a broad array of backgrounds repreggdifferent geographic regions, genders, etheigit
intellectual perspectives, and scopes of clinictiviies.

Intended Use—&Guidelines provide recommendations applicable t@pts with or at risk of developing
cardiovascular disease. The focus is on medicatipeain the United States, but guidelines deveaddpe
collaboration with other organizations may haveaaber target. Although guidelines may be used to
inform regulatory or payer decisions, the intertbigmprove quality of care and align with patients
interests. The guidelines are reviewed annuallthbyTask Force and are official policy of the AQ@la
AHA. Each guideline is considered current unless wmtil it is updated, revised, or superseded by a
published addendum.

Related Issues—or additional information pertaining to the metblmdyy for grading evidence,
assessment of benefit and harm, shared decisiomgnb&tween the patient and clinician, structure of
evidence tables and summaries, standardized telagintor articulating recommendations,
organizational involvement, peer review, and pebaiegarding periodic assessment and updating of
guideline documents, we encourage readers to dahsuhCC/AHA guideline methodology manual (1).

Jonathan L. Halperin, MD, FACC, FAHA
Chair, ACC/AHA Task Force on Clinical Practice Gelithes
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Introduction

The ACC, the AHA, and the Heart Failure Societyaierica (HFSA) recognize that the introduction of
effective new therapies that potentially affecaae number of patients presents both opporturatiels
challenges. The introduction of an angiotensinptare-neprilysin inhibitor (ARNI) (valsartan/sacutit
and a sinoatrial node modulator (ivabradine), wéygplied judiciously, complements established
pharmacological and device-based therapies andgsepts a milestone in the evolution of care for
patients with heart failure (HF). Accordingly, thveiting committees of the “2016 ACC/AHA/HFSA
Focused Update on New Pharmacological Therapy éart+ailure” and the “2016 ESC Guideline on
the Diagnosis and Treatment of Acute and ChroniarHeailure” concurrently developed
recommendations for the incorporation of theseathies into clinical practice. Working independently
each writing committee surveyed the evidence, atriat similar conclusions, and constructed simidat,
not identical, recommendations. Given the concaréatine respective organizations simultaneously
issued aligned recommendations on the use of timgdreatments to minimize confusion and improve
the care of patients with HF.

Members of the ACC/AHA/HFSA writing committee witht relevant RWI voted on the final
recommendations. These were subjected to exteeealrpview by 25 official, organizational, and
content reviewers before approval by the Task Fanckthe leadership of the ACC, AHA, and HFSA, as
well as endorsement by the International SocietyHeart and Lung Transplantation. The statements
issued by the European Society of Cardiology wgitbmmittee went through a similarly rigorous
process of external review before endorsement dgtlcietal leadership.

No single clinical trial answers all pertinent gtiens, nor can trial results be perfectly repkcht
in clinical practice. Several critical questionmgn unanswered, and further experience in botloiogg
trials and clinical therapeutics may require maeifion of these initial recommendations. On thesbals
the currently available evidence, however, the meoendations that follow reflect our assessmenbef h

best to proceed today.
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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 LEVEL (QUALITY) OF EVIDENCE}

CLASS | (STRONG) Benefit >>> Risk

- B -

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
o |tis reasonable to choose treatment A
over treatment B = Randomized or nonrand observational or registry
studies with limitations of design or execution
L] analyses ! es
= Physiological or mechanistic studies in human subjects

Consensus of expert opinion based on clinical experience

CLASS IlI: 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) X . X L
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 I1I: 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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7.3. Stage C

7.3.2. Pharmacological Treatment for Stage C HF Wit Reduced
Ejection Fraction: Recommendations

7.3.2.10. Renin-Angiotensin System Inhibition With Angiotensin-Converting Enzyme

Inhibitor or Angiotensin Receptor Blocker or ARNI: Recommendations

See theOnline Data Supplement

(http://jaccjacc.acc.org/Clinical_Document/2016_HeRailure Focused Update Data Supplement Ne

w_Therapy Only_S5.pdf) for evidence supporting ¢h@zommendations.

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

COR LOE

ARNI: B-R

Recommendations

The clinical strategy of inhibition of the renin-angiotensin system with
ACE inhibitors (Level of Evidence: A) (9-14), OR ARBs(Level of Evidence:
A) (15-18),_ OR ARNI(Level of Evidence: B-R) (19) in conjunction with
evidence-based beta blockers (20-22), and aldostaecantagonists in
selected patients (23, 24), is recommended for patits with chronic HFrEF
to reduce morbidity and mortality.

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

Angiotensin-converting enzyme (ACE) inhibitors redumorbidity and
mortality in heart failure with reduced ejectioadtion (HFEF). Randomized
controlled trials (RCTSs) clearly establish the Haaef ACE inhibition in
patients with mild, moderate, or severe symptomdffind in patients with on
without coronary artery disease (9-14). ACE inlutstcan produce angioeder]
and should be given with caution to patients withr ystemic blood pressure
renal insufficiency, or elevated serum potassiu@EAnhibitors also inhibit
kininase and increase levels of bradykinin, whiah mduce cough but also
may contribute to their beneficial effect througisadilation.

Angiotensin receptor blockers (ARBs) were developéd the rationale
that angiotensin Il production continues in thesprece of ACE inhibition,
driven through alternative enzyme pathways. ARBs@inhibit kininase and
are associated with a much lower incidence of caughangioedema than AG
inhibitors; but like ACE inhibitors, ARBs should lgézen with caution to
patients with low systemic blood pressure, rensilifficiency, or elevated
serum potassium. Long-term therapy with ARBs preduremodynamic,
neurohormonal, and clinical effects consistent whitse expected after
interference with the renin-angiotensin system/laane been shown in RCTs
(15-18) to reduce morbidity and mortality, espdgiai ACE inhibitor—
intolerant patients.

In ARNI, an ARB is combined with an inhibitor of prdysin, an enzyme
that degrades natriuretic peptides, bradykinineadmedullin, and other
vasoactive peptides. In an RCT that compared teedpproved ARNI,

4

E
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valsartan/sacubitril, with enalapril in symptomatatients with HFEF
tolerating an adequate dose of either ACE inhilotoARB, the ARNI reduced
the composite endpoint of cardiovascular deathfohbtspitalization
significantly, by 20% (19). The benefit was seer &imilar extent for both
death and HF hospitalization and was consistewnsagubgroups. The use of
ARNI is associated with the risk of hypotension a@adial insufficiency and
may lead to angioedema, as well.

The use of ACE inhibitors is beneficial for patiens with prior or current

I symptoms of chronic HFEF to reduce morbidity and mortality (9-14, 25).
ACE inhibitors have been shown in large RCTs taicedmorbidity and
mortality in patients with HFEF with mild, moderate, or severe symptoms of
HF, with or without coronary artery disease (9-Bata suggest that there are
no differences among available ACE inhibitors ieitlkeffects on symptoms or
survival (25). ACE inhibitors should be startedoat doses and titrated upward
to doses shown to reduce the risk of cardiovas@vants in clinical trials.
ACE inhibitors can produce angioedema and shoulgivan with caution to
patients with low systemic blood pressures, remgufficiency, or elevated
serum potassium (>5.0 mEg/L). Angioedema occursli of patients who
See Online Data | take an ACE inhibitor, but it occurs more frequgml blacks and women (26)|
Supplement 18. | Patients should not be given ACE inhibitors if tleeg pregnant or plan to
become pregnant. ACE inhibitors also inhibit kirdieand increase levels of
bradykinin, which can induce cough in up to 20%afients but also may
contribute to beneficial vasodilation. If maximalses are not tolerated,
intermediate doses should be tried; abrupt withdtavACE inhibition can
lead to clinical deterioration and should be avdide

Although the use of an ARNI in lieu of an ACE initds for HREF has

been found to be superidor those patients for whom ARNI is not approprjate
continued use of an ACE inhibitor for all classé$16rEF remains strongly
advised

The use of ARBs to reduce morbidity and mortality § recommended in
patients with prior or current symptoms of chronic HFrEF who are
intolerant to ACE inhibitors because of cough or agioedema (15-18, 27,
28).
ARBs have been shown to reduce mortality and Hipitadizations in patients
with HFrEF in large RCTs (15-18). Long-term therapy withBsRn patients
with HFrEF produces hemodynamic, nheurohormonal, and clieféects
consistent with those expected after interferenitie tive renin-angiotensin
system (27, 28). Unlike ACE inhibitors, ARBs do mtibit kininase and are
associated with a much lower incidence of coughagioedema, although
kininase inhibition by ACE inhibitors may produceneficial vasodilatory
effects.

Patients intolerant to ACE inhibitors because afgtoor angioedema
should be started on ARBs; patients already totegatRBs for other

See Online Data
Supplements 2 and
19.
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indications may be continued on ARBs if they subsedly develop HF. ARBS
should be started at low doses and titrated upwethl,an attempt to use dose
shown to reduce the risk of cardiovascular evanddimical trials. ARBs should
be given with caution to patients with low systeflicod pressure, renal
insufficiency, or elevated serum potassium (>5.@fhe Although ARBs are
alternatives for patients with ACE inhibitor-inddcengioedema, caution is
advised because some patients have also develogeddema with ARBSs.

Head-to-head comparisons of an ARB versus ARNHi6rdo not exist.
For those patients for whom an ACE inhibitor or ARNnappropriate, use of
an ARB remains advised.

I ARNI: B-R

In patients with chronic symptomatic HFrEF NYHA class Il or Il who
tolerate an ACE inhibitor or ARB, replacement by anARNI is
recommended to further reduce morbidity and mortality (19).

See Online Data
Supplements 1 and
18.

Benefits of ACE inhibitors with regard to decreashiF progression,
hospitalizations, and mortality rate have been shoansistently for patients
across the clinical spectrum, from asymptomatisetgerely symptomatic HF.
Similar benefits have been shown for ARBs in potioie with mild-to-
moderate HF who are unable to tolerate ACE inhibitim 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) BNP-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 target dbgnalapril (10 mg twice
daily) and then subsequently an ARNI (valsartan/saul; 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@tbitor was consistent
with that known to improve outcomes in previousdiasark clinical trials (10).
This ARNI has recently been approved for patienth symptomatic HFEF
and is intended to be substituted for ACE inhilsitor ARBs. HF effects and
potential off-target effects may be complex withibition of the neprilysin
enzyme, which has multiple biological targets. dsan ARNI is associated
with hypotension and a low-frequency incidencerafiaedema. To facilitate
initiation and titration, the approved ARNI is aladile in 3 doses that include
dose that was not tested in the HF trial; the tadgsee used in the trial was
97/103 mg twice daily (29). Clinical experiencelwitovide further
information about the optimal titration and tolafiép of ARNI, particularly
with regard to blood pressure, adjustment of contarhHF medications, and
the rare complication of angioedema (30).

o)

B-R

ARNI should not be administered concomitantly withACE inhibitors or
within 36 hours of the last dose of an ACE inhibito (31, 32).

See Online Data
Supplement 3.

Oral neprilysin inhibitors, used in combination ivACE inhibitors can lead to
angioedema and concomitant use is contraindicatédlaould be avoided. A
medication that represented both a neprilysin itdiiland an ACE inhibitor,

10
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omapatrilat, was studied in both hypertension ardhit its development was
terminated because of an unacceptable incidenargibedema (31, 32) and
associated significant morbidity. This adverseaffeas thought to occur
because both ACE and neprilysin break down bradykimhich directly or
indirectly can cause angioedema (32, 33). An ARMIud not be administered
within 36 hours of switching from or to an ACE ibhior.

- c.Eo0 | ARNIshould not be administered to patients with ghistory of angioedema.

Omapatrilat, a neprilysin inhibitor (as well asAGE inhibitor and
aminopeptidase P inhibitor), was associated whigher frequency of
angioedema than that seen with enalapril in an Bi(patients with HFEF
(31). In a very large RCT of hypertensive patieatapatrilat was associated
with a 3-fold increased risk of angioedema as caagwaith enalapril (32).
Blacks and smokers were particularly at risk. Tiyh lincidence of angioedema
N/A ultimately led to cessation of the clinical devetamt of omapatrilat (34, 35).
In light of these observations, angioedema wasxalugion criterion in the first
large trial assessing ARNI therapy in patients wigpertension (36) and then
in the large trial that demonstrated clinical b&nafARNI therapy in HFEF
(19). ARNI therapy should not be administered itigrdis with a history of
angioedema because of the concern that it wiltiase the risk of a recurrenc
of angioedema.

112

7.3.2.11. lvabradine: Recommendation
See théOnline Data Supplement
(http://jaccjacc.acc.org/Clinical_Document/2016 HeRailure Focused Update Data Supplement Ne

w_Therapy Only S5.pdf) for evidence supporting teisommendation.

Recommendation for Ivabradine
COR LOE Recommendation
Ivabradine can be beneficial to reduce HF hospitatiation for patients with
symptomatic (NYHA class II-111) stable chronic HFrEF (LVEF <35%) who
lla B-R are receiving GDEM, including a beta blocker at mainum tolerated dose,
and who are in sinus rhythm with a heart rate of 7(Gbpm or greater at rest
37-40).
I(vabra()jine is a new therapeutic agent that sekdgtinhibits thel; current in
the sinoatrial node, providing heart rate reductidne RCT demonstrated the
efficacy of ivabradine in reducing the compositdmoint of cardiovascular
See Online Data | death or HF hospitalization (38). The benefit afivadine was driven by a
Supplement 4. reduction in HF hospitalization. The study inclugedients with HFEF
(NYHA class II-1V, albeit with only a modest repezgation of NYHA class IV
HF) and left ventricular ejection fraction (LVEE35%, in sinus rhythm with &
resting heart rate ¢f70 beats per minute. Patients enrolled includedalls
number with paroxysmal atrial fibrillation (<40% thfe time) but otherwise in

11
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sinus rhythm and a small number experiencing veuiaai pacing but with a
predominant sinus rhythm. Those with a myocarditriction within the
preceding 2 months were excluded. Patients enrbfeldbeen hospitalized for
HF in the preceding 12 months and were on stablE&for 4 weeks before
initiation of ivabradine therapy. The target ofbivadine is heart rate slowing
(the presumed benefit of action), but only 25% atignts studied were on
optimal doses of beta-blocker therapy (20-22, @8yen the well-proven
mortality benefits of beta-blocker therapy, itngportant to initiate and up
titrate these agents to target doses, as tolefagdoke assessing the resting
heart rate for consideration of ivabradine inibat(38).

The remainder of th2016 ACC/AHA/HFSA Focused Update on the Manageaidi¢art Failure: An
Update of the 2013 ACCF/AHA Guideline for the Matagnt of Heart Failurevill be forthcoming.
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