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@ e JAMA Network

From: A Contemporary Appraisal of the Heart Failure Epidemic in Olmsted County, Minnesota, 2000 to 2010

JAMA Intern Med. 2015;175(6):996-1004. doi:10.1001/jamainternmed.2015.0924
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Figure Legend:

Temporal Trends in Heart Failure Incidence Rates Overall and by Reduced or Preserved Ejection Fraction Among Women and Men
in Olmsted County, Minnesota, 2000 to 2010Yearly rates (smoothed using 3-year moving average) per 100 000 persons have been
standardized by the direct method to the age distribution of the US population in 2010. HFpEF indicates heart failure with preserved
ejection fraction; HFrEF, heart failure with reduced ejection fraction.

I\ Northwestern Copyright © 2016 American Medical
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-Stages, Phenotypes and Treatment of HF

At Risk for Heart Failure Heart Failure

STAGE A
At high risk for HF but
without structural heart
disease or symptoms of HF

STAGE B
Structural heart disease
but without signs or
symptoms of HF

STAGE C
Structural heart disease
with prior or current
symptoms of HF

STAGE D
Refractory HF

e.g., Patients with:

e Using cardiotoxin

e With family history of

S

disease

e Prevent vascular,

vascular disease

e Heart healthy lifestyle

appropriate patients for

e Statins as appropriate

or DM

e |ICD

e Prevent HF symptoms
e Prevent further cardiac

In selected patients

e Revascularization or

I\ Northwestern
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e Control symptoms
e Improve HRQOL

Treatment

e Diuresis to relieve symptoms
of congestion

o Follow guideline driven

surgery as appropriate

e Control symptoms
e Patient education
e Prevent hospitalization

e Diuretics for fluid retention

Drugs for use in selected patients
» Hydralazine/isosorbide dinitrate
e ACEl and ARB

e Digoxin

e Revascularization or valvular
surgery as appropriate

e HTN
e Atherosclerotic disease e.g., Patients with: ) )
e DM B et . . Refract e.g., Patients with:

i e Previous Ml e.g., Patients with: efractory .

P . e — Marked HF symptoms at

* Obesity Structural heart o LV remodeling including ~ Development of e Known structural heart disease and SYTTRGEIS @ (1= ymp
e Metabolic syndrome ; symptoms of HF ; at rest, despite rest

or disease LVH and low EF e HF signs and symptoms GDMT oR hospitalizati
Patients « Asymptomatic valvular ecurrent hospitalizations

despite GDMT

cardiomyopathy
T HFpEF ‘ HFrEF
THERAPY THERAPY THERAPY THERAPY THERAPY
Goals Goals Goals Goals Goals

e Control symptoms
e Improve HRQOL
e Reduce hospital

coronary disease remodeling e Prevent hospitalization e Prevent mortality readmissions
e Prevent LV structural e Prevent mortality ) e Establish patient's end-
abnormalities Drugs Drugs for routine use of-life goals

* ACEL 0T ARB as Strateqies o ACEI or ARB Options
Drugs ERPTEE « Identification of comorbidities | | e Beta blockers  Advanced care
e ACEI or ARB in ° Ssg:‘ot:)'z;'::rs as o Aldosterone antagonists measures

e Heart transplant

e Chronic inotropes

e Temporary or permanent
MCS

e Experimental surgery or

valvular surgery as indications for comorbidities, i drugs
appropriate e.g., HTN, AF, CAD, DM In ésl$cted patients . rITaLIha}tlve care and
Revascularization or valvular ° EEpes
° e ICD o |CD deactivation




Prevalence and prognostic significance of HF Stages

o o= iy ——0 s
0.8 < -
c,
£ 0.6 -
=
=
-
= 0.4 -
W
Log-rank p<0.0001
0.2 - ipa C,
D
ﬂ.ﬂ | ] | | | | | | |
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Survival (years)
Ammar et al. Circulation 2007: 115:1563
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STAGE A HF:
- A Hypertension as a Risk Factor for HF in African
Americans

80+ B Subsequent heart failure [l Mo subsequent heart failure

Participants with Hypertension (%)
S
1

0 2 5 7
Examination Year

|\ Northwestern  Bjbbins-Domingo et al. N Engl J Med. 360(12):1179-1190
Medicine’



Blood Pressure Lowering Treatment Based on CV Risk: A
Meta-analysis of Individual Patient Data

Active Control Mean BP difference, Risk difference (95% C1) Risk ratio (95% Cl)
(n/N) {n/N}) mm Hg

S-year risk of stroke

<40%  175/10493 286/14743 4430 - -1-06(-1-53 to 0-60) —a— 0-75 (0-62 to 0-91)

4-0-5-4% 196/5608 266/6648 6.1/31 — - -1.05{-1-87to 0:23) — B 0-83 (0-69 to 0-99)

S4-7-2% 205/4145  257/4529  7.5/35 e -1.49(-2.67 to 0.32) —— 0-84 (07010 1.00)

=72%  206/2781  255/2970 6126 g -178(-335t00-22) —— 0-84(0-71to 1.00)
p(het)=0-47-p(trend)=0-06 pthet}=0-80-p(trend)=0-17

5-year risk of CHD

<5% 164/10373 251/14382 50/31 .. -0-47 {-0-90 to 0-05) —— 0-85(0-70t0 1.04)

g-7%  183/5646  232/6950 65/32 —— -0-28(-1-03 to 0-47) —— 0-94{0-78 to 1-15)

7-11%  182/4187  233/4630 6:3/2.8 —a— -1.14(-2.20to 0:07) —a— 0-85{0:70t0 1.03)

=11% 189/2870  225/2997 62/2-9 — -1.57 (=319 to 0-04) — 0-87 (0-72 t0 1-04)
p(het)=0-07-p(trend)=0-10 pihet)=0-87-p(trend)=0-88

S-year risk of heart failure

<2.6%  102/14560 119/20070 4-8/31 -0-12 {-0-36 to 0-11) L g 0-91(0701t01.18)

2.6-45% 104/4503  118/4839 67730 —:— -0-26(-0-99t0 0-47) L 0-93 (071t01.21)

45-7.0% 101/2362 1202376  72/29 —— -1.04(-2.52 to 0-44) » 0-87 (0-67t01-12)

=7-0% 90/1651  131/1674 63/28 ——— -3-28(-5-30t0 1.25) L 072 (05510 0-93)
p(het)<0-001-p(trend)=0-09 plhet)=0-51-pitrend)=0-15

§-year risk of cardiovascular death

5% 190/12870 274/17732 46/3-0 E | -0-30(-0-64to 0-05) —a— 0-88(0-73to 1-06)

5-8%  203/4967 261/5788 59/3-0 — -0-78(-1-67to 0-11) 1 0-88(0-73t0 1-05)

8-13%  212/2985 252/3138  7-4/33 ——] -1-68{-3-32t0 0-05) —— 0-87 (07310 1-04)

>13% 22002254  243/2301  8-4/34 » -1.20({-3-36t0 0-96) —— 0-93 (07810 1.10)
p(het)<0-001-p(trend)=0-21 p(het)=0-95-p(trend)=0-36

5-year risk of death

<6 318/11659 446/16314 4.7/31 - -0:32(-0-81t0 0-17) —— 0-93 (0-81 1o 1-07)

6-10%  340/4875  424/5680 57/31 ——— -0:72 (-1-79t0 0-36) ——— 0-92 (0-80 to 1-06)

10-16% 343/3001  421/3435 65/31 —— -1.16(-2-81t0 0-49) —a— 0-32 (0-80t0 1-05)

»16%  379/1611  384/1623  73/3.0 ) -0:71(-3-49 to 2.07 e 0-97 (0-85t0 1-09)
p(het)=0-38-p(trend)=0-39 phet)=0-94-p(trend)=0-45

L S S % 4 s
A > 4+ R
Favours active treatment Favours control Favours active treatment Favours control
I\ Northwestern
Medicine
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SPRINT Hypertension Trial

Study Type: Interventional Study Design: Allocation: Randomized
Endpoint Classification: Efficacy Study

Intervention Model: Parallel Assignment

Masking: Single Blind (Outcomes Assessor)

Official Title: Systolic Blood Pressure Intervention Trial

Primary Outcome Measures: First occurrence of a myocardial infarction (Ml), acute
coronary syndrome (ACS), stroke, heart failure (HF), or CVD death [ Time Frame: 6
years ] [ Designated as safety issue: No ]

Secondary Outcome Measures: All-cause mortality ; Development of end stage
renal disease (ESRD), Dementia, Decline in cognitive function, Small vessel cerebral
ischemic disease

Estimated Enrollment: 9250 Study Start Date: October 2010 Estimated Study
Completion Date: December 2018 Estimated Primary Completion Date: October
2018 (Final data collection date for primary outcome measure)

Northwestern
Medicine’



B |ncreased CV risk as defined by SPRINT:

e clinical or subclinical cardiovascular disease other than
stroke;

 chronic kidney disease, excluding polycystic kidney
disease, with an estimated glomerular filtration rate
(eGFR) of 20 to less than 60 ml per minute per 1.73 m?
of body-surface area, calculated with the use of the
four-variable Modification of Diet in Renal Disease
equation;

* a 10-year risk of cardiovascular disease of 15% or
greater on the basis of the Framingham risk score;

e or an age of 75 years or older

I\ Northwestern
Medicine’



Systolic Blood Pressure in the Two Treatment Groups over the Course of the Trial.

150+

140 Standard treatment

130+

120 N“

Intensive treatment

Systolic Blood Pressure (mm Hg)

1104
[ I [ I I I
0 1 2 3 4 5
Years
No. with Data
Standard treatment 4683 4345 4222 4092 3997 3904 315 1974 1000 274
Intensive treatment 4678 4375 4231 4091 4029 3920 3204 2035 1048 286
Mean No. of Medications
Standard treatment 1.9 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.9
Intensive treatment 23 2.7 2.8 2.8 2.8 2.8 2.8 2.8 2.8 3.0
Northwestern The NEW ENGLAND
A\ Medicine 5/ JOURNAL of MEDICINE




Primary Outcome and Death from Any Cause.

A Primary Outcome
1.0+ 0.10n Hazard ratio with intensive treatment,
0.75 (95% Cl, 0.64—0.89)
0.08
- 0.8 Standard treatment
- 0.06
&
:E, 0-6 0.04+ Intensive treatment
=
= 0.4 it
5 0.00 . . : : :
gial 0 1 2 3 4 5
00 T T T T 1
[0] 1 2 3 4 5
Years
No. at Risk
Standard treatment 4683 4437 4228 2829 721
Intensive treatment 4678 4436 4256 2900 779
B Death from Any Cause
1.0+ 0.104 Hazard ratio with intensive treatment,
0.73 (95% ClI, 0.60—-0.90)
0.08
0.8
= 0.06
N
< Standard treatment
= 0.6 0.04- r
=
"_‘:-“; 0.4 0.02+ Intensive treatment
E
3 0.00+ T T T T 1
— 0 1 2 3 4 5
0.0 T T T T 1
0 1 2 3 4 5
Years
No. at Risk
Standard treatment 4683 4528 4383 2998 789
Intensive treatment 4678 4516 4390 3016 807
Northwestern The SPRINT Research Group. N Engl J Med The NEW ENGLAND
I\ Medicine 2015;373:2103-2116 ' JOURNAL of MEDICINE




Primary and Secondary Outcomes and Renal Outcomes.

Table 2. Primary and Secondary Outcomes and Renal Outcomes.*
Hazard Ratio
Outcome Intensive Treatment Standard Treatment (95% ClI) P Value
no. of patients (%) % peryear  no. of patients (%) % per year
All participants (N=4678) (N =4683)
Primary outcomer 243 (5.2) 1.65 319 (6.8) 2.19 0.75 (0.64—0.89) <0.001
Secondary outcomes
Myocardial infarction 97 (2.1) 0.65 116 (2.5) 0.78 0.83 (0.64-1.09) 0.19
Acute coronary syndrome 40 (0.9) 0.27 40 (0.9) 0.27 1.00 (0.64-1.55) 0.99
Stroke 62 (1.3) 0.41 70 (1.5) 0.47 0.89 (0.63-1.25)  0.50
Heart failure 62 (1.3) 0.41 100 (2.1) 0.67 0.62 (0.45-0.84) 0.002
Death from cardiovascular causes 37 (0.8) 0.25 65 (1.4) 0.43 0.57 (0.38-0.85) 0.005
Death from any cause 155 (3.3) 1.03 210 (4.5) 1.40 0.73 (0.60-0.90)  0.003
Primary outcome or death 332 (7.1) 2.25 423 (9.0) 2.90 0.78 (0.67-0.90) <0.001
Participants with CKD at baseline (N=1330) (N=1316)
Composite renal outcomei 14 (1.1) 0.33 15 (1.1) 0.36 0.89 (0.42-1.87) 0.76
=50% reduction in estimated GFR{ 10 (0.8) 0.23 11 (0.8) 0.26 0.87 (0.36-2.07) 0.75
Long-term dialysis 6 (0.5) 0.14 10 (0.8) 0.24 0.57 (0.19-1.54)  0.27
Kidney transplantation 0 0
Incident albuminuria¥] 49/526 (9.3) 3.02 59/500 (11.8) 3.90 0.72 (0.48-1.07) 0.11
Participants without CKD at baseline| (N=3332) (N =3345)
=30% reduction in estimated GFR to <60 ml/ 127 (3.8) 1.21 37 (1.1) 0.35 3.49 (2.44-5.10) <0.001
min/1.73 m?§
Incident albuminuria¥] 110/1769 (6.2) 2.00 135/1831 (7.4) 2.41 0.81 (0.63-1.04)  0.10

* C| denotes confidence interval, and CKD chronic kidney disease.

1 The primary outcome was the first occurrence of myocardial infarction, acute coronary syndrome, stroke, heart failure, or death from cardio-
vascular causes.

I The composite renal outcome for participants with CKD at baseline was the first occurrence of a reduction in the estimated GFR of 50% or
more, long-term dialysis, or kidney transplantation.

§ Reductions in the estimated GFR were confirmed by a second laboratory test at least 90 days later.

9 Incident albuminuria was defined by a doubling of the ratio of urinary albumin (in milligrams) to creatinine (in grams) from less than 10 at
baseline to greater than 10 during follow-up. The denominators for number of patients represent those without albuminuria at baseline.

| No long-term dialysis or kidney transplantation was reported among participants without CKD at baseline.

TheSPRINT Research Group. N Engl J Med 2015;373:2103-2116

Northwestern The NEW ENGLAND
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W 09/11/2015; Announcement of premature termination
of SPRINT for benefit

o “... treating high-risk hypertensive adults 50
years of age and older to a target of 120 mm Hg
significantly reduced cardiovascular events by
30% and reduced all-cause mortality by nearly
25% when compared with patients treated to a
target of 140 mm Hg...”
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@ e JAMA Network

From: Natriuretic Peptide—Based Screening and Collaborative Care for Heart Failure: The STOP-HF
Randomized Trial

JAMA. 2013;310(1):66-74. doi:10.1001/jama.2013.7588

All participants Participants with BNP =50 pg/mL

0.20 0.20+ Control

0.15+ 0.15+

Intervention

Control

0.104 0.104

Intervention

.....

Proportion With Major

Adverse Cardiovascular Events
Proportion With Major

Adverse Cardiovascular Events

0.05+ 0.05

0Odds ratio, 0.69; 95% Cl, 0.49-0.98; P=.04 Odds ratio, 0.65; 95% Cl, 0.40-1.05; P=.08

0.00 0.004+——
0 1 2 3 4 5 6 7 8 0 1 2 3 4 5 6 7 8
Years Since First Study Clinic Visit Years Since First Study Clinic Visit
No. at risk
Intervention 697 605 582 533 441 305 141 41 263 251 243 223 190 133 68 18
Control 677 587 558 501 418 296 118 27 235 225 209 189 162 125 48 07

Figure Legend:

Kaplan-Meier Analysis of Major Adverse Cardiovascular Events in the Full Study Sample and in Participants With BNP 250 pg/mLBNP indicates brain-type natriuretic peptide. Major adverse
cardiovascular events included arrhythmia, transient ischemic attack, stroke, myocardial infarction, peripheral or pulmonary thrombosis/embolus, or heart failure. In the full sample, 51 (7.3%) of 697
patients were admitted for major adverse cardiovascular events in the intervention group and 71 (10.5%) of 677 were admitted in the control group. In participants with BNP =50 pg/mL, 35 (13.3%)

of 263 were admitted for major adverse cardiovascular events in the intervention group and 45 (19.1%) of 235 were admitted in the control group.

I\ Northwestern Copyright © 2014 American Medical
Medicine’ Association. All rights reserved.
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2013 ACCF/AHA Heart Failure Guidelines
B Pharmacologic Treatment for Stage C HFrEF

HFrEF Stage C
NYHA Class | — 1V
Treatment:

Class I, LOE A

ACEI or ARB AND
Beta Blocker

v l \ 4

For persistently symptomatic For NYHA class I1-1V patients.
For all volume overload, . . . . L.
NYHA class 11-1V patients <t g African Americans, < g Provided estimated creatinine
P NYHA class I11-1V >30 mL/min and K+ <5.0 mEg/dL
\ 4 \ 4 \ 4
Add Add Add

Class I, LOE A
Aldosterone
Antagonist

Class I, LOE C
Loop Diuretics

Class I, LOE A
Hydral-Nitrates

I\ Northwestern
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Medical Therapy for Stage C HFrEF: Magnitude of
Benefit Demonstrated in RCTs

NNT for Mortality RR Reduction

RR Reduction Reduction .
GbMT in Mortality  (Standardized to 36 _|n |._”: .
Hospitalizations
mo)
ACE inhibitor or
17% 26 31%

ARB ’ ’
Beta blocker 34% 9 41%
Aldosterone

. 30% 6 35%
antagonist
Hydralazine/nitrate 43% 7 33%

Fonarow, G, Yancy, C. American Heart Journal, 2012.
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S \echanism of Action of LCZ696

Angiotensinogen
(liver secretion)

Renin Angiotensin

System Angiotensin |

Angiotensin II AT, receptor

X

Valsartan

LCZ696
~

Sacubitril (AHU377)

_;
LBQ657 )
Vil

ANP BNP CNP
Adrenomedullin
Substance P
Bradykinin
e oz, naciive

=" 7 fragments

Neprilysin

Natriuretic Peptide
System

pro-BNP

[sesscscssesesssas)

NT-pro BNP (not a substrate for neprilysin)

Vardney O et al. JACC:Heart Failure. 2014;2:663-670.
Northwestern

Medicine’
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Vasoconstriction

Elevated blood pressure
Increased sympathetic tone
Aldosterone elevation
Increased fibrosis
Ventricular hypertrophy

Vasodilation

Lower blood pressure
Reduced sympathetic tone
Reduced aldosterone levels
Natriuresis/Diuresis



B PARADIGM HF

Figure 1
Single-blind Active Run-in Q
Period
Enalapril run-in
; Double-blind Treatment Period
Wisit 24
Enalapril 5
mg bid : LCZ696 200 mg bid
(optional) LCZE96 run-in g 2
1-2w A 7/
: 4 3\
Screening :
. 2 LCZ698 g LCZED6 :
omgbd  100mg  200mg . |
bid bid Enalapril 10 mg bid
,‘h
L [ B [ M [ [ L 5 [ I ]
r I i 1 | 1 1 1 1 1 1
Visit 1 2 3 4 ) 6 F 8 9 10  up to end of study
Time 1w 2w 1-2w 24w 0 2w 4w Bw 4m Bm  visit every 4m

PARADIGM-HF study schema.
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A PARADIGM-HF
(Prospective Comparison of ARNI with ACEI to Determine Impact
on Global Mortality and Morbidity in Heart Failure trial)

HR: 0.80 (0.73, 0.87) p = 0.0000004

Death from CV causes HF hospitalization
20% risk reduction 21% risk reduction

40 40
HR: 0.80 (0.71,0.89) HR: 0.79 (0.71,0.89)
P = 0.00008 P =0.00008

30 30 -
693
Enalapril 658
(n=4212)

Enalapril
(n=4212)

20

20 —

LCZ696
(n=4187)

LCZ696
(n=4187)

10 — 10 -

Hospitalized for Heart Failure (%)

Cumulative Proportion of Patients
Who Died from Cardiovascular Causes (%)
(o]
Cumulative Proportion of Patients

I | I | I | I I T T T T T T I T
0 180 360 540 720 200 1080 1260 0 180 360 540 720 900 1080 1260

Days after Randomization Days after Randomization

Northwestern
I\\/I Medicine McMurray, Packer et al NEJM 2014



Kaplan—Meier Curve for the Time to First
Hospitalization for Heart Failure During First 30
Days After Randomization, According to Study

1.9
Group g Hazard ratio 0.60 (0.38-0.94)
14 P =0.027 .
o Enalapril
= (n=4212)
> 1.0k
=
-
O
IS
2
g 05
= LCZ696
L (n=4187)
<
< 0.0 ; ; |
0 10 20 30
Days After Randomization
Patients at Risk
LCZ696 4187 4174 4153 4140
Enalapril 4212 4192 4166 4143
I\ Northwestern . . A A
Medicine Packer M et al. Circulation. 2015;121:54-61



B Pharmacologic Treatment for
Stage C HFrEF- 2016

Strateqies:
Disease Management HFrEF Stage C
] ) NYHA Class | - IV
Genetic Counseling Treatment:
Frailty Assessments ' :
Palliative Care ? Valsartan/Sacubutril
L 2 '
Co-morbidities et LoD lvabradine
. ACEI or ARB AND
Anemia Beta Blocker
Sleep disordered breathing
Hypertension + l !

1 ihri 1 F istentl t ti For NYHA cl 11-1V pati .
Atrial Fibrillation N@Lﬂ';ﬁlﬂ?lvzggggis — Or F::ﬁ;cs:aennA);nseyrrizgnostna ‘ s PorZ)vided- e(s;t?risated crfi)::ilr?;]:z
DeViceS NYHA class Il1-1VV >30 mL/min and K+ <5.0 mEg/dL
Remote PA monitoring J ! !
Wearable Vests s Ak Add

Quality Improvement
Process Improvement
Patient Education

I\ Northwes
Medicine’

Class I, LOE A
Aldosterone
Antagonist

Class I, LOE C
Loop Diuretics

Class I, LOE A
Hydral-Nitrates



B N\ew Guidelines Have Emerged- 2016

Yancy, CW, et al.
Heart Failure Focused Update on Pharmacological Therapy

2016 ACC/AHA/HFSA Focused Update on New Pharmacological
Therapy for Heart Failure: An Update of the 2013 ACCF/AHA
Guideline for the Management of Heart Failure

A Report of the American College of Cardiology/American Heart Association Task Force
on Clinical Practice Guidelines and the Heart Failure Societv of America

Developed in Collaboration With the International Society for Heart and Lung
Transplantation

WERITING COMMITTEE MEMBERS~

Clyde W. Yancy, MD, MSc. MACC, FAHA FHFSA. Chair
Mariell Jessup, MD, FACC. FAHA FESC. Fice Chair
Bivkem Bozkurt, MD, PhD, FACC, FAHAT Steven M. Hollenberg. MD), FACC#
Javed Butler, MD, MBA MPH, FACC FAHATZ JoAnn Lindenfeld MD, FACC, FAHA FHFSASY
Donald E. Casey. Ir, MD, MPH. MBA_ FACCS Fredenick A. Masoudi, MD, MSPH, FACC**

Monica M. Colvin. MD, FAHA || Patrick E. McBride, MD, MPH. FACCTT
Mark H. Drazner. MD, MSc, FACC, FAHA} Pamela N. Peterson. MD, FACC}
Gerasimos Filippatos, MD, FESC Lynne Warner Stevenson, MD, FACCI

Gregg C. Fonarow, MD, FACC, FAHA FHFSAT  Cheryl Westlake, PhD. RN, ACNS-BC, FHFSAY
Michael M. Givertz, MD. FACC, FHFSAS
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COR/LOE 2016

Yamnev, CW, et al.
Heart Failure Focused Update on Pharmacological Therapy

Table 1. Apphing Claz: of Becommendation and Level of Evidence to Clinical Strategies,
Interventions, Treatments, or Dhagnostic Testing in Patient Care® (Updated Aungust 2015)

CLASS (STREMGTH) OF RECOMMENDATION LEVEL (QUALITY) OF EVIDENCE}

] s rltﬁu}ihilh choose teatment &
overteatment B

LEVEL B-NR (Monrandomized)

CLASS [H: Mo Bensflt Benelit = Risk 0 e L0 2 osdarnmiread indepeesety {any O0R Pioy Do paind wim sne WOEL
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B RAAS inhibition- 2016

7.3.2. Pharmacological Treatment for Stage C HF With RKeduced
Ejection Fraction: Recommendations

732100 Renin-Angiotensin System Inhibition With Angiotensin-Converting Enzyme
Inhibitor or Angiotensin Receptor Blocker or ARNI: Recommendations

see the Online Dara Supplament
(hitp:jacejacc accorgChmical Document016 Heart Faillure Focused Update Data Supplement MNe

w_Therapy Omnlvy 55 pdf) for evidence supporting these recommendations.

Recommendations for Renin-Angiotenzin Svstem Inlubation With ACE Imhabitor or ARB or ARNI

COR LOE Fecommendations

The chnical strategy of mluibation of the renin-angiotensin svstem with
ACE inhibitors (Level of Evidence: 4) (9-14), OB ARB: (Level of Evidence:
A) (12-18), OB ABNI (Level of Evadence: B-R) (19) in conjunction with
evidence-based beta blockers (20-12), and aldosterone antazonists in
selected patents (13, 24), 15 recommended for patients with chronie HFFEF
to reduce morbidity and mortahty.,
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RAASI in Heart Failure and Post-MI LV Dysfunction

ACEi! AIRE
SAVE
EPHESUS?
i (eplerenone)
ARB! OPTIMAAL
VALIANT
ARNI3

SOLVD

EMPHASIS?
(eplerenone)

ELITE-II
HEALL
VAL-HeFT
CHARM

PARADIGM-HF
(LCZ-696)

CONSENSUS

RALES?
(spironolactone)

PEP-CHF
(perindopril)

TOPCAT?
(spironolactone)

CHARM-Preserved

|-PRESERVE

RAASI=renin-angiotensin-aldosterone inhibitor; MI=myocardial infarction; EF: ejection fraction; CHF=chronic heart failure;
ACEi=angiotensin-converting enzyme inhibitor; MRA=mineralocorticoid receptor antagonist; ARB=angiotensin Il receptor
blocker; ARNI=angiotensin receptor-neprilysin inhibitor.

1. Mentz RJ, et al. Int J Cardiol. 2013:167:1677-1687.
I\ Northwestern 2. Pitt B, et al. N Engl J Med. 2014;370(15):1383-1392.
Medicine 3. McMurray JJV, et al. N Engl J Med 2014;371:993-1004.



B ACE-| & ARB-2016

A\

EREN

The uze of ACE inhibitors 15 beneficial for patients with prior or current

sympitoms of chromiec HErEF to reduce morbidity and mortality (9-14, I5).

See Onhine Data
Supplement 18.

ACE iphibitors have been shown in large ECT s to reduce morbidity and
mortality in pattents with HFrEF wath mild moderate, or severe symptoms of
HF, with or without coronary artery disease (9-14). Diata suggest that there are
no differences among available ACE inhibitors m their effects on symptoms or
survival (25). ACE inhibitors should be started at low doses and tifrated upward
to doses shown to reduce the nsk of cardiovascular events in clhimical trials.
ACE iwhibitors can produce anpioedema and should be given with caution to
patients with low systenme blood pressures, renal insufficiency, or elevated
serum potassium (=530 mEqL). Anmioedema ocowrs 1n <1 % of patients who
take an ACE mhibator, but it ocours more frequently m blacks and women (26).
Patients should not be grven ACE inhibitors if they are pregnant or plan to
become pregnant. ACE mhbitors also iphibat kiminase and increase levels of
bradvkmin which can induce cough in up to 20%: of patients but also may
confribute to beneficial vasodilation. If maximal doses are not tolerated.
mtermediate doses should be med; abrupt wathdrawal of ACE mhlobifion can
lead to chmical detenoration and should be avorded.

Although the use of an ARNI in heu of an ACE mhabator for HEFEF has
been found to be supenor, for those patients for whom ARNT iz mor appropriate,
continued use of an ACE inhibitor for all classes of HFrEF remains strongly
advised.

The uze of ARKB: to reduce morbidity and mortality iz recommended in
patients with prior or current syvmptoms of chronie HFrEF who are
intolerant to ACE inhibitors becausze of cough or angioedema (15-18, 17,
18).
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B ARNI 2016

In patients with chronic symptomatic HFrEF NYHA elass IT or III whe
tolerate an ACE inhabitor or ARB, replacement by an ARNI 13

recommended to further reduce morbidity and mortahty (19).

See Onhne Data
Supplements | and
18.

I\ Northwestern
Medicine

Benefits of ACE imnhibitors wath regard to decreasing HF progression,
hospitahzations, and mertality rate have been shown consistently for patients
across the climeal spectrum, from asvmptomatic to severaly symptomatic HF .
Simalar benefits have been shown for ARBs 1n populations with nmld-to-
moderate HF who are unable to tolerate ACE mmhibitors. In patients with nuld-
to-moderate HE (charactenzed by erther 1) mldly elevated natmuretic peptide
levels, BNP [B-tvpe natnuretic peptide] =150 pg'mL or NT-proBNP [N-
termunal pro-B-type natmuretic peptide] =600 pg/'ml; or 2) BMP =100 pg/ml. or
HNT-preBNP =400 pg/'ml. with a pnor hespitahization 1o the preceding 12
months) who were able to tolerate both a target dose of enalapnl! (10 mgz tance
dail¥) and then subsequently an ARNI (valsartan/sacubitiil; 200 mg twice daly,
with the ARB component equivalent to valsartan 160 mg). hospitalizations and
mortality were sagmficantly decreazed with the valsartan/sacubiml] compound
compared with enalapnl. The target dose of the ACE inhubutor was consistent
with that known to improve outcomes m previous landmark clmical tnals (10).




B ARNI - (Harm) 2016

ARNI should not be admimistered concomitantly with ACE inhabators or
within 36 hours of the last dose of an ACE inhibitor (31, 32).

Ses Onhine Data
Supplement 3.

Oral nepnilvsin mhibitors, used 1n combination wath ACE mhibitors can lead to
angioedema and concomitant use 15 confraindicated and should be avonded A
medication that represented both a neprilysin inkabitor and an ACE mhubitor,

I\ Northwestern
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B 1vabradine 2016

7.3.2.11, Ivabradine: Recommendation

see the Online Data Supplement

(http:/Jaccjacc.acc.orgChnical Document 2016 Heart Faillure Focused Update Data Supplement Ne
w_Therapy Onlv 55 pdf) for evidence supporing this recommendation

Becommendation for Ivabradine

COER LOE Fecommendation

Ivabradine can be beneficial to reduce HF hospitalization for patents with
symptomatic (VY HA class II-I1I) stable chromic HEYEF (LVEF =35%) who
IIa B-K are receiving GDEML 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

(37-40).

Ivabradine 1s a new therapeutic agent that selectrvely mhibits the Jr cwrrent m
the sinoatnal node, providing heart rate reduction. One ECT demonstrated the
efficacy of mwabradine m reducing the composite endpoint of cardiovascular
See Onhine Data death or HF hospitahzation (38). The benefit of ivabradine was dnven by a
Supplement 4. reduction m HF hospitahization. The study mmcluded patients wath HErEF
(MYHA class I[I-IV, albeat wath only a modest representation of NYHA class IV
HF) and left ventncular gyection fraction (LVEF) <33%, mn simus rhyvthm wath a
resting beart rate of =70 beats per ounute. Patients enrolled mncluded a small
number with paroxysmal atnal fibnllahon (<40% of the fime) but otherwnse 1o

I\ Northwestern
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SUMMARY OF ACC/AHA/HFSA 2016 HF Guidelines

B Focused Update

Table 1| Pharmacological treatment recommendations for patients with stage C HFrEF*®

Patient population

2013 ACC/AHA guidelines

For all patients with HFrEF with
volume overload, NYHA class lI-1V

For persistently symptomatic African
American patients, NYHA class llI-V,
to reduce morbidity and mortality

For patients with NYHA class -1V
with eGFR >30ml/min/1.73m? and
K* <5.0mEq/l, to reduce morbidity
and mortality

Treatment

* Loop diuretics
e In addition to ACE inhibitor or
ARB and B-blocker

* Hydral-nitrates
* In addition to ACE inhibitor, or
ARB and B-blocker

* Mineralocorticoid-receptor
antagonists

* [n addition to ACE inhibitor or
ARB in conjunction with p-blocker

2016 ACC/AHA/HFSA guideline update

For patients with chronic HFrEF, to
reduce morbidity and mortality

For patients with chronic

symptomatic HFrEF, NYHA class lI-1],
who tolerate an ACE inhibitor or ARB

For patients with stable chronic
HFrEF (LVEF <35%). NYHA class [I-l,
who are in sinus rhythm with a heart
rate =70 bpm at rest, to reduce heart
failure hospitalization

I\ Northwestern
Medicine

* ARNI in conjunction with

B-blocker

* ARNI to replace an ACE inhibitor
or ARB

* |[vabradine in addition to ACE
inhibitor or ARB and B-blocker

Recommendation

and LOE

Class |, LOEC

Class |, LOEA

Class |, LOE A

Class |, LOEB-R

Class |, LOEB-R

Class lla, LOE B-R

4



Evidence-based medical therapy.

For all volume overloaded For NYHA class II-IV patients For persistently
NYHA Class II-IV patients provided estimated creatinine ‘symptomatic
clearance >30 mL/min NYHA class llI-IV

For persistently
symptomatic NYHA class II-
IV patients with LVEF < 35%
AND heart rate 2 70 bpm in
slnus rhythm AN_ elther

Mitchell A. Psotka, and John R. Teerlink Circulation.

ﬂgaarﬁen term 2016;133:2066-2075

Copyright © American Heart Association, Inc. All rights reserved.



W ESC HF Guidelines 2016

PATIENT WITH SUSPFECTED HF*
{non=acube oeset)

ASSESSMENT OF HF FROBABILITY

I Clindenl Fieeary:
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If HF confirmed (Baded om all avaiable data):



g ESC HFrEF Treatment Algorithm

Patient with symptomaties HFrEF* Il Ot
'1 Chisii Il

Therapy with ACE-F and beta-blocdoer
[Up-terape 1o maxisum telerited evidende-aied dased)
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and LYEF 35%
e |
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Rietistant sympton
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Consider digoxin or H-IS0DM Mo farther action required
or L'VAD, or heart tranaplantation Consider reducing diuretic dose
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B A new classification?

ESC HF GUIDELINES 2016
Table 3.1
Definition of heart failure with preserved (HFpEF), mid-range (HFmMrEF) and reduced ejection fraction
(HFTEF)
Type of HF HFrEF HFmrEF HFpEF
I | Symptoms % Signs® Symptoms % Signs® Symptoms % Signs®
E 2 | LVEF <40% LVEF 40-49% LVEF =50%
- 3 |_ |. Elevated levels of natriuretic peptides®; |. Elevated levels of natriuretic
z 2. At least one additional criterion: 2. At least one additional criter
v a. relevant structural heart disease (LVH and/or LAE), |  a. relevant structural heart di
b. diastolic dysfunction (for details see Section 43.2). | b, diastolic dysfunction (for d

I\\/I Northwestern
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2013 ACCF/AHA Guideline for the
Management of Heart Failure

Developed in Collaboration With the American Academy of Family Physicians,
American College of Chest Physicians, Heart Rhythm Society, and International Society

for Heart and Lung Transplantation

Endorsed by the American Association of Cardiovascular and Pulmonary Rehabilitation

© American College of Cardiology Foundation and American Heart Association, Inc.
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mm.Definition of Heart Failure

Classification Ejection Description
Fraction
I. Heart Failure with <40% Also referred to as systolic HF. Randomized clinical trials have
Reduced Ejection Fraction mainly enrolled patients with HFrEF and it is only in these patients
(HFrEF) that efficacious therapies have been demonstrated to date.
I1. Heart Failure with >50% Also referred to as diastolic HF. Several different criteria have been
Preserved Ejection used to further define HFpEF. The diagnosis of HFpEF is
Fraction (HFpEF) challenging because it is largely one of excluding other potential
noncardiac causes of symptoms suggestive of HF. To date,
efficacious therapies have not been identified.

a. HFpEF, Borderline 41% to 49% These patients fall into a borderline or intermediate group. Their
characteristics, treatment patterns, and outcomes appear similar to
those of patient with HFpEF.

b. HFpEF, Improved >40% It has been recognized that a subset of patients with HFpEF

previously had HFrEF. These patients with improvement or recovery
in EF may be clinically distinct from those with persistently
preserved or reduced EF. Further research is needed to better
characterize these patients.

I\ Northwestern
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@ e JAMA Network

From: Characteristics and Outcomes of Adult Outpatients With Heart Failure and Improved or Recovered
Ejection Fraction

JAMA Cardiol. Published online July 06, 2016. doi:10.1001/jamacardio.2016.1325

[a] Death Death or all-cause hospitalization
20 4 60
HFrEF
—— HFpEF e s« 50|
3% 951 | — HFrecEF - -
z - "
= L = 40
g — £
5 10 e 13.2% 2 30
m P v
= " =
= el £ 204
E 5 - £
E e 4.8% 3 104
0 T T T T T 1 0 T T T T T 1
0 6 12 18 24 30 36 0 6 12 18 24 30 36
Time, mo Time, mo
No. at risk No. at risk
HFpEF 466 444 412 385 349 310 243 HFpEF 466 360 293 247 212 176 122
HFrEf 1350 1224 1140 1057 962 869 678 HFrEf 1350 966 780 671 570 478 339
HFrecEF 350 331 312 298 289 277 211 HFrecEF 350 292 251 225 202 186 135
E Death or cardiovascular hospitalization El Death or heart failure hospitalization
60 60
. 50 48.0% = 50
< _— £ 40.1%
= 40+ e < 40 —
= ,/ g e -
€ 30 — 37.2% S 20 —
B - ' _—
2 20 E 20 - 28.9%,
= E
g 17.4% E "
E 10 3 10
[} 11.8%
0 T T ; ; ; 1 0 T T T ; T )
0 6 12 18 24 30 36 0 6 12 18 24 30 36
Time, mo Time, mo
No. at risk No. at risk
HFpEF 466 405 349 312 275 230 170 HFpEF 466 423 368 337 298 256 193
HFrEf 1350 1038 893 793 685 590 429 HFrEf 1350 1086 962 867 764 670 493
HFreckEF 350 317 289 271 258 244 185 HFrecEF 350 326 303 288 276 262 197

Figure Legend:

Kaplan-Meier Curves, Adjusted for Age and Sex, Across the 3 Heart Failure GroupsThe stratified log-rank x?, was 15.0 (P <.001) for
difference in mortality between groups. HFpEF indicates heart failure with preserved ejection fraction; HFrecEF, heart failure with
recovered ejection fraction; and HFrEF, heart failure with reduced ejection fraction.

I\ Northwestern Copyright © 2016 American Medical
Medicine Date of download: 7/11/2016  agsociation. All rights reserved.



B Nature Reviews Cardiology, Vol. 13, October 2016

PERSPECTIVES

and today no one would dispute that,
by applying evidence-based discoveries,
HF has become a treatable disease.

2016 ESC and ACC/AHA/HFSA heart  mhe Task Force on the 2016 ESC HE

guidelines, which we had the privilege

failure gUideIine update —_— What iS to co-chair, decided to write a full

document that, in its final form, is the
1 1+ 1 7 result of extensive interactions between
n eW a nd Why l S I t l m po rta nt . the Task Force, the review team, and the
ESC Committee for Practice Guidelines.

Mariell Jessup, Thomas H. Marwick, Piotr Ponikowski, Adriaan A. Voors In parallel, on the other side of the Atlantic,

and Clyde W. Yancy a distinguished group of US colleagues
has issued entirely independently the 2016

Abstract | Heart failure (HF) is a global epidemic affecting millions of individuals ~ ACC/AHA/HFSA focused update on new
worldwide. Although important progress has been made in the management of HF,  pharmacological therapy for heart failure
document’, summarizing an update on
new pharmacotherapy for HE We see
these two documents as presenting similar

VIEWPOINT

this condition remains a common cause of morbidity and death. Since the
publication of the previous sets of guidelines for the management of HF, new

I\ Northwestern
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@ e JAMA Network

From: Potential Mortality Reduction With Optimal Implementation of Angiotensin Receptor Neprilysin Inhibitor
Therapy in Heart Failure

JAMA Cardiol. Published online June 22, 2016. doi:10.1001/jamacardio.2016.1724

Table. Demonstrated Benefits of Evidence-Based Therapies for Patients
With Heart Failure and Reduced Ejection Fraction

Relative Risk Reduction = NNT to Prevent

in All-Cause Mortality All-Cause NNT for
Evidence-Based in Pivotal Randomized Mortality All-Cause
Therapy Clinical Trial(s), % Over Time Mortality?
ACEI/ARB 17 22 over 42 mo 77
ARNIP 16 36 over 27 mo 80
B-Blocker 34 28 over 12 mo 28
Aldosterone 30 9 over 24 mo 18
antagonist
Hydralazine/ 43 25 over 10 mo 21
nitrate
CRT 36 12 over 24 mo 24
ICD 23 14 over 60 mo 70

Abbreviations: ACEI, angiotensin-converting enzyme inhibitor;

ARB, angiotensin receptor blocker; ARNI, angiotensin receptor neprilysin
inhibitor; CRT cardiac resynchronization therapy; ICD, implantable cardioverter
defibrillator, NNT, number needed to treat.

4 Standardized to 12 months.

b Benefit of ARNI therapy incremental to that achieved with ACEI therapy. For
the other medications shown, the benefits are based on comparisons to
placebo control.

Table Title:

Demonstrated Benefits of Evidence-Based Therapies for Patients With Heart Failure and Reduced Ejection Fraction

Date of download: 7/11/2016

I\ Northwestern Copyright © 2016 American Medical
Medicine Association. All rights reserved.



More Questions about Get With The Guidelines?

Visit heart.org/QualityHF to find your local Get With The
Guidelines representative.

Liz Olson, CVA
Program Manager, Get With The Guidelines® - Resuscitation & Heart Failure
Liz.Olson@heart.org Phone 214-706-1528



Amgen Cardiovascular is a proud sponsor of the AHA’s Get With the Guidelines®-Heart Failure

Cardiovascular Association
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